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ENVIRONMENTAL ASSESSMENT OF THE HEART OF PALM (HEART OF 
PALM) PROJECT  IN THE DEPARTMENT OF PUTUMAYO - COLOMBIA 

SECTION  1 EXECUTIVE SUMMARY 

1.1. Environmental Assessment 

1.1.1. General description of the project. 

The Heart of Palm Project in the Putumayo Department is located in municipalities that 
are mostly in the Amazon foothills, in the region known as Putumayo Medio.  The 
municipalities of Mocoa, Villa Garzon, Puerto Caicedo, Puerto Asis, Orito, Valle de 
Guamuez and San Miguel belong to Putumayo Medio. The project is implemented in the 
latter five towns, the total surface area of which is approximately 6,726 Km2 and amounts 
to 26% of the total area of the Putumayo Department. 

It is in these towns that the largest areas of coca crops in Putumayo are centered and, 
therefore, they are a central objective of the policies and activities involved in the fight 
against drugs, for both interdiction and forced eradication (fumigation), as well as 
alternative development. This latter strategy is the framework for the Heart of Palm 
Project.

The Heart of Palm Project is divided into two different types of programs, the first is the 
agricultural program, in which the Chontaduro Palm (Bactris gasipaes) is being planted 
in different zones of the five municipalities, as alternative crops to coca (See Map-1, pag. 
35.). The second industrial program gathers, processes and markets the Heart of Palm 
produced by the agricultural program.

The Heart of Palm processing plant is located in the municipality of Puerto Asis, 
approximately 5 Km to the north of the city limits of the town, on the road to Mocoa, the 
Departmental capital (See Map-2, pag. 36). 

The Project’s purpose is to develop the cultivation of Chontaduro palm for its heart - 
reason why it is called Heart of Palm- , with the rural people who participate in the coca 
eradication programs and are associated in local or municipal groups. These associations 
of producers are, in turn, partners of the Project, in both the agricultural and the industrial 
components. The latter is responsible for processing the product, packaging in cans or 
glass jars and marketing it to supermarket chains and institutional consumers on the 
national market. 

Even when the chontaduro cultivations were established for the first time towards 1998, 
in a total area of 120 hectares and in the following years planting continued, for different 
reasons, the area in production or in the process of ripening is at present considerably 
lower.
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According to the processing company - AGROAMAZONIA –, in information obtained 
from its Annual Operative Plan (AOP) during the visit to the processing Plant, it had an 
installed capacity equivalent to 18,000 hearts per 8 hour shift; that is, if an average of 20 
days a month were worked, the installed capacity in one shift would be equivalent to 
4,320,000 hearts per year. 

The 60 hectares which are at present in production would be equivalent to a maximum 
supply of 330,000 hearts per year, that is, the maximum capacity used would be 7.63% of 
the installed capacity. In 2004, supposing that planting fulfills all the program’s 
expectations, the supply of hearts would be approximately 3,971,000 hearts, that is 92% 
of the installed capacity1.

The bio-physical conditions of Putumayo are under considerable restrictions for the 
development of traditional agricultural and livestock activities. The majority of the land 
in the region is poor and has high acidity levels, which limits the cultivation of many 
species or make it expensive. The chontaduro palm appears to be better adapted to the 
conditions in Putumayo than many other plants, but nevertheless, even the best soils of 
the region need programs of correction of the soils and fertilization to ensure adequate 
plant development. 

Other soils have severe restrictions for the development of the Heart of Palm cultivations, 
but these, together with the reforestation programs, could represent an opportunity to 
recover some poor areas, especially in the hilly areas of a large part of the so-called 
denuded areas. 

1.1.2. Commitments assumed. 

The Project has been approved by the Amazon Environmental Authority - 
Corpoamazonia – by Resolution 0859 of October 14, 1999, and by the Waters Discharge 
and Use Concession under Resolution 0457 of June 2, 2000. 

An element of the Project which should be highlighted is that pest and disease control in 
the plantations do not include the use of pesticides with active principals prohibited or 
restricted by Colombian or United States legal regulations. Even so, it was discovered 
that one of the farmers associated with the project is using the herbicide, gramoxone, 
whose use is restricted under USAID.  Its use has since been stopped. 

1  According to information of the AOP, from the inauguration of the plant on May 28, 2001, to the 
month of February 2002, 1,797 boxes of Heart of Palm were processed, with a total of 124,530 
hearts. This is equivalent to saying that, with the installed capacity available, the plant operated  
only 7 shifts of  8 hours in 9 months. 
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1.2. Environmental Assessment Report 

1.2.1. Methodology 

In the first place, three types of Forms were designed for revision in the field, the first of 
which was for the Project as a whole, based on its general description, the general 
characteristics of the area of influence and the surroundings in which the different 
agricultural and industrial activities took place. The second and third Forms were for the 
specific findings in the field for each of the components of the project. Filling in 
Environmental Revision Forms was complemented by notes on direct observations, 
interviews with people involved in the project and photographic records. 

It is important to note that the environmental revision of the project refers exclusively to 
its present development situation and not to possible expansions or changes in productive 
activities. However, certain notes have been made regarding the measures which should 
be introduced in the event of growth or additional activities. 

Two Evaluation Assessment Matrices were constructed for the two components of the 
project, namely the agricultural and the industrial pahses, based on data card contents and 
information records from the field, following the Leopold2 methodology.  These Matrices 
were constructed with rows signifying the Environmental Factors (or realms of the 
environment) that can be caused by the Project and the columns signifying the different 
actions (productive processing, water management, waste production, among many 
others) that could cause an impact.  For each of the intersecting cells resulting from the 
criss-crossing of an Environmental Factor affected and an Affecting Action, the impact is 
qualified by its Magnitude (M) and Intensity (I).  The Magnitude refers to the extent of 
the impact and will be graded on a scale from 1 to 10 in such a manner that an impact 
effecting one part or only a small area would receive a rating of 1; but if the impact 
covers a large area or affects a great number of people, it would receive a rating closer to 
10.

If the impact is negative, that is, if it places an Environmental Factor at risk, the value 
assigned to the magnitude will be preceded by the minus sign (-); but if the impact has a 
beneficial value, that is, if it improves the Environmental Factor, the value assigned will 
be positive (+) in magnitude.  With regard to Intensity, the rating procedure will be the 
same.  Thus, a harmful, but low intensity action will be rated close to one, preceded by 
the minus (-) sign, and if it is very beneficial, it will be rated closer to 10 and be preceded 
by a plus (+) sign.

2 Conesa Fdez.-Victoria. “Guía Metodológica para la Evaluación del Impacto Ambiental” 
(Methodological Guide for the Evaluation of Environmental Impact) páginas 60 y 61. Ediciones 
Mundi Prensa, Madrid 1997. 
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Table 1 Environmental Factors that can be caused by the Project

Row 
Identification 

ENVIRONMENTAL FACTORS AFFECTED 
LEOPOLD MATRIX ROWS
1) Environmental Impact on Soil Resource 

1 Erosion 
2 Exposed soils 
3 Chemical contamination  
4 Loss of Organic Matter  

2) Environmental Impact on Hydric Resource 
5 Reduction of water volumes 
6 Reduction of retention capacity 
7 Interruption of flows (dams, diversions) 
8 Agrochemical contamination 
9 Chemical contamination 
10 Solids contamination 
11 Waste water contamination 
12 Loss of moisture 
13 Sedimentation of bodies of water 

3) Environmental Impact on the Biologic Resource 
14 Reduction of Biodiversity 
15 Change in land flora 
16 Change in the land fauna 
17 Change in aquatic flora 
18 Change in aquatic fauna 
19 Introduction of exotic species 
20 Introduction of harmful species 
21 Destruction or degradation of wooded areas 
22 Changes in humid areas 
23 Change in wild life 
24 Change in landscape 

4) Environmental Impact on Air Resource 
25 Generation of odors 
26 Generation of smoke 
27 Generation of dust 
28 Generation of noise 

5) Environmental Impact on Human Health 
29 Diseases due to water 
30 Diseases due to agrochemicals 
31 Diseases due to product manipulation 
32 Use of toxic materials 
33 Use of caustic materials 
34 Work related diseases 

6) Environmental Impact in the socio-cultural y economic context 
35 Intervention in historical zones 
36 Intervention in archeological zones 
37 Relocation of rural population 
38 Conflicts with indigenous cultures 
39 Community participation 
40 Social inequalities 
41 Introduction of cultivation practices distinct from local tradition 
42 Changes in family income 
43 Possibility of accumulation of capital 
44 Other effects on economic expectations 
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1.2.2. Agricultural Component 

The spatial distribution of the chontaduro plantations for Heart of Palm in the 
AGROAMAZONÍA Project is a peculiarity that should receive special treatment.  The 
plants are sown in 294 properties, within 59 hamlets (veredas) in 6 municipalities.  

From an environmental point of view, the dispersion of the Heart of Palm crops is 
advantageous, because it contributes to being a cleaner crop in that it does not use 
aggressive agro-chemicals, these do not concentrate in an area and in general do not 
cause landscape or ecosystem changes, as do other single crop plantations like the 
traditional Oil Palm plantations.  Nevertheless, one should evaluate the cost-effective 
analysis of the economic sustainability of the project, since the logistics of product 
collection and transportation generate the need to have a relatively large number of 
technicians to provide technical assistant to agricultural producers in a disperse area, with 
the inherent difficulties in planning and controlling the plantations and the provision of 
inputs.

Map 3 (see page 37) shows the dispersion of the hamlets where the plantations are 
located, which, in spite of the strong restriction of roads in Putumayo, have a relatively 
abundant availability. Nonetheless, it must be remembered that the area on the plantations 
of Heart of Palm chontaduro only represents 0.57% of the total area of the 54 hamlets 
and, therefore, it is very likely that they are at a distance from roads and have additional 
difficulties in transporting the inputs and the end product.  
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Table 2 Impact Causing Activities – Agricultural Component 

Column 
Identification 

IMPACT CAUSING ACTIVITIES 
LEOPOLD MATRIX COLUMNS 
AGRICULTURAL COMPONENT

1.0. GERMINATORS 
1.1. Collection and treatment of seeds 
1.2. Construction of sowing beds 

A

1.3. Shade installation 
2.0. NURSERIES 

2.1. Collection of substrate material 
2.2. Construction of sowing beds 
2.3. Bagging 
2.4. Weed control 
2.5. Irrigation of nursery 
2.6. Shade construction 
2.7. Fertilization of nursery 

B

2.8. Phyto-sanitary control 
3.0. ESTABLISHMENT OF PLANTATION 

3.1. Soil preparation 
3.2. Tracing and hole digging 

C

3.3. Sowing 
4.0. CROP MAINTENANCE 

4.1. Application of corrective measures 
4.2. Fertilization 
4.3. Weed control 
4.4. Phyto-sanitary control 
4.5. Maintenance of the vegetal layer 
4.6. Interspersed crops 
4.7. Harvesting 

D

4.8. Transport of stalks 
5.0. Planting other crops 

5.1. Sowing of other crops 
5.2. Fertilization of other crops 
5.3. Weed control of other crops 
5.4. Phyto-sanitary control of other crops 

E

5.5. Harvesting other crops 
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Table .3 – Summary Table – List of Impacts – Agricultural Component 

Impact Level

Cell Code
Activity Code 

(Sub-Activity 
Code)

Activity
(Column)

Sub-Activity
(Column)

Environmental 
Factor (Row)

Impact
(Row)

Mitigation Measure

A24(Ac24) Germinators Installation of shading Soil
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

B24 (Ba24) Nursery Gathering of substrate material Biology resource
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

B24 (Bb24) Nursery Construction of threshing floors Biology resource
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

B24 (Bf24) Nursery Construction of shading Biology resource
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

C15 (Ca15)
Establishment of the 
crop

Preparation of the soil Biology resource
Land vegetation 
affected

Not establishing crops in plots with high 
stubble and not burning, applying manual 
controls and preserving plant cover 

C16 (Ca16)
Establishment of the 
crop

Preparation of the soil Biology resource
Land fauna affected

Not modifying the ecosystem surrounding 
the plantation, implementing biological 
control and MIP (Integrated Pest Mgmt)

C21 (Ca21)
Establishment of the 
crop

Preparation of the soil Biology resource
Destruction or 
degradation of wooded 
areas

Not establishing plantations in wooded
areas 

D3 (Da3)
Maintenance of the  
crop

Application of correctives Soil resource
Contamination due to 
chemicals

Implementing manual controls and 
organic farming, avoiding the use of 
agro-chemicals 

D3 (Db3)
Maintenance of the
crop

Fertilization Soil resource
Contamination due to 
chemicals

Implementing manual controls and 
organic farming, avoiding the use of 
agro-chemicals 

D3 (Dc3)
Maintenance of the
crop

Weed control Soil resource
Contamination due to 
chemicals

Implementing manual controls and 
organic farming, avoiding the use of 
agro-chemicals

D34 (Dg34)
Maintenance of the
crop

Gathering of shoots Human health
Work-related illnesses Occupational health training, use safety 

equipment

A3(Aa3) Germinators
Gathering and treatment of 
seeds

Soil resource
Contamination due to 
chemicals

Implementing manual controls and 
organic farming, avoiding the use of 
agro-chemicals

A4(Ab4) Germinators Construction of threshing floors Soil resource
Loss of organic matter 

Avoiding destruction of the surface layer
of the soil, using organic fertilizers, 
adding plant covers 

A24(Ab24) Germinators Construction of threshing floors Soil resource
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

A30 (Aa30) Germinators
Gathering and treatment of 
seeds

Soil resource
Illnesses due to 
agro-chemicals

Taking recommendations of the growers 
into account, avoiding the use of 
agro-chemicals and using biological 
control and MIP

B1 (Ba1) Nursery Gathering of substrate material Biology resource Erosion

Avoiding the use of soils, using organic 
fertilizer as substrate, avoiding soils with 
high slopes, assessing erosion risks 

B3 (Bd3, Bh3) Nursery
Weed control, plant health 
(phyto-sanitary) control

Biology resources
Contamination due to 
chemicals

Using manual weed control and fully 
abandoning the use of pesticides

B4 (Ba4) Nursery Gathering of substrate material Biology resource
Loss of organic matter 

Avoiding the destruction of the surface
layer of the soil, using organic fertilizers, 
adding plant covers 

B30 (Ba30, Bd30, 
Bh30)

Nursery
Gathering of substrate material,
weed control and plant health 
(phyto-sanitary) control

Human health
Illnesses due to 
agro-chemicals

Taking recommendations of the growers 
into account, avoiding the use of 
agro-chemicals and using biological 
control and MIP

C1 (Cb1)
Establishment of the 
crop

Layout/plan and digging of holes Soil resource Erosion

Avoiding the use of soils, using organic 
fertilizer as substrate, avoiding soils with 
high slopes, assessing erosion risks 

Medium

Minimal or Low
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Table .3 - Continued 

Impact Level

Cell Code
Activity Code 

(Sub-Activity 
Code)

Activity
(Column)

Sub-Activity
(Column)

Environmental 
Factor (Row)

Impact
(Row)

Mitigation Measure

C4 (Cb4)
Establishment of the 
crop

Layout / plan & digging the holes Soil resource
Loss of organic matter 

Avoiding destruction of the surface layer 
of the soil, using organic fertilizers, add 
plant covers 

C24 (Ca24)
Establishment of the 
crop

Preparation of the soil Soil resource
Modification of the 
landscape

Not destroying the vegetation, planting 
native trees, not modifying plantation 
surroundings

D1 (Df1)
Maintenance of the 
crop

Interspersed crops Soil resource Erosion

Avoiding  the misuse of soils, using organic 
fertilizer as substrate, avoiding soils with 
high slopes, assessing erosion risks 

D2(Df2)
Maintenance of the 
crop

Interspersed crops Soil resource Exposed soil

Preserving the greatest possible amount 
of soil coverage and ensuring addition of 
biomass generated by chontaduro 
palm cultivation and interspersed crops

D15 (Dc15)
Maintenance of the 
crop

Weed control Biology  resource
Land vegetation 
affected

Not establishing crops in fields with high 
stubble, not burning, applying manual 
controls and preserving the plant cover 

D16 (Dd16)
Maintenance of the 
crop

Plant health control Biology  resource
Land fauna  affected

Not modifying the ecosystem that 
surrounds the plantation, implementing 
biological control and MIP

D23 (Dd23)
Maintenance of the 
crop

Plant health control Biology  resource
Wildlife affected Avoiding alterations in the ecosystem, 

avoiding insecticides and herbicides 

D30 (Dd30, Df30)
Maintenance of the 
crop

Plant health control, interspersed 
crop

Human health
Illnesses due to 
agro-chemicals

Taking the recommendations of growers 
into account, avoiding use of  agro-
chemicals and using biological control 
and MIP

D31 (Da31, Db31, 
Dd31, Df31)

Maintenance of the 
crop

Application of correctives, 
fertilization, plant health control 
Interspersed crop

Human health
Illnesses due to the 
handling of products 

Training in work safety, using safety 
equipment

D34 (Dd34)
Maintenance of the 
crop

Plant health control Human health
Work-related illnesses Training in work safety, using safety

equipment

B39 (Ba39, 
Bb39,Bc39, Bd39, 
Be39, Bf39, Bg39, 
Bh39)

Nursery

Gathering of substrate matter, 
construction of threshing floor, 
bagging, weed control,  irrigation, 
construction of shading, 
fertilization, plant health control 

Social, cultural and 
economic context

Participation of the
community 

Supporting association processes

B41 (Ba41, Bb41, 
Bc41, Bd41, Be41, 
Bf41, Bg41, Bh41)

Nursery

Gathering of substrate matter
construction of threshing floor, 
bagging, weed control,  irrigation, 
construction of shading, 
fertilization, plant health control 

Social, cultural and 
economic context

Introduction of 
cultivation practices 
that are alien to the 
local tradition

Supporting the agricultural extension 
activities of the Technical Department

B42 (Ba42, Bb42, 
Bc42, Bd42, Be42, 
Bf42, Bg42, Bh42)

Nursery

Gathering of substrate matter
construction of threshing floor, 
bagging, weed control,  irrigation, 
construction of shading, 
fertilization, plant health control 

Social, cultural and 
economic context

Changes in family 
income

Not applicable

Favorable

Minimal or Low
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 Table 3 - Continued 

Impact Level

Cell Code
Activity Code 

(Sub-Activity
Code)

Activity
(Column)

Sub-Activity
(Column)

Environmental
Factor (Row)

Impact
(Row)

Mitigation Measure

B43 (Ba43, Bb43, 
Bc43, Bd43, Be43, 
Bf43, Bg43, Bh43)

Nursery

Gathering of substrate material, 
construction of threshing floor, 
bagging, weed control, irrigation, 
construction of shading, 
fertilization, plant health control 

Social, cultural and 
economic context

Possibility of  
accumulating capital

Giving prevalence to family work, 
business training

C41 (Ca41, Cb41, 
Cc41)

Establishment of the
crop

Soil preparation, layout / plan 
and digging of holes, planting

Social, cultural and 
economic context

Introduction of 
cultivation practices 
alien to the local 
tradition

Giving prevalence to family work, 
business training

C42 (Ca42, Cb42, 
Cc42)

Establishment of the
crop

Soil preparation, layout / plan 
and digging of holes, planting

Social, cultural and 
economic context

Change in family 
income

Giving prevalence to family work, 
business training

C43 (Ca43, Cb43, 
Cc43)

Establishment of the
crop

Soil preparation, layout / plan 
and digging of holes, planting

Social, cultural and 
economic context

Possibility of  
accumulating capital

Giving prevalence to family work, 
business training

D1 (De1)
Maintenance of the  
crop

Maintenance of vegetation Soil resource Erosion
Giving prevalence to family work, 
business training

D4 (De4)
Maintenance of the
crop

Maintenance of vegetation Soil resource
Loss of organic matter Giving prevalence to family work, 

business training

D41 (Da41, Db41, 
Dc41, Dd41, De41, 
Df41, Dg41, Dh41)

Maintenance of the
crop

Application of correctives, 
fertilization, weed control, plant 
health control, conservation 
of vegetation, interspersed crops,  
gathering and transport of shoots

Social, cultural and 
economic context

Introduction of 
cultivation practices 
alien to the local 
tradition

Giving prevalence to family work, 
business training

D42 (Da42, Db42, 
Dc42, Dd42, De42, 
Df42, Dg42, Dh42)

Maintenance of the
crop

Application of correctives, 
fertilization, weed control, plant 
health control, maintenance  of 
vegetation, interspersed crops,  
gathering and transport of shoots
,

Social, cultural and 
economic context

Change in family 
income

Giving prevalence to family work, 
business training

D43 (Da43, Db43, 
Dc43, Dd43, De43, 
Df43, Dg43, Dh43)

Maintenance of the
crop

Application of correctives, 
fertilization, weed control, plant 
health control, maintenance  of 
vegetation interspersed crops,  
gathering and transport of shoots

Social, cultural and 
economic context

Possibility of  
accumulating capital

Giving prevalence to family work, 
business training

E24 (Ea24, Eb24, 
Ec24, Ed24, Ee24)

Other crops (OC)
Planting OC, fertilization OC, 
weed control OC, plant health 
OC, harvest OC

Biology resource
Modification of the 
landscape

Giving prevalence to family work, 
business training

E41 (Ea41, Eb41, 
Ec41, Ed41, Ee41)

Other crops (OC)
Planting OC, fertilization OC, 
weed control OC, plant health 
OC, harvest OC

Social, cultural and 
economic context

Introduction of 
cultivation practices 
alien to the local 
tradition

Giving prevalence to family work, 
business training

E42 (Ea42, Eb42, 
Ec42, Ed42, Ee42)

Other crops (OC)
Planting OC, fertilization OC, 
weed control OC, plant health 
OC, harvest OC

Social, cultural and 
economic context

Change in family 
income

Giving prevalence to family work, 
business training

E43 (Ea43, Eb43, 
Ec43, Ed43, Ee43)

Other crops (OC)
Planting OC, fertilization OC, 
weed control OC, plant health 
OC, harvest OC

Social, cultural and 
economic context

Possibility of  
accumulating capital

Giving prevalence to family work, 
business training

Favorable
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1.2.3. Industrial Component 

Table 4  Impact Causing Activities – Industrial Component. 

Column 
Identification 

IMPACT CAUSING ACTIVITIES 
LEOPOLD MATRIX COLUMNS 
INDUSTRIAL COMPONENT

F 1.0 AGROINDUSTRIAL PRODUCTION PROCESSES 

G 2.0 PRODUCTION. (steam and electricity) 

H
3.0 TREATMENT SYSTEMS  (potable water and domestic sewage 
water)

I 4.0  STORAGE 

J 5.0 ORGANIC FERTILIZER PRODUCTION 

K 6.0 GERMINATORS 

L 7.0 TRANSPORTATION 

M
8.0 DIVERSIFICATION PROJECTS CONSTRUCTION - 
OPERATION 
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1.3. Environmental Assessment Report and Management Plan 

1.3.1. Agricultural Component 

In spite of palm cultivation being carried out at present with small or no use of 
insecticides or fungicides or any other toxic pesticides on the plantations, the rural people 
do in fact apply this type of product to the rest of their properties. Therefore, it is 
considered important that prevention and mitigation measures be applied, both to prevent 
damage to the natural resources and to prevent health problems in the form of diseases 
derived from the use of agrochemicals. 

As a prevention measure to avoid having to mitigate the use of agrochemicals, we 
recommend the implementation of organic agricultural programs and biological pest 
control. It would be desirable for AGROAMAZONIA technicians to encourage these 
practices for the rest of the crops grown on the farms, taking advantage of their 
permanent proximity to the farmers. 

Table 3.1 lists the restrictions established by the United States environmental legislation, 
showing that there is not a problem in the utilization of the majority of the inputs for  
Heart of Palm at present, with the exception of Paraquat, which is under level one toxic 
restrictions. As a measure for the environmental management of the plantations, we 
recommend that the use of chemical herbicides to control weeds be avoided and replaced 
by manual control routines. 

The Heart of Palm crop may pose a certain number of challenges regarding the 
management of its pests and the pesticides used to control them, which could likewise 
present environmental risks that need to be dealt with.  A brief description of the 
agrochemicals is presented here, but the in-depth analysis follows  the detailed requisites 
for pesticides in Reg. 216.3.(a).10.(b).(1).(i).(a) – (l).   The following section presents a 
summary of the pests liable to appear in the project and their management, as well as the 
chemicals most likely to be used, presenting a toxic and eco-toxic analyses for the main 
pesticides used, as well as the existing options for an Integrated Pest Management (IPM) 
program that allow for a continuous decrease in the altogether use of agrochemicals. 
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Table 5 Agrochemical used in the Heart of Palm Project 
AGROCHEMICALS USED IN THE HEART OF PALM PROJECT 

USAID 
RESTRICTION 

COMMERCIAL 
NAME

ACTIVE
INGREDIENT 

USE TOXICITY 

YES NO
VITAVAX-300 CARBOXIN 20% 

CAPTAN 20%
Fungicide for treatment of 

seeds in the germinator 
Category II. Highly toxic  X 

VITAVAX-400 CARBOXIN 20% 
TIRAN 20% 

Fungicide for treatment of 
seeds in the germinator 

Category III. Fairly toxic  X 

GRAMOXONE PARAQUAT Herbicide for plantation 
maintenance 

Category I. Extremely toxi X  

ROUNDUP GLIFOSATO Herbicide for maintenance 
of paths of the germinator, 

nursery and on the 
plantation

Category IV Slightly  
toxic

 X 

GRYFOSAN-SL 
FAENA-320

BATALLA-SL 480 
GLIFOSATO

Herbicide for maintenance 
of paths of the germinator, 

nursery and on the 
plantation

Category IV Slightly  
toxic

 X 

On some farms in the project Paraquat is being used as the herbicide, a practice which 
must be eliminated for the following reasons3:

A. This herbicide is catalogued by the EPA with high toxicity (Class 1), and it is on 
the list of restricted use Pesticides (RUP), which must be sold and applied by 
certified entities only. 

B. High toxicity has been found if mammals ( LD50 oral from 110 to 150 mg/Kg in 
rats. High exposition to this herbicide can cause respiratory problems, irritation of 
the eyes and nostrils. Many cases of diseases and/or death in humans have been 
reported. the lethal dose (taken by mouth) in humans is estimated at 35 mg/kg. 

C. It is moderately toxic for birds and aquatic organisms 
D. Accumulates in the soil over a long period of time. 
E. Causes serious damage to vegetation by its desiccation action.

Costs of the Management Plan are shown in table 6 

3 Source:  Toxicology Network Extension, Pesticide Information Profiles 
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Table 6 

TABLE OF COSTS OF THE AGRICULTURAL COMPONENT 
MANAGEMENT PLAN 

ACTIVITY 
UNIT VALUE 
PER
PROPERTY

Number of 
properties
in year
2003

Total value in COL$ 

Soil analysis in selection 
of new properties 

59,000 267 15,753,000 

Soil analysis to identify 
possible contamination 
with chemicals on 
cultivated lots 

59,000 60 3,540,000 

Analysis and 
quantification of species 
to be cut down 

36,000 267 9,612,000 

Census of species 36,000 267 9,612,000 

TOTAL $ 38,517,000 

Note : Amounts in Colombian pesos. 
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1.3.2. Industrial Component 

1.3.2.1. Agro-industrial Production Processes 

There are two important impacts during the industrial process. The first concerns the 
uncertainty existing as to the quality of the drinking water consumed in the plant. The 
water from the purification system is used just as it comes from the network, in washing 
of jars and washing the hearts of palm following the scraping process and to clean the 
plant at the end of the process. It is also used in the preparation of the brine with which 
the jars are filled, but it is passed through a cartridge filter before entering the kettles. 

Photo 1  [Area where jars are washed] 
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  Photo 2 [Scraping process ] 

 Photo 3 [Plant cleaning ] 
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 Photo 4 [Kettles in which the brine is prepared, note the cartridge filter in the drinking 
water network before pouring into the equipment ]  

A big risk is being taken for because it is impossible to detect whether the water 
from the purification system complies with all the quality standards required in a 
foodstuffs handling industrial process.
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The second impact concerns the implementation of the occupational health 
programs. The facilities lack the first aid items which would be necessary in the 
event of an accident. In addition, although there is a document on the Risk Factors 
involved in the industrial process, the prevention measures to mitigate possible 
impacts are not being taken. An example of this is the provision of rubber gloves for 
the workers who handle the stalks, which do not provide sufficient protection from 
the thorns on the stalks.

Photo 5 [Use of rubber gloves when handling stalks. ] 
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Another considerable risk has been detected in that there is no signposting for a 
protection zone to prevent people from entering the area surrounding heat 
producing equipment.  The most critical case is in the area of the autoclave, where 
the passage between the equipment and the wall is very narrow (less than one 
meter). There are no danger signposts for the risk and the floor is not demarcated to 
show the safe transit strip.

Photo 6 [ Narrow transit space surrounding  
the autoclave] 

Photo 7 [ Narrow transit space surrounding 
the autoclave] 

                                                                          .
The steam tunnel chimney is inside the processing room, which generates an 
accumulation of humidity on the ceiling mesh. This constitutes a risk of contamination of 
the net and of condensation which could drop onto the product being packaged. 

Photo 8 [ Steam from the steam tunnel 
]
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Among the agro-industrial process impacts which may be considered slight under the 
present discharge conditions, but which it is important to mention, is the discharges of 
industrial waste waters. At present these discharges go into a tank with very low technical 
specifications, then to be carried to a discharge into the Singuiya wetland. 

Photo 9 [ Retention Pond ] 

The pond consists of an excavation into natural land with no retention, slopes are not 
controlled and the water is transported by gravity along gullies which have been 
generated by the movement of the water. It is not possible with the information available 
to guarantee that it complies with the function for which it was built, which was to reduce 
temperature. 

The only treatment being applied to the industrial discharges is the separation of solids 
using a net over the pond entry structure.
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 Photo 10 [ Solids retention net over the retention pond entry structure. ] 

1.3.2.2. Power Generation 

In the power generation processes, the most important risk is that the fuel tank 
which supplies these systems (boiler and generator) have not retention system in the 
event of leaks or breakage.

 Photo 11 [ Elevated 5,000 gallon fuel tank ] 
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 Photo 12 [ Fuel tank and conduction line ] 

The other impact is the noise generated by the boiler which, because it is inside the 
building where the industrial process and the offices are located affects the plant 
operators and the administrative staff. 

 Photo 13 [ Boiler ] 
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1.3.2.3. Purification Systems 

The impact of the purification systems, for both drinking and domestic waste 
waters, involves a big risk due to the uncertainty of its functioning and efficiency, 
because there are no constructive plans, operations or maintenance manuals. What 
is most serious is that no laboratory tests have been run to establish the quality of 
the water supplied after the treatments, neither has a purification quality 
monitoring plan been implemented.

It will be impossible to give an opinion on the functioning of the drinking water 
purification system until the physical, chemical and microbiological tests of the purified 
water and the raw water from the cisterns have been made. The volume of water 
produced is apparently sufficient for present process requirements.  

The water management plan leaves much to be desired. There are inconsistencies in 
the environmental management plans in the Environmental License and the 
practices at present follow issues as, for example:  the License mentions waters 
taken from the Aguas Negras Stream and the project uses water from the cisterns 
(with the consequent risks), raw water is used in retro-washing of the filters, when 
purified water should be used, the composition of the water used is unknown, 
because the industrial processes are empirical and those of purification uncertain, 
residues of chlorine are not controlled, although the consultants were unable to 
identify a chlorination process, in spite of the existence of the equipment to do so.

Photo 14 [ Connection of the cistern for retro-washing of filters ] 
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As far as the domestic waste waters purification system is concerned, a system has been 
built which consists of a septic tank, followed by a natural treatment with macrophyte
plants (rushes). This type of system is illustrated below. 

 Figure 1 [ Diagram of a typical purification system using aquatic plants ] 

The results of the sampling carried out by EcoAnálisis Ltda. for Agroamazonía in 
October 2002 concluded that the problem of blockage of the system of purification with 
rushes is due to an increase in total choliforms at the outlet of the system. Unfortunately, 
the sampling was not made at the outlet of the rushes system, but at that of the box where 
the domestic waste waters pour in following treatment with the industrial waste waters, 
and therefore the true efficiency of the purification is not reflected.

1.3.2.4. Illustration of mitigation and control measures 

The most important mitigation and control measures involve laboratory tests to establish 
the water quality in: 

x each of the supply cisterns. 
x the outlet from the drinking water purification system. 
x sampling inside the industrial plant. 
x before and after the domestic waste waters purification system. 
x in the box into which the industrial waste waters run. 
x at the delivery points of all the liquid discharges at the Singuiya wetland. 

After analyzing the results of these trials, the real impact of each of the components can 
be evaluated and decisions taken to reduce effects on the environment.  

In the area of occupational health, all the programs should be defined as per the law and 
compiled in documents for the use of the company and its employees. Among the most 
important points to highlight are:



28

x Provision of gloves for operators who handle the stalks for the necessary protection 
against thorns. 
x Evaluation of the noise levels in all areas of the plant to define the respective 

mitigation measures. 
x Signposting safety areas surrounding equipment which operates at high 

temperatures. 
x Provision of safety elements for first aid and fire fighting. 
x Training of employees and setting up representative committees of employees. 

As far as the measures which should be taken to reduce the risk of contamination of the 
soil and water by fuel spills, a retention pond should be built under the fuel storage tank. 
The pond will be of a size to contain all the fuel stored, i.e. 18.9 m3., (5,000 gallons). 
Other industrial security risks have mitigation measures presented in in section 5.2.3 (see 
pag. 158) 
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1.3.2.5. Environmental Management Plan Cost – Industrial Component 

Table 7 – Environmental Management Plan Cost 

 MANAGEMENT PLAN COST SUMMARY  

INDUSTRIAL COMPONENT 

Row ACTIVITY 
Data
Sheet

Reference
Qua
ntity

Unit Cost Total Cost 

INFRASTRUCTURE 

1

Construction of a perimeter 
channel and a retaining pond 
under the fuel tank to 
guarantee retention of the 
maximum volume of the 
storage tank 

3.3.2.2 G3, G9 1 COL$ 19,600,000  COL$ 19,600,000  

2
The equipment necessary for 
microbiological analyses 
(approximate value) 

3.3.2.1
3.3.2.3
3.3.2.7

F29
H29
M29

1 COL$ 2,500,000  COL$ 2,500,000  

3

Extension of the steam tunnel 
chimney and place an 
extraction hood over the 
kettles.

3.3.2.1 F25 1  COL$ 1,500,000   COL$ 1,500,000  

4
Placement of insect traps and 
insect count. 

3.3.2.4 J20 10  COL$ 160,000  COL$ 1,600,000  

5
Extend boiler vent to a box for 
temperature reduction. 

3.3.2.2 G11 1  COL$ 150,000  COL$  150,000  

INFRASTRUCTURE SUBTOTAL   COL$ 25,350,000

 ANALYSES     

6
Physical-chemical analysis of
water from the drinking water 
purification plant. 

3.3.2.1
3.3.2.3
3.3.2.7

F29
H29
M29

24  COL$ 145,833  COL $ 3,500,000  

7

Physical-chemical analysis of
final discharge of drinking 
water purification plant into 
the Singuiya wetland. 

3.3.2.3 H3 1  COL$ 270,000   COL$ 270,000  

8
Physical-chemical analysis of
discharge of industrial and 
domestic waste waters. 

3.3.2.3 H11 4  COL$ 270,000   COL$ 1,080,000  

SUBTOTAL ANALYSIS COL$ 4,850,000  
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Table 7 continuation 

MANAGEMENT PLAN COST SUMMARY  

INDUSTRIAL COMPONENT 

Row ACTIVITY 
Data
Sheet

Reference Quantity Unit Cost Total Cost 

STUDIES AND 
EVALUATIONS

9

Reconstruction of information on design, 
construction, operation and maintenance 
of the Treatment System for water for 
consumption and in the three cisterns. 

3.3.2.3 
H5
H29

1  COL$ 3,500,000  COL $ 3,500,000  

10

Measurement of noise levels (pressure 
level, frequency spectrum and 
directionality) in the different areas of 
the plant. 

3.3.2.1 
3.3.2.2 
3.3.2.4 

F28
G28
J28

1  COL$ 1,200,000   COL$ 1,200,000  

11
Reconstruction of information on design, 
construction, operation and maintenance 
of the Waste Waters Treatment System. 

3.3.2.3 H11 1  COL$ 2,500,000   COL$ 2,500,000  

12

Evaluation study of consumption 
required by the industrial plant, 
including the new processes and 
efficient water management program.  

3.3.2.7 M5 1  COL$ 800,000   COL$ 800,000  

13
Study to define the treatment of 
industrial liquids discharges from the 
new processes. 

3.3.2.7 M11 1  COL$ 1,500,000   COL$ 1,500,000  

SUBTOTAL STUDIES AND EVALUATIONS  COL$ 9,5000,000

POSSIBLE ANALYSES

14 Physical-chemical soils analysis. 

3.3.2.1 
3.3.2.2 
3.3.2.5 
3.3.2.6 
3.3.2.7 

F3
G3
K3
L3
M2

1  COL$ 59,000   COL$ 59,000  

15
Sampling of water at the waste waters 
discharge points. 

3.3.2.1 
3.3.2.2 
3.3.2.6 
3.3.2.7 

F3, F11, F13, 
F22
G9
L9
M9, M11 

1  COL$ 270,000   COL$ 270,000  

16
Physical-chemical analysis of drinking 
water

    1  COL$ 145,833   COL$ 145,833  

17
Microbiological analysis of drinking 
water. 

    1  COL$ 120,000   COL$ 120,000  

SUBTOTAL POSSIBLE ANALYSES COL$ 594,833  

ANALYSES OPTIONAL INFRASTRUCTURE (to be defined

18
Construction of planning channel and 
temperature control. 

3.3.2.1 
F3, F11, F13, 
F22

1  COL$ 5,684,823   COL$ 5,684,823  

SUBTOTAL ANALYSIS COL$ 5,979,656  

TOTAL COL$ 45,979,656  
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1.4. Monitoring and Follow-Up Program Report 

Methodology

Monitoring and Follow-up are fundamental activities to ensure good environmental 
management of the activities relating to the Project.  Monitoring and follow-up establish the 
variables according to which environmental impact control should be applied, the type of 
analysis which should be made, the costs of each activity, the regularity with which they 
should be applied and the official or operator responsible for the activity. 

For this purpose, the necessary data sheets were drawn up to carry out the corresponding 
work of Monitoring, Evaluation and Follow-up, the starting point of which is that of 
identifying the agricultural or industrial activities which cause an impact, proposing the 
activities to control, correct or mitigate that impact; the estimated cost of these activities, 
defining the frequency with which they should be carried out and establish who is 
responsible for the action. Please see Tables in Section  5.1.4.2 for a detailed presentation 
ot the methodology applied. 

1.5. Conclusions and recommendations. 

1.5.1. Conclusions. 

1.5.1.1. General. 

x The project does not involve any environmental risks to the surrounding areas, 
due in particular to the plantations being so spread out, it causes no phyto-
sanitation problems requiring the use of dangerous products and the agro-
industrial plant processes are relatively clean. However, the measures 
recommended to eliminate Contingent Risks should be put into practice 
immediately. 

x From the socio-economic point of view, the project has produced important 
expectations for improvement in the quality of life of the rural population 
participating in it. However, the scattered layout and slow expansion of the 
cultivated areas are a risk to the sustainability of the project. 

x As far as cultural aspects are concerned, the project provides a positive 
alternative to illegal coca growing activities, generates an entrepreneurial and 
association orientated culture. The mechanism of working only with coca 
growing owners of land avoids any possible conflicts with ethnic, indigenous or 
black groups. 
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1.5.1.2. Agricultural Component: 

x The Project is in harmony with the natural landscape of Putumayo, because it is 
based on a species which is native to the region and the crop is not grown on 
very large areas of land. 

x It does not require deforestation because the zones have already been cultivated. 

x The agronomic processes, such as interspersed crops imply relative preservation 
of  biodiversity. 

x The characteristics of the crop favor soil preservation, because it retains the 
vegetal layer, returns a large proportion of the biomass and causes no intense 
extraction of nutrients. 

x No high-toxicity agro-chemical inputs are used, nor any with legal restrictions 
under either Colombian of United states regulations. The only exception is 
Paraquat, which should not be used, and manual weed control is recommended. 

x The surrounding area represents environmental risks for the crop, especially 
because of the applications of Glyphosate in crop spraying to eradicate coca 
plantations. At the same time, it is possible for the inputs used for the illegal 
crops to contaminate the soils in which chontaduro is grown and they represent 
a serious risk to the health of the rural population. 

x The cost of the analyses and studies to minimize the environmental impacts of 
this component are estimated at COL$38,517,000.oo on the basis of projected 
planting for the year 2003. However, once these analyses and studies have been 
carried out, more investments may be required in accordance with the 
corresponding recommendations made at that time.  

1.5.1.3. Industrial Component: 

x Even though the industrial process is, in general, is relatively clean, a 
considerable number of items are lacking, especially for the treatment of waters, 
both for the production process of the plant, which implies serious contingent 
risks to the quality of the final product, and for consumption by the Plant 
workers, and in the disposal of waste waters. 

x Regarding water for the industrial process and for consumption, the most serious 
problem is the lack of procedures to ensure the quality of the water from the 
filter systems. In addition, chlorination of the water is planned, but there has 
been no evidence that it is being implemented. Finally, there is no permanent 
control of the resulting water which is used in the industrial processes, implying 
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risks to the final quality of the product and causing uncertainty as to the 
packaged water. 

x The disposal of waste waters has apparently sufficient systems and elements for 
adequate treatment, but they lack the necessary information on design, 
construction and maintenance, which implies uncertainty regarding the final 
results.

x Controls by sampling, which are in fact CORPOAMAZONÍA’s only 
requirement, do not compensate for the lack of the information mentioned in the 
foregoing point and the results of the analyses appear to be affected by lack of 
knowledge of the design, construction and maintenance of the treatment system 
components. 

x The production of organic fertilizer could become an issue as a source of insect 
production, due to the fertilizer waste, which requires the implementation of a 
control procedure.

x Another worrying aspect is related to industrial safety. In spite of 
AGROAMAZONÍA having all the required documentation, the procedures are 
not being followed and there are not enough elements to deal with possible 
problems. The personal protection items appropriate to a process such as 
receiving and classifying stalks are not being used, nor is there any danger 
signposting to prevent accidents. In addition, the noise generation metering has 
not been put in place in specific areas of the Plant. 

x The design and construction of certain critical points in the industrial process, 
such as that of the Autoclave, have restricted space, implying a high risk of 
accidents.  

x The fuel storage tank has no spill control or retention pond and the surface pipe 
is at significant risk, because it does not have sufficient protection or any spill 
mitigation mechanisms. 

x The cost of the analyses and studies to minimize the environmental impacts of 
this component is estimated at COL$35.686.000 (US$12,745.oo), which 
includes both the civil works and the necessary laboratory  analyses. However, 
once these analyses and studies have been carried out, further investment may 
be required, according to the corresponding recommendations made at that time. 
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1.5.2. Recommendations 

1.5.2.1. General: 

x The scattered nature of the plantations should be re-designed, as it could result 
in negative socio-economic impacts. The environmental advantages of 
scattering may be achieved with plantation designs closer to the industrial plant, 
which preserve diversity and have a low impact on the natural landscape. 

x Fulfillment of the commitments assumed under the Environmental License, 
especially concerning reforestation, crop records and the use of the Aguas 
Negras stream’s waters concession. 

1.5.2.2. Agricultural Component 

x Evaluation of the possibility of concentrating the plantation areas closer to the 
Processing Plant to facilitate phyto-sanitary control and crop management and 
cause scale economies because of the size of the properties, thus also facilitating 
the achievement of the social and economic goals of the project. 

x Organic agriculture and biological pest control should be implemented in 
practice. Recommendations on this aspect are more extensively discussed in the 
Monitoring section. 

x Elimination of Paraquat and any other toxic herbicide and replacement with 
manual weed control.  

x Ensure the use of the protection and industrial safety elements. 

x Carry out soil studies of plantation areas whenever there are changes in practices 
or inputs for fertilization or soil correction. 

x Carry out a census of the forestry species affected and evaluate the impact of 
possible tree felling as part of the preparation of terrain for planting. 

1.5.2.3. Industrial Component. 

x Reconstruction of the information on the design, construction and maintenance 
of the Waste Waters Treatment System. 

x Preparation and putting into practice a Manual of Procedures for the verification 
of water quality for industrial use and consumption. 

x Implement a program of sampling and analysis of the waste waters treatment 
and discharge systems. 
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x Construction of a perimeter channel, a retention pond under the fuel storage tank 
and protection of the distribution network. 

x Acquisition of the equipment necessary for microbiological analysis of waters 
for industrial and domestic consumption. 

x Acquisition and placing of insect count traps. 

x Implementation of the industrial safety procedures described in the documents 
held by AGROAMAZONÍA. Metering of noise and introduction of the 
measures required according to the results. 

x Plans should be made for the possibility of making some studies and 
evaluations, mainly associated with the danger of fuel spills. 

x Continue with activity to produce organic fertilizer with organic wastes, 
including by product from plant. 
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Map 1 
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Map 2 
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Map 3 
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SECTION  2 PURPOSE 

2.1. Background 

The Colombian Alternative Development (CAD) project assists USAID and the Government of 
Colombia to achieve the goal of improving licit opportunities for small producers in coca and poppy 
growing areas, which will result, over time, in abandonment of illicit crop cultivation and refusal by 
small farmers to plant new areas in coca and poppy. 

To this end, the CAD project operates in four thematic areas: (a) Strengthened National and Local 
Institutions, (b) Expanded Rural Social Infrastructure, (c) Expanded Licit Economic Opportunities, 
and (d) Improved Natural Resources/Environmental Management. The present document is a legal 
procedure that all projects must comply with, which lead to better results and an overall more 
sustainable environment.  The assessment of environmental impacts, the valuation of the size and 
depth of the impacts, are followed by the management plan to correct the negative effects. The 
content of this EA fulfills the requirements of Regulation 216 of USAID and provides th operators 
with detailed material to control all the foreseen impacts. 

2.2. Scope of Work 

The purpose of this Environmental Assessment is the characterization of the Chontaduro Palm 
(Bactris gasipaes) agricultural production systems, in order to obtain the heart of the palm sprout, as 
well as the analysis of the agro-industrial processing plant and of the processes performed or that 
will be performed therein, with the purpose of establishing for both cases the risks for the 
environment derived from these activities. 

The development of the project is divided, into two different components from the environmental 
management point of view:  

i) the agricultural activities, related to the production system into which chontaduro palm cultivation 
for obtaining palm hearts will be carried out; this implies honing into the effects that the 
agronomical practices have on soils, water and biodiversity (flora and fauna) in the project's area of 
influence.

ii) the agro-industrial phase, in which the risks inherent to the processing plant’s design, plus those 
derived from industrial processes and from risks to the personnel working in the plant. The project’s 
emphasis, for this component, will be the Evaluation Assessment  of the environmental risks related 
to waste disposal (solid and liquid), availability of proper mechanisms to prevent and avoid 
contaminations and the verification of labor practices (company's internal environmental policy, 
personnel training and application of clean practices) to assure the minimization of risks. 
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SECTION  3  ALTERNATIVES INCLUDING THE PROPOSED ACTION 

DIAGNOSTIC ALTERNATIVE: NON-IMPLEMENTATION OF THE PROJECT  

3.1. Hypothesis 

In this chapter, the environmental component of the Heart of Palm project in Putumayo Department 
on the alternative that NO ACTION is taken, or that the project continues but under the lead of the 
Environmental Management Plan. 

Because several project activities are already advanced, the hypothesis discussed is that of the 
continuation and maintenance of the project, taking present conditions as the point of departure, as 
follows: 

x AGRICULTURAL COMPONENT;  60 Hectares under production and 97 Hectares 
ripening.

x INDUSTRIAL COMPONENT; the building of the hearts of palm processing plant  is 
complete. 

Taking these initial conditions into account, the environmental impacts in the event that each of the 
activities of the project is not continued are analyzed. 

3.2. Quantitative Assessment

Following the Environmental Assessment methodology proposed by Leopold, the following are the 
results of the quantitative evaluation for each of the components of the project.  

3.2.1. Agricultural Component. 

Table 1 shows the quantitative evaluation of the agricultural component. It may be deduced that, if 
the Heart of Palm project is NOT implemented, the environmental impacts would be high 
(considering illicit crop production), in comparison with those of continuing the project, mainly 
because the plantations are so dispersed the impact is minimal. 

The effects which could result from implementing the agricultural component of the project are 
localized and may be classified as specific, because the plantations cover an area not exceeding 60 
hectares and do not imply a regional impact on the different resources. 

It is considered that there are only two environmental factors which might cause negative impacts in 
the event of the project not being continued. The first is related to disease caused by handling 
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agricultural chemicals.  But the most negative environmental impact (regardless of the financial 
aspect from the loss of investments made so far) is that of the expectations of the communities, 
whom have believed in the project and look forward to gaining the sustenance of their families in 
the future from these plantations. 

                        Table 8 Qualitative Evaluation - Agricultural Component 

ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION 

SCENARIO -  NON-IMPLEMENTATION OF THE PROJECT 
AGRICULTURAL COMPONENT 

ENVIRONMENTAL 
FACTORS AFFECTED 

CHARACTERISTICS OPINION ASSESSMENT

M I
     
1) Environmental Impact on the Soil Resource    

3 Contamination by chemicals 
or waste 

Agricultural chemicals 
would cease to be applied 

The impact which could 
occur is minimal because 
the plantations are 
dispersed.

1 1

2) Environmental Impact of the Hydric Resource    
8 Contamination by 

agricultural chemicals 
There would be no 
possibility of agricultural 
chemicals reaching water 
sources 

The favorable impact is 
individual to each property. 

1 1

3) Environmental impact on the Biological Resource    
15 Land flora affected The processes in preparation 

for sowing on the properties, 
which normally  destroy 
high undergrowth, which 
might eventually become 
secondary forests,  would be 
avoided. 

The benefits of maintaining 
high undergrowth is 
localized.

1 1

16 Land fauna affected The diversity of species 
could be reduced locally 
with the application of 
insecticides.

Slight benefits in the 
diversity of insects would 
result.

1 1

5) Environmental Impact on Human Health    
30 Diseases caused by 

agricultural chemicals. 
Cultivation hearts of palm 
required very few inputs and 
agricultural chemicals. 

Alternative crops which 
grow in the region of the 
project require more toxic 
inputs that those needed by a 
hearts of palm plantation. 

-1 -2 

6) Environmental Impact in the socio-cultural and economic contexts. 
42 Changes in family income There are expectations of 

workers which will not by 
fulfilled if the project does 
not go ahead. 

The expectations of 
improvement in family 
income of the Heart of Palm 
workers will not be fulfilled. 

-2 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT
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3.2.2. Industrial Component. 

Table 9 shows the quantitative evaluation of the industrial component. From the environmental 
point of view, stopping the plant would bring a minimum benefit after reducing the production of 
liquid and solid waste, there would be no risk of contamination by fuel and oils and the noise 
producing equipment would not be operated.  All these benefits would only be at a very focalized 
level and would have no effect at the regional level.

Shutting down the plant would cause a negative environmental effect (independent of the financial 
effect) in the socio-cultural context, because the plant employees would be unemployed and cease to 
have a family income, with the more serious circumstance that the possibilities of finding a similar 
job in the region are virtually non-existent. 

  Table 9 Qualitative Evaluation– Industrial Component 

ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION 

ALTERNATIVE -  NON-IMPLEMENTATION OF THE PROJECT 
Industrial Component 

ENVIRONMENTAL 
FACTORS AFFECTED 

CHARACTERISTICS RESULTS VALUATION 

M I
     
1) Environmental Impact on the Soil Resource    

3 Contamination by chemicals or 
waste

The risk of contamination by 
discharge of fuels and oils would 
cease to exist. 

The benefit would be local. 1 1

2) Environmental Impact on the Hydric Resource    
9 Contamination by chemicals The risk of contamination by 

discharges of fuels and oils would 
cease to exist. 

The benefit would be local. 1 1

11 Contamination by discharge of 
liquid residues or untreated 
waters

The risk of contamination by 
discharges of industrial waste 
waters would cease to exist. 

The benefit would be local. 1 1

6) Environmental Impact in the socio-cultural and economic context 
42 Changes in family income The family income of all the 

personnel working in the plant 
would change because they 
would be left without a job. 

The impact is important at local 
level because there are no 
alternative jobs at industrial level 
in Puerto Asis.   

-2 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT
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SECTION  4 AFFECTED ENVIRONMENT – 

4.1. General description of the project. 

4.1.1. Location and coverage of the Project 

The Heart of Palm Project is located in the Putumayo Department in the municipalities of the 
Amazon foothills in the region known as Putumayo Medio, to differentiate it from Putumayo Alto, 
formed by the municipalities whose territories cover the Sibundoy Valley at over 2,000 mts above 
sea level and Putumayo Bajo, composed of plains and Amazon terraces. 

The municipalities of Mocoa, Villa Garzon, Puerto Caicedo, Puerto Asis, Orito, Valle de Guamuez 
and San Miguel belong to Putumayo Medio. The project is implemented in the latter five towns, the 
total surface area of which is approximately 6,726 Km2 and amounts to 26% of the total area of 
Putumayo Department. 

It is in these towns that the largest areas of coca crops in Putumayo are centered and, therefore, they 
are a central objective of the policies and activities involved in the fight against drugs, for both 
interdiction and forced eradication (fumigation), as well as alternative development. This latter 
strategy is the framework for the Heart of Palm Project. 

The Heart of Palm Project is divided into two different types of programs, the first is the agricultural 
program, in which the Chontaduro Palm (Bactris gasipaes) is being planted in different zones of the 
five municipalities, as alternative crops to coca (See Map-1, pag. 35). The second industrial program 
gathers, processes and markets the Heart of Palm produced by the agricultural program.  

The Heart of Palm processing plant is located in the municipality of Puerto Asis, approximately 5 
Km to the north of the city limits of the town, on the road to Mocoa, the Departmental capital (See 
Map #2 in pag. 36). 

4.1.2. Objectives of the Project and level of development 

The Project’s purpose is to develop the cultivation of chontaduro (Bactris gasipaes) for Heart of 
Palm, with the rural people who participate in the coca eradication programs and are associated in 
local or municipal groups. These associations of producers are, in turn, partners of the Project, in 
both the agricultural and the industrial components. The latter component is responsible for 
processing the product, packaging in cans or glass jars and marketing it to supermarket chains and 
institutional consumers on the national market. 
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Even when the chontaduro cultivations were established for the first time towards 1998, in a total 
area of 120 hectares and, in the following years, the planting continued, for different reasons, in the 
area which is at present in production or in the process of ripening is considerably lower. 

According to the AGROAMAZONIA Annual Operative Plan (AOP), the Project should now have 
80 hectares in production; 97 hectares in ripening and plant nursery material for the planting of 20 
hectares during this semester. However, on visiting the Project, the present situation was as shown 
in the following Table. 

PRESENT SITUATION OF HEART OF PALM CULTIVATION IN 
AGROAMAZONIA

Plantations in production 60 hectares 

Ripening plantations in production the 
first quarter of 2003 

97 hectares 

Equivalent in area of the plantules, to 
go into production in the fourth quarter 
of  2004 

534 a 600 hectares. 

Production density per hectare 5000 a 5500 plants 
Source: AGROAMAZONÍA. 

According to the AOP and information obtained during the visit to the processing Plant, it had an 
installed capacity equivalent to 18,000 hearts per 8 hour shift; that is, if an average of 20 days a 
month were worked, the installed capacity in one shift would be equivalent to 4,320,000 hearts per 
year.

The 60 hectares which are at present in production would be equivalent to a maximum supply of 
330,000 hearts per year, that is, the maximum capacity used would be 7.63% of the installed 
capacity. In 2004, supposing that all the planting programs fulfill all the planting programs, the 
supply of hearts would be approximately 3,971,000 hearts, that is 92% of installed capacity4.

4  According to information of the AOP, from the inauguration of the plant on May 28, 2001, to the month of 
February 2002, 1,797 boxes of Heart of Palm were processed, with a total of 124,530 hearts. This is 
equivalent to saying that, with the installed capacity available, the plant operated  only 7 shifts of 8 hours in 9 
months.
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4.2. SURROUNDING AREA OF THE PROJECT. 

4.2.1. Socio-political aspects of the surrounding area 

The Department of Putumayo was established as such in 1991 with the issue of the new National 
Constitution. Until then it had formed part of a group of regions corresponding, under the title of 
“National Territories”, to the areas furthest away from the urban and market centers and were the 
least densely populated and developed areas in Colombia. From the end of the decade of the 80s, 
coca crops and the armed conflict arrived in this Department, which had become, by the year 2000, 
the one with the largest percentage of land under coca cultivation. 

Parallel to this, the development of illegal crops, the struggle between different armed groups 
outside the law for the territorial control of the coca planted areas caused violence, of which the 
civilian population of rural areas are the most frequent victims. 

In furtherance of the fight against drugs, from the Colombian State with the international 
collaboration of several nations, especially the Unite States and certain multilateral organizations, 
has been to implement alternative development programs to provide rural communities with 
opportunities to facilitate the elimination of illegal coca crops and undertake legal productive 
activities for their subsistence in dignified conditions. 

However, for different reasons, the policy of the fight against drugs itself became a threat to the 
development of these alternative activities, as the forced eradication component included spraying 
with glyphosate, which did damage a large part of the legal cultivations planted as part of the 
alternative development programs, among them some Heart of Palm plantations in the 
AGROAMAZONIA Project.  

According to AGROAMAZONIA reports, 41 hectares of Heart of Palm, of which 10 hectares had 
reached harvest age, were damaged by the glyphosate fumigation. The areas affected, have 
apparently been deducted from the estimated area in production, as the damage caused to the 
plantations is being evaluated, which means that, in the probable event of them being lost, the ratio 
of supply of Heart of Palm to the installed capacity of the plant will be made all the more crititcal. 

4.2.2. Demography 

Putumayo is one of the least densely populated Departments in Colombia, according to the DANE. 
Estimates based on the Population Census of 1993 show that Putumayo had a population of 230,943 
inhabitants in 2001, as well as a population density of 13.7 inhabitants per Km2.

The municipalities corresponding to the area of influence of the AGROAMAZONIA Project are the 
most heavily populated of the Department because, with an area equivalent to less than 25% of that 
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of the Department, it is home to 52% of the total population. (See Table 10.) The majority of the 
population of Putumayo and of the five municipalities is rural. 

Total Chief city Rest Total Chief city Rest Total Chief city Rest
Orito 24.147

    
8.167

    
15.980

    
33.382 9.749 23.633 39.501 12.028 27.473

Puerto Asís 38.010
    

17.745
    

20.265
    

53.223 21.180 32.043 62.977 26.132 36.845
Puerto Caicedo 11.014

    
1.922

    
9.092

    
14.842 2.295 12.547 17.562 2.831 14.731

San Miguel 1 19.010 5.367 13.643 22.494 6.426 16.068

Valle del Guamuez 35.919
    

5.939
    

29.980
    

29.839 7.089 22.750 35.308 8.747 26.561
Total Putumayo 204.309 70.718

    
133.591 288.615 89.777 198.838 341.513 110.570 230.943

Source: 1993: DANE (NATIONAL STATISTICS DEPARTMENT) census of population and housing, XVI;  1995, 
2001: DANE-IGAC-IDEAM-INGEOMINAS. Bio-physical and socio-economic information of the State of Putumayo 
(document-summary) projections. 
1 Segregated from the municipality of Valle del Guamuez, Ordinance 45 of April 29, 1994. 

Table 10.
Putumayo Department

POPULATION OF MUNICIPALITIES BY SECTOR
Years 1993, 1995, 2001

Municipalities

YEARS
1993 1995 2001

According to PNDA and other organizations’ estimates, the rural population involved in coca 
planting in Putumayo, at the beginning of 2001 was close to 30,000 families, representing 
approximately 44% of the total population of the Department and 65% of the rural population. 

4.2.3. Economic aspects. 

4.2.3.1. Legal economy 

The legal economy of  Putumayo is very poor. In 1998, Departmental GDP was equivalent to 0.5% 
of the total GDP of Colombia. The principal activities were services (Governmental and personal) 
oil exploitation and agriculture. A manufacturing industry is practically non-existent and it only has 
a few agro industrial establishments, many of them idle. 

According to statistics of the Ministry of Agriculture and Rural Development, there are certain 
transitory and semi-permanent plantations in Putumayo, which, by the year 2000 covered 108,751 
hectares. Cattle ranching is another legal activity in the Department, with a cattle census of 131,961 
heads by the year 2000. 

4.2.3.2. Illegal economy. 

In contrast to the foregoing, the economy derived from coca was of great importance for Putumayo 
and the national context. In fact, by 2000, according to SIMCI, the total area in the country was 
163,289 hectares, of which 40.4% were in Putumayo; by 2001, the national area was down to 
144,807 hectares and the participation of Putumayo was down to 29.5% (See Table 11.). The 
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estimated economic value of these crops is very difficult, but it is very probably well over the value 
of the entire legal economy of the Department. 

Departments 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Guaviare 21.400 22.900 24.100 26.300 28.700 38.600 29.000 7.000 28.435 17.619 25.553

Caquetá 8.600 8.400 9.300 11.700 15.600 21.600 31.500 24.000 23.718 26.603 14.516

Putumayo 2.200 2.400 4.000 5.000 6.600 7.000 19.000 30.100 58.297 66.022 41.049

Sur de Bolivar 5.300 3.400 2.300 2.000 3.500 5.897 5.960 4.824

Norte de Santander 7.000 15.039 6.280 9.145

Otros 6.600 28.733 40.805 43.649

Total 37.500 37.100 39.700 45.000 50.900 67.200 79.500 78.200 160.119 163.289 138.736

Table 11.

Evolution of coca plantations in Colombia in hectares by Departments

Source 
(*) National Drugs Department “Colombia’s Fight against Illegal Drugs. Actions and Results 1999-2000”. For 
data of 1991 to 1998. 
(**) Initial Simci-Sima Estimates of illegal plantations based on the interpretation of Satellite Images. For data 
of 1999, 2000 and 2001. 

The municipalities of the area of influence of the Heart of Palm Project are those with the largest 
areas of coca plantations in the Department. As shown in Table 1.4, the sum of areas of these coca 
growing areas is 77.85% of the total area under cultivation in the Department. (See Table 12) 

It is interesting to note the great variation in the size of the lots under coca in relation to the average. 
Thus, for example, while for Orito and Valle de Guamuez report, as maximum sizes, properties of 
more than 90 hectares and, the minimum areas those of less than one hectare, the average is 1.67 and 
1.68, respectively. This, added to the great spread of coca plantations in the territory (See maps 3 to 
7 in pag. 221-225), makes it very difficult to design plantations which can remain protected from the 
glyphosate spraying. 

Municipalities
area of

AGROAMAZONÍA
Area Coca % Size

Average

Coca de 
Lot

Max.
oSize
Coca de 
Lot

Min. 
Size
Coca
Lot

Orito 7.629,19 23,87 1,68 102,25 0,01
Puerto Asís 8.679,57 27,16 1,62 48,07 0,40
Puerto Caicedo 2.340,49 7,32 1,34 33,71 0,01
San Miguel 4.041,29 12,65 1,89 86,15 0,01
Valle del Guamuez 9.268,13 29,00 1,67 92,78 0,43
Total 31.958,67 100,00 1,64 72,59 0,17

Sobre Total
Putumayo

41.049,63 77,85

Table 12
Coca crops in Agromazonia influence area

Hectares

Source : DNE, SIMCI. Inform coca census 2001
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The size of the areas under coca contrast notably with the areas reported by the Ministry of 
Agriculture for transitory and permanent crops and dramatically with the area under Heart of Palm 
cultivation, which, as it is spread among the five municipalities, is constantly threatened by the risk 
of fumigation. 

4.2.4. Bio-physical aspects of the surrounding area 

The bio-physical conditions of Putumayo are under considerable restrictions for the development of 
traditional agricultural and livestock activities.  

The majority of the land in the region is poor and has high acidity levels, which limits the cultivation 
of many species or make it expensive. The Chontaduro Palm appears to be better adapted to the 
conditions in Putumayo than many other plants, but nevertheless, even the best soils of the region 
need programs of soil correction and fertilization to ensure adequate development. 

Putumayo only has a general study of soil for the entire territory and certain semi-detailed studies 
for segments of a few municipalities, which were not possible to obtain for the purposes of this 
report. According to information from the general soils study (See Table 13 and Maps 8 to 12, pag. 
226 and 230), in the entire territory of the five municipalities, there is only a small percentage of 
land in good conditions for the cultivation of Heart of Palm or any other species, which are the 
alluvial soil of the banks of some of the numerous rivers of the region, but some of these are 
restricted by poor drainage, which are followed by the fans which form alluvial plateaux in the 
Amazon foothills, concentrated in Orito.  

The other soils have severe restrictions for the development of the Heart of Palm cultivations, but 
these, together with the reforestation programs, could signify the opportunity to recover some poor 
areas, especially in the hilly areas of a large part of the so-called denuded areas. 

Hectares % Hectares % Hectares % Hectares % Hectares % Hectares %

Aaa Suelos aluviales de origen andino 2.581,85 1,38 15.664,87 15,73 13.121,75 4,78 9.748,07 13,28 7.722,87 20,08 48.839,42 7,26

Aaz

Suelos de valles menores
con influencia  coluvio/aluvial 641,37 0,34 28.448,81 28,56 10.473,76 3,82 5.666,35 7,72 45.230,29 6,72

Ah

Suelos de formaciones aluviales
o lacustres 5.732,28 3,07 6.152,41 6,18 70.066,91 25,53 1.433,38 1,95 6.747,87 17,54 90.132,84 13,40

De Superficie denudada 63.235,35 33,87 49.330,05 49,53 144.423,33 52,62 56.565,84 77,05 0,00 313.554,57 46,62

Dd Suelos de altillanura 28.788,07 10,49 20.811,61 54,10 49.599,68 7,37

Df

Superficie denudada
fuertemente quebrada 7.575,75 2,76 7.575,75 1,13

Pg

Suelos de planicie aluvial
del píe de monte (abanicos) 25.841,85 13,84 3.187,02 8,28 29.028,87 4,32

Vm

Suelos de cordillera
pendiente media 23.221,63 12,44 23.221,63 3,45

Vo

Suelos de cordillera
pendiente fuerte 7.547,28 4,04 7.547,28 1,12

Vr

Suelos de cordillera
pendiente muy fuerte 57.875,64 31,00 57.875,64 8,60

186.677,25 100,00 99.596,13 100,00 274.449,57 100,00 73.413,64 100,00 38.469,37 100,00 672.605,96 100,00

San MiguelValle del Guamuez

Source: DNE, Putumayo Georeference Information System.

Total

Table 13
SOILS IN MUNICIPALITIES AREAS OF AGROAMAZONIA INFLUENCE 

SOIL  GENERAL STUDIES 

TOTALES

SIGLA SOIL DESCRIPTION

MUNICIPALITIES
Orito Puerto Asís Puerto Caicedo
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Moreover, observation of the coverage of the soils of Putumayo, show how man’s productive 
activity has been constantly running counter to environmental supply. The restrictions of the soils 
and the intense, almost permanent rain result in the Department’s ecosystem being very fragile 
Amazon soil (jungles).  However, and especially in the five municipalities in the area of influence of 
the AGROAMAZONIA Project, in addition to the cultivation of coca, which represents serious 
problems for the conservation or formation of soils, there are large extensions of prairies which tend 
to accelerate the soil deterioration processes, as shown in Table 14. and on Maps 13 to 17 (see pag. 
231-235).

The explanation as to why the analysis of satellite images only shows very few areas of crops 
different from coca, is related to technical and methodological aspects, as well as the prevailing 
production systems in Putumayo. 

From the technical point of view, it must be borne in mind that the smallest area identifiable on a 
satellite image has to be larger than a pixel area of the image, which is 900 m2. In addition, certain 
crops, such as plantains are interspersed in zones with high vegetation, which makes it practically 
impossible to differentiate them from high brush. 

From the methodological point of view, the images used to draw up the census of coca, which is a 
permanent crop, correspond to different times in a period of close to one year. It is therefore possible 
that some transitory cultivations do not appear in the image. 

Finally, the production systems of the rural people of Putumayo are very small rural properties 
where smallholding, plantain, corn and cassava crops are intermingled and whose size is generally 
smaller than the pixel of the image referred to two paragraphs above. 

Hectáreas % Hectáreas % Hectáreas % Hectáreas % Hectáreas %
Bancos de Arena 97,570 0,10 96,664 0,25 201,791 0,07 110,538 0,06 229,653 0,31
Bosques primarios y selvas 43.282,041 43,46 7.826,312 20,34 182.941,197 66,66 82.025,291 43,94 45.111,765 61,45
Bosques secundarios y rastrojos altos 10.221,777 10,26 6.499,032 16,89 32.438,610 11,82 23.792,338 12,75 13.960,392 19,02
Coca en todos sus estados 13.905,978 13,96 7.208,065 18,74 11.468,228 4,18 8.928,301 4,78 2.747,915 3,74
Cuerpos de Agua 2.069,470 2,08 2.532,776 6,58 5.017,580 1,83 4.924,114 2,64 1.380,078 1,88
Nubes y sombras 13.591,166 13,65 7.376,667 19,18 9.724,927 3,54 53.370,531 28,59 2.335,673 3,18
Otros cultivos 0,000 0,00 0,000 0,00 220,883 0,08 0,359 0,00 0,000 0,00
Pastos y rastrojos bajos 15.753,934 15,82 6.682,878 17,37 29.850,522 10,88 13.099,094 7,02 7.131,852 9,71
Suelo desnudo 0,000 0,00 0,000 0,00 0,000 0,00 0,000 0,00 2,443 0,00
Vías 284,166 0,29 168,683 0,44 106,171 0,04 135,784 0,07 93,405 0,13
Zonas de inundación 131,106 0,13 0,000 0,00 1.949,072 0,71 17,413 0,01 374,845 0,51
Zonas Urbanas y caseriós 258,925 0,26 78,292 0,20 530,585 0,19 273,482 0,15 45,623 0,06

TOTALES 99.596,133 100,00 38.469,370 100,00 274.449,567 100,00 186.677,246 100,00 73.413,643 100,00

Tabla 14
COBERTURAS DEL SUELO EN LOS MUNICIPIOS DE INFLUENCIA

DEL PROYECTO AGROAMAZONÍA
MUNICIPIOS

Valle del Guamuez San Miguel Puerto Asís Orito Puerto Caicedo
COBERTURA



50

4.3. Description of cultivation activities 

4.3.1. Germinators 

4.3.1.1. Location: 

There are at present two germinators, the 
first located in the municipality of Puerto 
Asis, within the area of the processing 
plant and the second in the municipality 
of La Hormiga. 

4.3.1.2. Collection and provisions of seeds: 
A company specialized in the supply of seeds has been contracted to provide seeds, already treated 
with Captan (Vitavax) based fungicides..

4.3.1.3. Construction of plant beds: 

Washed sand from the river is extracted from the Putumayo river as substrate. The plant beds are 10 
m. in length, 1,20 m. in width and 80 cm. in height, 
bordered by guadua (large bamboo). 60% Polisombra 
with a height of 1.80 m is being used for shade. 

4.3.1.4. Sowing density 

The seeds are planted at a distance of 3 cm between them 
and a distance of 8 cm. between rows, at a depth of 2 cm. 



51

4.3.1.5. Germination time. 
At approximately 60 days, the plantules have formed two true leaves and are ready for delivery to 
the cultivators. 

4.3.2. Plant nurseries 

4.3.2.1. Supply of plantules to farmers 

AGROAMAZONIA supplies farmers with 
plantules with the root exposed and they are 
responsible for placing them or in small plastic 
coffee bags of 17 cm. in height by 15 cm. in 
width.

4.3.2.2. Substrate selection. 
Earth from the same farm is used to fill these bags. At present, no mixture with organic matter is 
applied, nor is the texture of the soil used as substrate taken into account.

4.3.2.3. Control of weeds in nurseries. 

Weeds in nurseries are controlled manually, in some cases by 
roadways, Glyphosate is applied in doses of 2.5 cm3 per liter 
of water. 

4.3.2.4. Fertilization 

Fertilization in nurseries with 17-6-8-2 compost fertillizer every 30 days at a dose of 2 to 5 grams 
per bag, depending on the size of the plantule. 
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4.3.2.5. Control of pests and diseases 

Very few problems with pests and diseases occur in the nurseries. Sometimes, when leaf stains or 
symptoms of cercosporiosis appear, Mancozeb is applied using a back pump, in doses of 1.5 grams 
per liter of water. If the symptoms of disease persist in some plantules, they are eliminated from the 
nursery.

4.3.2.6. Shade 

Plant material from the same zone is used for shade in 
the nursery, which is placed at a height of 1,7 m. and 
removed 4 weeks prior to planting. 

4.3.2.7. Time in nursery 
Plantules are considered to be in the right condition for planting in their definitive location when the 
have 4 well formed leaves, which takes 4 to 6 months in the nursery. 

4.3.3. Selection of lots 

The first Heart 
of Palm 
cultivations
were planted 
on the slopes 

of hilly terrain, with very low fertility and difficult access. At present, lots with better agronomic 
conditions are being sought for cultivation in fertile lowlands or other regions with more fertile soil.
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The majority of the lots selected have mature underbrush, in some 
cases they have been used to grow corn (maize) and in others 
illegal plantations. The primary woodlands are not being altered.

The lots on the prairies are normally excluded from cultivation 
because of soil compacting problems. 

4.3.4. Crop establishment. 

4.3.4.1. Soil preparation 
The underbrush is manually cleared, 
cut and chopped down, and agricultural 
machinery is never used. 

4.3.4.2. Plotting and digging 
Plant lines are in squares with a 
distance of 2 m. between ditches and 
1m. between plants, resulting in a 
planting density of 5,000 pals per hectare in an east to west direction. 

In some old plantations, the distance between plants is 
1.5 m., with 2 m between furrows. 

Digging is done with picks and shovels, forming holes 
of 15 cm. x 15 cm. x 25 cm  depth.  
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4.3.5. Planting 

Planting is done so that the neck of the plantule is at the level of the land. 

4.3.6. Maintenance of crop 

4.3.6.1. Application of corrective 
measures

To correct the soils, Dolomita is applied at 
doses of 1 ton.  per hectare for lots on hills 
and ½ ton. for lots of fertile lowlands. The 
application is in the form of a crown 
surrounding the palm. 

4.3.6.2. Fertilization 
250 kilos of compost fertilizer are applied annually, 17-6-18-2 in doses of 250 kilos per hectare and 
10 kilos of boron per hectare. Accoriding to the POA 2002, the recommended annual amount is 600 
to 900 kilos of compost fertilizer; because of the lack of availability of resources, no programmed 
fertilizations are beeing carried out. 

4.3.6.3. Organic Fertilization 
The Project includes the implementation of organic management of plantations using organic 
fertilizers produced by the plant in Puerto Asís. The main objective is the substitution of chemical 
fertilizers by organic ones.

4.3.6.4. Weed Control 

Weed control is generally manual. In the early 
months, a 30 cm. ring round the plant is 
flattened. Very rarely are they controlled 
chemically, in which case Paraquat is applied 
in doses of 3 cm3 per liter of water. 
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4.3.6.5. Pest and disease control.  

Pest and disease control with agrochemicals has not been necessary for any of the plantations. So far 
no biological control program has been commenced, nor are there any traps to help evaluate 
populations of insects which might be plant pests. 
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4.3.7. Vegetal layer. 

There is a cover of weeds and natural grasses in the majority of the plantations. Trials of some 
legumes, using caupi beans as a green cover have commenced for the new plantations. 

4.3.8. Interspersed plantations 

During the early months of the development of a plantation, when there is little shade, corn (maize) 
is interspersed. At present, trials are being carried out with Amazon fruit trees, such as Arazá and 
Coconá.
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4.3.9. Harvesting 

When the diameter of the base of the palm is 
approximately 14 cm., it can be cut to remove a 
good quality heart. A length of 70 cm is usually 
cut, and the external bark is removed at the site 
itself. Cutting residues and leaves remain at the 
plantation forming organic matter. 

It is estimated that the production of hearts in the 
first year is 5,000 hearts per hectare. Cutting 
dates programming by nuclei of agricultural 
workers is made by the Agroamazonia technical 
department. 

4.3.10. Other crops 

The majority of the farms have smallholding crops  such as corn (maize), plantain and cassava 
on small lots. At present, all these crops have been affected by the recent Glyphosate 
fumigations. 

4.3.11. Other uses of the farms 
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In general, the greater part of the area of all the farms is used as natural grass meadowlands for cattle 
grazing. Primary natural woodlands are in very small zones of the land, with sectors of mature 
brush.

4.3.12. Amazon fruit trees and timber forests 

For the Amazon fruit trees and timber forests, Agroamazonía S.A. has at present plantules of Arazá,
Coconá y Copoazu, in the Puerto Asís and La Hormiga nurseries. 

Coconá seeds are selected from a single ecotype of the Solanum Sessiliflorum species. 

The variety of Arazá selected is Peruvian and of the Copoazú that of the ecotype of the Theobroma
grandiflorum species from Brazil. 
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Some agricultural workers have sown Coconá. The plantations which have gone into production, the 
fruit harvested have been unable to find a market for it. The program for crops such as Arazá y 
Copoazú is at the nursery state and the plantules have not been delivered to these producers. 

4.3.13. Production of organic fertilizer.

For the production of organic fertilizer, two wooden roofs and zinc tiles have been built in the 
Puerto Asis processing plant, in which the plant waste is processed for compost. At present, two 
different compost production systems are being tested with a view to evaluating the higher yield; the 
first is on wooden posts the form of drawers and the second on cement blocks beds. In both systems, 
evaluations of different treatments with accelerating bacteria from the decomposition process or 
with concentrates for animals are being made to obtain organic fertilizer in the shortest possible 
time. 
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4.4. Industrial aspects of the project. 

4.4.1. General description of the plant 

The Heart of Palm processing plant is located in the Municipality of Puerto Asís, 5 kilometers away 
on the road to Mocoa. 

The Project lot has an area of 
approximately 4 hectares, in a sector 
considered by the Puerto Asis POT as 
an agroindustrial development zone. It 
borders to the east on the National 
Puerto Asis - Mocoa road.  

On the northern and southern borders are fields and, on 
the east it borders on the Singuiya wetland. 



61

The following are on this lot:  a construction where the industrial process is carried out and the 
administration offices, a seedbed, the area where the organic fertilizer is produced, the area with the 
three cisterns and the drinking water purification plant, as well as the area where the residual waters 
are treated. The building houses the following: 

xHeart reception and classification area. 

xCooking and cooling area. 

xPeeling area. 
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xClean area for scraping, cutting, weighing, bottling and sealing. 

xPasteurization area.

xDry area. 
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xQuality Control Laboratory. 

xBottle washing area. 

xIndustrial Inputs Warehouse. 
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xAgricultural inputs area. 

xArea where the kettle and electricity generating plant are located. 

xAdministration office. 

Outside the building are a 5,000 gallon fuel tank with its surface network for supply to the boiler and 
generating plant. 



65

4.4.2. Drinking water supply. 

The plant has its own purification system, which produces water for both industrial and domestic 
use. It also supplies the seedbeds and the area where the solid waste treatment is carried out for the 
production of organic fertilizers.

The source of water is from three cisterns within the plant property, located on the north-eastern 
border of the lot with a distance of approximately 20 mts between them.  There is no record of the 
construction of the cisterns, but according to information provided by the officials of Agroamazonía, 
all of them have a useful depth of between 7 and 8 mts.  

Each cistern has an independent electric pumping system 
which extracts water and pumps it through underground 
PVC networks to a 10,000 liter capacity storage tank. 
The operation of the pumps is from a central control 
panel, which starts up the pumps alternately, taking into 
account the information provided by level sensors located 
in each of the cisterns and the storage tank. 

The water is pumped from the raw water 
storage tank through a battery of silic 
sand, anthracite and activated carbon 
filters. Chlorine is injected at the outlet 
from the filter system. The water is  
carried to a 10,000 liter purified water 
storage tank. 
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The purified water storage tank is connected to a hydro-
pneumatic pumping system, which distributes the water 
to all areas of the Project. 

There is at the moment no operating and maintenance manual for the water purification sysem for 
consumption. In addition, the laboratory is unable to carry out water quality trials. 

It is important to mention that the Resolution issued by Corpoamazonía mentions that the Project 
will use surface industrial waters from the Aguas Negras Stream for its consumption, which is the 
same one which supplies the Puerto Asís water supply system. 

4.4.3. Industrial Process. 

4.4.3.1. Reception. 

The stalks are transported to the plant 
in 4,000 heart capacity trucks. The 
hearts are collected by Agroamazonía 
in a truck of its own and another rented 
by it. The stalks have to be processed 
within the 24 hours following 
harvesting.

The hearts are received on the south-eastern side of the building. 
They are unloaded manually from the trucks and placed on posts. 
Two people carry out this operation, the truck driver and one 
laborer.
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4.4.3.2. Classification 

Classification consists of manually 
placing the hearts on metal baskets 
placing homogenous groups together by 
stalk diameter. The baskets have a 
capacity of 200 hearts with a gross 
diámeterna capacidad de 200 wide 
diameter or 260 narrow diameter hearts. 

Two workers classify the hearts and handle the stalks 
with rubber gloves.
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4.4.3.3. Cooking. 

The metal baskets with the stalks are 
lifted with a differential and carried to 
the stainless steel tanks, where they are 
submerged in boiling water. Cooking 
time is according to the diameter of the 
stalks. The unit has four tanks, but with 
present production volumes, only one is 
used.

The water is not changed in the working day. It is 
replaced when reduced by evaporation. At the end of the 
process, the tank is drained through a bottom valve to a 
concrete cavity which forms part of the industrial waste 
water system.

4.4.3.4. Cooling 

When the cooking process is complete, the basket is lifted and submerged in cold water in another 
tank. This procedures is to stop the cooking process and deactivate enzymatic action. 
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Too keep the water at a stable temperature, it is permanently 
recalculated through a cooling tower. The processing water is 
not changed in the course of the day. 

Following the cold water thermal shock, the 
basket is lifted and placed on a platform to be 
carried by a worker to the peeling tables. One 
worker controls the cooking and cooling 
processes.
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4.4.3.5. Peeling. 

Peeling consists of removing the two 
external layers of the trunk and 
removing the heart of the palm. A cut 
is made along the length of the trunk 
with a stainless steel knife and the 
layers are separated manually.  

This job is done at present by three women. It is a job 
which requires a considerably degree of skill, because 
the cut has to be very precise in order not to cut the 
heart of the palm. 

The separated layers are placed on a cart. The 
heart of the palm is picked up, the ends are cut of 
(placed in a plastic waste bin) and placed on 
plastic trays to be carried to the following 
process.
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In addition to the three operators, one person handles 
the stalks following completion of the cooling process 
until placement on the table for peeling. This operative 
is responsible for collecting and disposing of the solid 
wastes produced in this room. 

4.4.3.6. Scraping 

Scraping consists of remove the fronds 
from the Heart of Palm heart with a 
spatula.

This process takes place within the clean area, on a 
stainless steel table. The hearts are washed and passed 
to the cutting area. 
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The fronds remaining from scraping are 
thrown into a stainless steel channel on 
the table and flushed with water to the 
respective drains. 

The drainage pipe from the scraping 
table  has a mesh filter which traps the 
solid matter generated in the process. 

4.4.3.7. Cutting 

The hearts are selected according to their caliber and any 
which are hard or fibrous are discarded. They are placed 
on a conveyor and cut at a right angle with a knife. The 
sizes of the cuts depend on the type of packaging to be 
used.

4.4.3.8. Weighing and Packaging 

The hearts are cut into portions 
according to final presentation 
intended and are packed in jars.  
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4.4.3.9. Addition of brine. 

A brine of water, citrus acid and salt is added to the packaged 
product at a temperature of between 75 and 80 degrees 
Centigrade. 

***The brine is prepared in kettles with water from the purification plant. The drinking water supply 
goes through a filter cartridge before being poured into the kettles. 



74

4.4.3.10. Exhausting. 

This process is for the purpose of obtaining a vacuum in the jars.  
To do so, the jars pass through a steam tunnel in which the 
temperature and time are controlled. 

4.4.3.11. Sealing 

This is done as soon as the packages 
come out of the steam tunnel. Tops are 
put on the class jars manually and cans 
are sealed. 
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4.4.3.12. Pasteurization 

The sealed jars and cans are removed from the 
clean area and manually placed in a cylindrical 
basket.

When the jars and cans have been placed in the basket, a 
differential is lifted and carried to the vertical autoclave. The 
thermal process in the autoclave is to stabilize the end product. 

Following the pasteurization process, the jars and cans are cooled 
by cold water circulating to prevent any cooking of the product.

4.4.3.13. Coding – Labeling – Packing. 

After pasteurization, the packages are 
carried to the “dry” area where the tops 
are coded with the information on the 
process.
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The packages are then labeled and packed in boxes 
according to the type of presentation.  

4.4.4. Solid waste. 

The plant generates three type of solid waste. The most important are those produced during the 
industrial process and consist of a:

xThe ends cut off the stalk during classification are taken to the area where the organic fertilizer 
is produced.
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xThe external layers peeled from the trunks are carried to the area where the organic fertilizer is 
produced.

xThe ends cut off the hearts of palm are given away to be used for cattle fodder. 

xHearts rejected during the cutting process because they do not comply with the consistency, 
hardness or fibrous standards required are given away to be used as cattle fodder. 
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xThe fronds from scraping the hearts of palm rejected: part of this goes down the channel from 
the table to the drainage pipes of same and are trapped by the mesh filter. Part of the material 
falls to the floor of the plant and is dragged away during the final cleaning of the plant to the 
sumps of the sewage system.  

The other sources of solid waste are those generated by maintenance work on the plant equipment 
and those from the offices. This waste is disposed of in drums which are taken away by the company 
trucks for disposal on the Puerto Asís dump. 

4.4.5. Cleaning. 

On completion of the production process, the entire 
plant is cleaned. First the tanks for the cooking and 
refrigeration processes are emptied.  
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The walls and floors of the plant are then 
washed with soap (in commercial powder) and 
water.

4.4.6. Discharge and treatment of waste 
waters.

The plant generates discharges of industrial and 
domestic waste waters. The industrial waste 
waters are basically those produced during the cleaning process when the industrial procedures are 
complete. There are some additional discharges of water used to rinse the hearts after scraping, 
water from washing the packages and water used in the tanks of the cooking, cooling and 
pasteurization processes. 

Industrial discharges are made into concrete pits with gratings in all the rooms where the processes 
take place. They are all interconnected by pipes. 

There is no treatment of industrial 
discharges, which are carried to an area of 
excavation which functions as a retaining 
tank.

This tank has a an inlet and outlet structure. This inlet 
structure where the industrial discharges are made is in 
concrete, with a plastic mesh to retain thick solids. 
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After crossing the retaining tank, the industrial 
discharges reach a concrete intake structure, 
which is the beginning of a network which 
transports the discharges to the ditch along the 
east border of the lot of the plant. 

Domestic waste waters have an independent sanitation 
network. These discharges are collected and carried to 
a septic tank built in concrete and then carried to a 

natural treatment system with “subsurface flow” type rushes.   

There are no construction plans of the system and no operation or maintenance manuals for the 
treatment system. 

No samplings of the treated water have been taken and therefore the efficiency of the system is not 
known.

The water leaves the treatment system and is gathered in a concrete box where it joins the industrial 
discharges for the final discharged into the ditch along the western border of the project.   
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4.5. PESTS AND PESTICIDE PROBLEMS FOR HEART OF PALM CROP

The heart of palm crop poses a certain number of challenges regarding the management of its pests 
and the pesticides used to control them, which could likewise pose certain environmental risks that 
need to be dealt with. 

The following section presents a summary of the pests of the heart of palm crop and their 
management, including toxic and eco-toxic analyses for some of the main pesticides used, as well as 
the existing options for an Integrated Pest Management (IPM) program that allow for a continuos 
decrease in the altogether use of agrochemicals.  1 The detailed requisites for pesticide evaluation 
are contained in Reg. 216.3.(a).10.(b).(1).(i).(a) – (l), which are presented in the following chapter as 
the Pesticide Evaluation Report and Safer Use Action Plan  (PERSUAP). 

4.5.1. Most Important Findings and General Recommendations 

4.5.1.1. The Colombia Alternative Development (CAD) Programme 

The Colombia Alternative Development (CAD) programme, funded by USAID in the context of the 
larger Plan Colombia, supports farmers, farmers’ families and farming communities that have been 
so far involved in the production of illicit crops, such as coca and poppy, to voluntarily switch to 
licit crop production. Working with communities, community associations, and municipalities in the 
departments of Bolivar, Cauca, Caqueta, Huila, Nariño, Norte de Santander, Putumayo, and Tolima, 
the program is creating licit economic opportunities that generate income, improve the quality of 
life, protect the environment, and support ethnic and cultural values for peaceful coexistence.  The 
programme uses a bidding approach to call for applications from farmers’ organisations and 
supporting basic staple crops (‘cultivos de pan cojer’) as well as ‘industrial’ crops targeted to 
internal or external markets, many of them with associated industrial processing and transformation. 

So far, most crops supported by CAD have been of low input agricultural systems, ecologically 
appropriate, with an integrated, if not an ecological or organic, approach to crop production and pest 
management (see “Pests in Heart of Palm Farming and Management Guide” in table No. 18).   This 
is the type of alternative development that, by protecting the health of Colombians and their 
environment not only maximises the chances of becoming sustainable in the long term but also, by 
diversifying the production system it reduces production and marketing risks for the farmers.   

Recommendation No.1: CAD should continue with this eco- friendly approach to the 
promotion of alternative crops, leading into sustainable development, to the benefit of the 
Colombian environment and the health of participant farmers and their families, as well as of 
the consumers. 
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4.5.1.2. Spread of insect pests and diseases 

CAD is actually taking crops from traditional cropping areas to new ones in the Colombian territory. 
Although, the majority of these crops are not really foreign, to the country or to the regions where 
CAD is operating, they have been grown, if at all, only in very reduced areas.

Recommendation No.2: In order to prevent the dissemination of contaminated crop seed with 
pathogens, insect pests, and weed propagules, CAD should establish a strict plant sanitation-
quarantine system based on international agreed and Instituto Colombiano Agropecuario 
(ICA) certification procedures and quarantines for the movement of plant materials into the 
country as well as from one region to another within Colombia. 

4.5.1.3. Present pesticide use 

There is no clear evidence of abuse or misuse of pesticides in presently supported CAD crops. Two 
issues of concern, however, need to be mentioned.  The first is that of the mentality of the farmers 
that are being sought for participation in the alternative development programme. Illicit crop 
farmers, such as those dealing with coca and poppy, have grown used to an abundance of inputs to 
produce these highly marketable and economically valuable crops. Due to the extremely high prices 
for coca and poppy, the economic and action thresholds for pest control, as traditionally used in 
Integrated Pest Management (IPM), are so low that they become a totally irrelevant tool for the 
rationalisation of pesticide use. As such, pesticides as well as other agricultural production inputs 
have been used in large quantities, close to the abuse and misuse.  This tendency to use pesticides as 
the main, or even the sole, tool for pest management is one of the major challenges to be 
surmounted by CAD in order to ‘rationalise’ pest management programmes in the alternative 
development crops.   

The distribution of pesticides in Colombia is done through large to medium size distributors located 
in Bogotá, Cali, Medellín, and many other major cities of the country all the way down to mid-to-
small size pesticide dealers located closer to the final users.  During the visits to distributors, at all 
levels, we perceived (1) a full compliance of Colombia manufacturers and importers with 
international codes for labelling and packaging of pesticides; (2) an adequate sizing of packages of 
pesticides according to the final users; (3) a very good degree of cleanness and organisation in all 
the stores visited; (4) no evidence of re-packaging of pesticides; and (5) a relatively good level of 
knowledge about pesticides, their toxicity and labelling on the part of the store attendants. A 
problem, although not directly observed but heard of in the field, seems to be the illegal direct 
distribution of smuggled foreign pesticides, including products cancelled and prohibited in 
Colombia. Given the general insecurity situation of the rural areas where CAD operates, Colombian 
authorities are limited in their capacity to fully control this illegal traffic of pesticides.       
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In summary, due to an extremely favourable cost/benefit ratio on the use of pesticides in illicit 
crops, the CAD farmers have a mentality of overusing pesticides in crop production without 
resorting to a rigorous health or environmental analysis. Many of the products used are highly toxic 
and many are environmental hazards5. The well-controlled legal pesticide market is altered by an 
illegal trading of, mainly foreign, pesticides much more difficult to control. These are major 
challenges that both, the Government of Colombia (CoG) and CAD, face in their promotion of 
environmentally friendly and sustainable alternative development.   

Recommendation No.3: CAD should follow a strategy that (a) supports project operators to 
make farmers, and their families, fully aware of the health hazards of pesticides; (b) supports 
project operators, civil society and government authorities to make farmers, their families, 
and the larger Colombian community aware of the environmental hazards, and societal costs, 
of pesticide abuse and misuse; and (c) provides the technical assistance to project operators 
for Safer Use of Pesticides (SUP) and Integrated Pest Management (IPM), based on the 
principles of economic injury and action levels and thresholds6.

4.5.1.4. Pesticide evaluation 

The review of heart of palm pesticides, presently used by farmers, recommended by technical 
institutions and/or so far requested by project operators for their productive activities (can be seen 
below in the tables that follow). Most of these pesticides were cleared based on the review of the 12 
points of 22 CFR 216.3(b)(1).  However, some of them do not fully comply with USAID 
environmental requirements for development projects. Of the total, only 5 active ingredients were 
selected, to be further studied as possible pesticides to be used in the heart of palm crop pest 
management (see table No. 18).  These pesticides were then subjected to the more complete ‘risk 
analyses, discussed and shown in a table No. 21. 

Recommendation No.4: Some of the pesticides being presently requested and or purchased by 
CAD operators are to be phased out following the subsequent timeline. (a) In order to allow 
time for the search of alternative products, preferably non-chemical, while still protecting the 
crops, the insecticides: carbofuran, chlorpyrifos, and profenofos, and the fungicides: 
chlorothalonil and copper oxychloride should be phased out in the medium term (1-1.5 years).  
(b) Due to higher than accepted health and environmental risks, and the availability of pest 
management alternatives to these molecules, the fungicides: benzimidazole, captafol, 
hexaconazole, kasugamicine and ofurace, and the insecticides: methomyl, cyfluthrin, 
cyalothrine (lambda) and cypermethrine should be phased out in the short term (0.5-1 year).  

5 More than 30 commercial pesticides are regularly used in Putumayo.  Thirty percent of the local farmers use paraquat at 
least once a month and 14% regularly use metamidophos, among other products (US Embassy, 2001).  
6

IPM programmes may use economic injury thresholds, e.g. when the population of a pest is such that the damage it causes is 
economically ‘significant’, and/or action thresholds, e.g. the population density or the damage level when the control should be applied to 
prevent the pest to reach its economic injury level.  
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(c) The highly toxic and easily replaceable insecticides: monocrotophos, metamidophos, 
aldicarb, isazophos, and methyl parathion and the herbicide: paraquat should be phase out 
immediately.  (d) And finally, and additionally to this, no product listed in the prohibited 
pesticides category in the US or Colombia, should ever be used in this project. 

4.5.1.5. Safer use practices 

Colombia is one of the most advanced countries in Latin America in regard to pesticide registration, 
regulation and control, as well as in training in agronomy and associated disciplines. Colombia has 
very up to date registration procedures, applies international standards and codes for pesticide 
labelling and has a system to follow up and control pesticide manufacturers and distributors that is 
only limited by the insecurity situation that the country has been living during the past 25 years. The 
majority of Colombian technicians working in the areas of pest and pesticide management were 
found to have a solid knowledge and understanding of IPM and safer use of pesticide procedures.    
However, in spite of all these, there is still need and room for interventions on Safer Use of 
Pesticides (SUP).  The majority of farmers in CAD areas of intervention do not use ‘best practices’ 
for SUP: less than 10% use some type of body protection when using these products and 70% of 
those directly exposed to pesticide spills do not do anything after the accident for clean up or 
decontamination (US Embassy, 2001).  

Recommendation No.5: Considering the traditional attitudes and practices of the participant 
farmers with respect to pesticides, as well as the limited CoG presence in the isolated, and 
conflictive, areas where CAD is operating, it is recommended that a strong SUP programme 
be implemented.  The programme should (a) be based on the pre-existing training offer 
already available in Colombia; (b) attempt to raise ‘awareness’ of the health and 
environmental hazards of pesticides as well as to teach ‘good practices’ on SUP; and (c) go 
hand in hand with training in ‘ecological agriculture’ and IPM, so SUP does not become a 
false panacea.

4.5.1.6. Pest management approaches 

The majority of the Colombian professional agronomists has been exposed to, trained in and has an 
understanding, if not a full knowledge of IPM.  This has become, not only the ‘official’ approach to 
pest management at the state-government institutional level (ICA), but also it has taken root in para-
statal (Corpoica) institutions, in charge of pest and pesticide R&D, as well as in private R&D 
organisations.  This is the case of grower associations, such as Cenipalma, Cenicafé, Cenicaña, and 
Fedecacao. Moreover, Colombia is the headquarters for the well reputed CIAT, a centre for tropical 
agricultural research that has conducted pioneer research on IPM of insect pests and diseases in 
various crops, foremost among them cassava.  Relevant to this PERSUAP, we highlight the 
availability of IPM programmes for oil palm, cacao, plantain, sugar-cane, rice, and timber 
plantations.
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As shown in the tables below, Colombia is well advanced in the production of bio-inputs for pest 
management, such as microbial pesticides, entomopathogen fungi, bacteria and viruses, as well as 
nematodes and parasitic wasps.  These bio-inputs are produced and sold in the country by a variety 
of small, mainly national, industries (see tables below).  The important issue, from an IPM 
perspective, is that these products become a readily available, much healthy an environmentally 
friendly option to the chemical pesticides.  As per an expert entomologist and IPM practitioner, 
“Colombia is better positioned than the US for the supply of biopesticides to agriculture”.7

Recommendation No. 6: CAD is encouraged to disseminate, among project operators, both of 
the below lists of bio-pesticides (Table 15) and enterprises producing bio-products (Table 16) 
in an effort to promote their use in substitution of the more toxic and environmentally 
hazardous chemical pesticides.  

As per a Reg 216 requirement, and as stated previously, in order not to transmit the false idea that 
pesticides, used safely, could be the sole solution to pest problems, SUP should not be promoted in 
isolation but rather in the context of a larger, more comprehensive approach to pest management, 
that of Integrated Pest Management, or IPM. Colombia is well ahead in IPM research and 
development as well as in IPM training.  Additionally to the pesticide analysis, a considerable 
amount of effort in the preparation of this PERSUAP has been allocated to the development of IPM 
matrices that summarise the available tactics to manage the major crops pests and provide the user 
with additional references to the subject as well as main contacts for technical support and their 
Management in this section.  This is to the benefit of the CAD project operators that can find in 
these tables guidance for the avoidance of the most toxic pesticides as well as non-chemical options 
for pest management. 

Recommendation No.7: In spite of the good technical level of the field technicians working 
within CAD and the CAD project operators, technical support in IPM should be strengthened.  
This may take the form of (a) crop specific field demonstrations on the use of non-chemical 
pest control methods; and (b) provision of support to the technical staff of the operators for 
training-of-trainers as well as for direct farmers training in crop-specific IPM programmes.    

7
Dr. Anthony Bellotti, Cassava IPM Leader, CIAT, personal communication. 
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Table 15: Main Biological Inputs Produced in Colombia* 
Entomo-
pathogen Fungi 

Fungi Bio-
fungicides 

Parasitoids Predators Entomopatho-
gen Bacteria 

Entomopatho-
gen Viruses 

Beauveria
bassiana 

Trichoderma 
harzianum 

Trichogramma 
exigumm

Chrysoperla 
externa

Bacillus 
thuringiensis 

Nuclear 
Polyhydrosis 
Virus (NPV) 

Metarhizium 
anisopliae 

T. lignorum T. pretiosum - - Baculovirus ello 

Paecilomyces
fumosoroseus 

T. viridae T. atopovirilia - - - 

Nomuraea rilely Gliocadium spp. - - - - 
Paecilomyces
lilacinus, 
minense

- - - - - 

Verticillium 
lecanii 

- - - - - 

* Table courtesy of Dr. A. Bellotti, CIAT. 

Table 16: Main Enterprises Producing Biological Inputs in Colombia* 

Enterprise Inputs = Organisms 

Agricultura Biológica 
(Buga-Valle del Cauca) 

Entomopathogen fungi, Parasitoids, Predators, 
Bio-fungicides 

Agrobiol (Buga-Valle del 
Cauca)

Parasitoids 

Bioecológicos (Palmira-
Valle del Cauca) 

Entomopathogen fungi, Parasitoids, Predators, 
Bio-fertilisers 

Biocontrol (Palmira-Valle 
del Cauca) 

Entomopathogen fungi 

Productos Biológicos
Perkins (Palmira-Valle del 
Cauca)

Entomopathogen fungi, Parasitoids, Predators 

Productos Biológicos El 
Bolo (Palmira-Valle del 
Cauca)

Parasitoids 

Laverlam (Cali-Valle del 
Cauca)

Entomopathogen fungi and viruses 

Orius (Villavicencio-
Meta) 

Entomopathogen fungi 

Biogarden (Bogotá-
Cundinamarca) 

Entomopathogen fungi 

Biocaribe (Medellín-
Antioquía) 

Entomopathogen fungi 

Live System Technology-
LST (Bogotá-
Cundinamarca) 

Entomopathogen fungi, Bio-fungicides 

  * Table courtesy of Dr. A. Bellotti, CIAT 
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4.5.2. Background to the PERSUAP 

4.5.2.1. CAD and environmental compliance 

The CAD project, being implemented by Chemonics in Colombia, is in the process of establishing 
full compliance with USAID environmental regulations.  Previous Initial Environmental 
Examinations (IEE) have been completed for the majority of the CAD activities, as per LAC-IEE-
99-38 and LAC-IEE-00-35. A Programmatic Environmental Assessment (PEA) was completed for 
CAD and approved in June 2003.  Among the activities required by USAID for CAD to regularise 
its environmental compliance was a full study of the pesticides used in the alternative crops being 
promoted. To this effect Chemonics International commissioned the present Pesticide Evaluation 
Report and Safer Use Action Plan (PERSUAP) focused on those crops that have been so far 
supported by the CAD programme.    

4.5.2.2. The PERSUAP 

This PERSUAP has been prepared to achieve the dual purpose of (a) complying with USAID 
environmental regulations, and (b) to provide the CAD project operators with practical tools for 
better and safer management of their crop pests. The PERSUAP not only analyses pest and pesticide 
issues in the crops so far supported by CAD but it also addresses the broader issues related to pest 
and pesticide management in CAD and in Colombia, such as CoG regulatory and institutional 
frameworks, the agro-ecology of the intervention areas, training and technical capacity 
strengthening, and provides guidelines for SUP and IPM as well as identifying offers for these type 
of programmes in Colombia.  Future commodities, pests and pesticide products to be considered 
under the CAD program implemented by Chemonics, but not covered in the present document. 

During the preparation of the PERSUAP visits were made to Colombia pesticide authorities (ICA), 
and to major Colombian, and some international, technical institutions with a possible offer to pest 
management technology and training, such as Cenipalma, Fedecacao, IICA, Corpoica, Centro de 
Excelencia en Fitoprotección (Aphis, USDA, IICA, ICA, USAID), CONIF; to universities 
(Nacional) and training centres (SENA); to the private sector (Bayer CropScience, ANDI, 
BioEcológicos, SEG, pesticide dealers); and environmental consultant companies (Tres Elementos, 
CAEMA).  Trips were made to Norte de Santander (Cúcuta) and Putumayo (Puerto Asís) where 
meetings were held with CAD project operators’ technical staff and some visits made for field 
observations.
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4.5.3. Pesticide Evaluation Report and Safer Use Action Plan Analysis  

4.5.3.1. Pesticide registration statuses in Colombia and with US-EPA: 22 CFR 216.3 
(b)(1)(i)(a)

Close to 55 pesticide active ingredients were screened for their registration status with the 
Colombian authority, the Instituto Colombiano Agropecuario (ICA)8, and with US Environmental 
Protection Agency (USEPA)9 This list of pesticides was compiled from that sent by CAD operators 
to Chemonics requesting purchase clearance, in June 2003, and other pesticides following the 
recommendations of Colombian state and private technical institutions10.

Recommendation No. 8: The list of pesticides to be purchased by CAD operators should be 
screened by the CAD Natural Resources and Environment (NRE) team, based on the pesticide 
lists included in this PERSUAP.  Pesticides not mentioned in this PERSUAP should be 
subjected to a screening process.  Products not registered with Colombia-ICA and with US-
EPA should not, in principle, be approved (see exceptions discussed below).    

Recommendation No.9: The summary of the pesticide analysis with the associated 
recommendation is: 

i Products not registered in the US and Colombia or in PIC11 list. NOT TO BE 
USED UNDER ANY CIRCUMSTANCE: captafol, isazofol, methyl parathion and 
methamidophos.
i Products not yet registered in the US or Colombia. Although a microbial 

product, the first, and a plant extract, the second, they are NOT TO BE USED UNTIL 
REGISTERED in at least Colombia: Baculovirus spodopterae and Swingla (extracts). 
i Products not registered in Colombia. NOT TO BE USED UNDER ANY 

CIRCUMSTANCE:  endosulfan. 
i Products not registered with USEPA. NOT TO BE USED UNDER ANY 

CIRCUMSTANCE: benzimidazole, hexaconazole, kasugamicine, monocrotophos, and 
ofurace.
i Products not registered w/USEPA. But registered in Colombia. APPROVED TO 

BE USED: extracts of Glyricidia sepium, because the resource (Glyricidia), the crop 
(vanilla) and the pest (Cylsia), are not present in the US; Paecilomices liacinus, because 
the crop (heart of palm) and the pest (Leptopharsa) are not present in the US and the 

8
For this, an updated “Chemical Pesticide, Bio-inputs and Generics” database was obtained courtesy of ICA authorities.    

9
For this, EPA databases were consulted at its web site.

10
Sources for technical information were the official ICA or Corpoica, Colombia government recommendations, the growers associations

or research centres, international research centres and literature references applicable to Colombian conditions, with solid technical and 
scientific background. 
11 ‘PIC List’ is the Prior Informed Consent List of the Rotterdam Convention, led by UNEP and FAO, that applies to the international
shipment of the most hazardous chemicals.  
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pesticide is a microbial insecticide with unlikely environmental or health impact; and 
Trichogramma pretiosum and Verticillium lecanii, are both microbial insecticides with 
unlikely environmental or health impact. 
i Products are RUP with USEPA. NOT TO BE USED: aldicarb, cyalothrine 

(lambda) cyfluthrin, chlorothalonil, chlorpyrifos, copper oxychloride, cypermethrine, 
methomyl, paraquat, profenofos 
i Products are RUP12 with USEPA. USE ONLY CERTAIN FORMULATIONS to 

reduce health or environmental risk: carbofuran (pellets/tablet), and picloram (Tordon 
101R).

The timeline for the implementation of these recommendations is given in Table 17. 

Table 17: Summary of the Pesticides to Phase Out of CAD 
To be phased out immediately: To be phased out in 6-12 months 

Technical Name Trade Name Uses Technical Name Trade Name Uses
Monocrotophos Azodrin Heart of palm Benzimidazole Benomyl+ Requested by 

operators 
Methamidophos Tamaron Various crops Captafol Difolatan Cassava 
Aldicarb Temik Potato Cyfluthrin Bulldock Requested by 

operators 
Isazofos Miral Potato Hexaconazole Anvil Requested by 

operators 
Methyl-
parathion 

Methyl-
parathion, etc. 

Rice Methomyl Lannate Requested  by 
operators 

Paraquat Gramoxone Various crops Kasugamicine Kasumin Potato 

To be phased out in 12-18 months To be phased out in 6-12 months 
Technical Name Trade Name Uses Technical Name Trade Name Uses
Carbofuran Furadan Cassava,Rubber, 

Plantain, 
Nurseries  

Ofurace Grolan Requested by 
operators 

Copper 
oxychloride 

Agrotox Cassava Cyalothrine, 
lambda 

Karate, 
Terminex 

Potato 

Chlorpyrifos Lorsban Plantain, Oil 
Palm, Cassava, 
Rubber, Forest 
Plantations 

Cypermethrine Saat Pop, 
Agroper, 
Cipermetrina 

Rice

Profenofos Curacron Rubber -------------------- -------------------- ------------------- 
Chlorothalonil Bravo Rubber -------------------- -------------------- ------------------- 

12 RUP: Restricted Use Pesticide. 
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4.5.3.2. Basis for selecting the pesticides: 22 CFR 216.3 (b)(1)(i)(b) 

The main reason for selecting these pesticides is that of availability, efficacy and cost.  This is 
typically the case of products such as chlorpyrifos and carbofurán that, although both RUPs, they are 
some of the most effective, and cheapest, insecticides and nematicides, as well as preferred products 
for ant control.

A usually overlooked criterion in the selection of pesticides is that of the formulation. On one hand, 
a simple way to reduce exposure risk to certain pesticides, such as chlorpyrifos, is to switch to 
formulations, like granules or pellets, that are not subjected to dangerous spills and drift. The same 
may be applicable to the reduction of the environmental impact of certain pesticides, such as the 
herbicide picloram, that by using injections to the bushy weeds, as opposed to sprays, there is a 
reduction on the total volume used and on the area impacted.  Care must be exercised, however, 
because a granular or pellet formulation, being more attractive to them, could be more toxic to birds.  
So, the potential health and environmental impact of the various possible formulations from which 
to choose should always be considered, checked and analysed when selecting a pesticide. 

Recommendation No. 10: CAD should implement training and capacity development in SUP 
for the technical staff of the operators including the theme of pesticide selection.  Variables 
such as product toxicity (using the colour-coded labels), potential environmental impact, and 
the formulation are to be used among the criteria for selecting pesticides, additionally to 
efficacy, availability and cost.    

4.5.3.3. Pesticides in the context of integrated pest management programmes: 22 CFR 
216.3 (b)(1)(i)(c) 

“Integrated pest management … is USAID policy because it is the most effective, economical, and 
safest approach to pest control. IPM attempts to control pests in an economically and 
environmentally rational manner; it emphasises non-chemical tactics which cause minimal 
disruption of the ecosystem”13.  Pesticides should be used as the last resource for pest management 
after all other options have proven ineffective.  Genetic (plants tolerance or resistance), biological 
(natural enemies), ethological (naturally occurring chemical disrupters), cultural (production 
practices), and mechanical (physical removal) are all preferred tactics to be used before resorting to 
chemical control (pesticides).   

The general introduction on IPM possibilities for heart of palm crop is shown in Table No.4; the list 
of various possible pest problems of the crop, the management options available, the specific 

13
USAID/AFR Guidance: Preparing PERSUAPs for Pesticide Programmes in Africa.



91

pesticides for the pest and some of the potential problems with the control options discussed. 
Finally, they list some technical support offers at the level of institutions and individuals and sources 
of information such as literature references and web sites. 

Recommendation No.11: No crop should be promoted without first establishing an IPM 
programme. CAD should install at least one crop specific IPM demonstration field in each of 
the intervention areas. To this effect CAD should work with the local UMATAS (Municipal 
Agronomic Technical Assistance Unit) and request the technical support of the institutions 
and individuals listed in the pest management offers.

4.5.3.4. Method of application: 22 CFR 216.3 (b)(1)(i)(d)

Although a few of the farmers may have access to stationary-pump spraying systems, somehow 
common in illicit crop growing areas, most of the pesticide application will happen through back 
pack sprayers.  A common situation with these sprayers is that (a) they are not properly maintained 
and so they often leak with significant increases in the exposure of the applicator to pesticides, 
and/or (b) they are not properly set for the job with nozzles that are not the most appropriate for the 
particular type of pesticides (insecticides-fungicides or herbicides) being sprayed.  Pesticide mixing 
is also an issue since often farmers do not follow all the precautionary measures and the 
concentrated, undiluted, pesticide increases the risk of the exposure.  Commonly, in some rural 
areas, women and children may dangerously participate or stay close to the mixing, spraying and 
cleaning of the pesticide spray equipment.   Finally, cleaning and disposing of pesticide excesses 
and of the product container needs to follow strict norms in order to minimise human and 
environmental risks.  

Recommendation No.12: CAD SUP programme must include support for three essential 
components: (a) a comprehensive training programme on “best practices” in SUP; (b) locally, 
climatically and technologically appropriate14 protective clothing and equipment (gloves, 
masks, boots, etc.); and (c) maintenance and repair of spray equipment.  

4.5.3.5. Possible toxicological hazards to humans or to the environment: 22 CFR 216.3 
(b)(1)(i)(e)

A pesticide risk analysis was done on the close to 15 products that passed the first screening test (see 
Table No 21.). This analysis included a look at acute and chronic toxicity of the selected pesticides 
to humans, its eco-toxicity and potential for water contamination.  As a result, recommendations 
were drawn as to the general and specific mitigation activities to be conducted in order to prevent 
and/or reduce the potential health and/or environmental impact of the various pesticides of the 
programme. These mitigation activities are all encompassed within the comprehensive risk 
mitigation-SUP and IPM programmes.   

14
This means adequate for the local climate (temperature and humidity) and possibly adapted from local materials (plastic bottle masks, 

plastic bags-gloves, etc.) instead of imported clothing materials.
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Recommendation No. 13: CAD should socialise and share with project operators the results of 
the risk analysis of the pesticides and assure the full implementation of the mitigation 
measures recommended. 

4.5.3.6. The effectiveness of the pesticides: 22 CFR 216.3 (b)(1)(i)(f) 

Recommendations for pesticide and other pest management tactics to be used in the various crops 
have been gathered and or double-checked with authoritative agricultural R&D institutions of 
Colombia.  Additionally, literary references and relevant web sites were consulted. It is to point out 
that, in Colombia, CAD has an abundance of institutions that can provide technical information and 
support, as well as training in pest and pesticide management.    

4.5.3.7. Compatibility of pesticides with target and non-target organisms: 22 CFR 216.3 
(b)(1)(i)(g)

The pesticide risk analysis mentioned above, and described in this section, discuses the main risks 
the pesticides pose to non-target organisms in the environment, as well as some potential impact on 
target organisms, such as the likelihood of encouraging the development of pest resistance.  Also 
mentioned in the table are some of the main direct mitigation measures to prevent and reduce the 
potential impact of the various pesticides to non-target organisms.  The more general approaches to 
prevent and mitigate the health and environmental impacts of pest management activities, discussed 
elsewhere in this PERSUAP, are SUP and IPM.

4.5.3.8. Conditions under which the pesticide will be used: 22 CFR 216.3 (b)(1)(i)(h) 

The majority of the Colombian territory is formed by plains located below 500 meters above sea 
level (masl).  The country could be roughly divided into six great geographical regions.  The 
Andean one, including three Andean mountain ranges and the “inter-Andean” valleys; two coastal 
regions, the Caribbean and the Pacific ones; the plains of Antoquia region; the Amazonian forests; 
and finally, an insular region. 

The CAD project is being implemented in Southern Colombia, in the Departments of Putumayo, 
Huila, Cauca, Nariño, Caquetá, and in the North East Department of Norte de Santander.  The 
commonality of all these territories is that they are all used for illicit crops, coca and poppy, 
cultivation.

Colombia’s climate is tropical with patterns strongly influenced by the Andes. They are normally 
classified as: (a) hot for ca. 84% of the territory, reaching up to 1000 masl and with an average 
temperature of 24 º C; (b) temperate, at altitudes between 1000 and 2000 masl, with an average 
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temperature of 17.5 º C; and (c) cold, with average temperature of 12 º C, and at altitudes of 2000-
3000 masl.

Ecologically, Putumayo, Caquetá, Norte de Santander, and Huila have a predominant pre-
mountainous humid forest (Bh-pm) with close to 1000-2000 mm/yr, 18-24˚C, to low mountainous 
forest (Bh-mb) 2000-2500 masl 12-18˚C.  So these departments are in the hot climate area.  Cauca, 
Nariño and Tolima have predominance of pre-mountainous to mountainous forests with a much 
more variable level of humidity and their climate is temperate to cold.  

4.5.3.9. Availability and effectiveness of other pesticides and of non-chemical Controls: 
22 CFR 216.3 (b)(1)(i)(i) 

The use of pesticides in CAD projects will be inserted into comprehensive IPM programmes.  The 
“Decision Making Tree for IPM & a Guideline for SUP”, discussed above, should help in making 
decisions if and when to resort to pesticides.  But the matrices shown in this section present other 
available pesticide options and other pest management tactics for the crop and pest in question.  
There are, however, some problems with certain recalcitrant pests, such as ants, that are ubiquitous 
and pose a serious threat to certain crops, such as young trees, rubber, oil palm and heart of palm.  
Ants are not easy to control, and tend to draw to some of the most toxic chemicals, such as 
carbofuran and chlorpyrifos.  Non chemical options are being suggested and proposed in the pest 
and pest management matrices for some of the crops.   

4.5.3.10. The ability and capacity of Colombia to regulate and control pesticide use: 22 
CFR 216.3 (b)(1)(i)(j) 

As stated above, Colombia is one of the most advanced countries in Latin America with respect to 
pesticide registration, regulation, and control. Colombia has very modern registration procedures, 
applies international standards and codes for pesticide labelling and has a system to follow up and 
control pesticide manufacturers and distributors that is only limited by the insecurity situation that 
the country has been living in for the past 25 years. The Instituto Colombiano Agropecuario, ICA, in 
charge of pesticide regulation, has taken more than 30 actions to ban hazardous pesticides or groups 
of pesticides, among which DDT, methyl bromide, canfechlor, captafol, all organochlorides, and 
toxaphene.  Moreover, ICA requires that all Class IA and IB pesticides sold in the country have a 
back up ‘prescription’ written by a professional agronomist. Undoubtedly, the widespread insecurity 
in the majority of the rural territory of the country, and more specifically in the areas where CAD is 
active, limits the enforcing capacity of the CoG institutions. Although, the degree and effectiveness 
of controls in these areas is somehow limited and less than desirable, during the preparation of this 
PERSUAP we had first hand evidence of on going inspections to pesticide dealers in the Department 
of Putumayo, one of the most affected by the conflict.  

Colombia pesticide regulation fits within its larger environmental framework, as per law 99 of 1993, 
“Fundamentals of the Colombian Environmental Policy”.  This law created the Ministry of 
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Environment and the National Environmental System and established the “Environmental Licences” 
which were further regulated by decrees 1728 of 2002 and 1180 of 2003.

The modernisation of Colombia legislation related to pesticides begins with a major law, No.09, 
approved by the National Congress in January 1979, regulating “hazardous substances, pesticides, 
and pyrotechnic articles”.  This is followed by decree No.1843, from 1991, that further “regulates 
the use and management of pesticides”.  This decree defined and clarified terms and elements for the 
registration of pesticides, such as “efficacy”, “contamination”, “fumigation”, “residue limits”, “risk” 
and “toxicity”, and officially adopted the four-classes WHO hazard classification of pesticides15.
The same decree further regulated the manufacture and distribution of pesticides in the country.

More recently, Colombia has fully adopted the regional norms that derive from the actions taken by 
the ‘Andean Community”(Comunidad Andina, CAN), to which Colombia is a signatory.  The CAN, 
a result of the integration of Bolivia, Colombia, Ecuador, Peru and Venezuela, began activities in 
1997 and in 1998, it passed the ‘Andean Norm for the Registration and Control of Chemical 
Pesticides for Agricultural Use” (Decision 436).  In it, the five Andean countries committed 
themselves to a normative towards a common system for registration, control and use of pesticides.  
CAN decision No.436 established, among other things, (a) the requirements for pesticide 
registration; (b) norms for labelling and packaging; (c) maximum residue tolerances; and (d) norms 
for product efficacy research.  Later, by resolution 532, of August 2001, CAN adopted the 
‘Technical Manual for the Registration and Control of Chemical Pesticides for Agricultural Use”, 
which was fully developed and published in June 2002, in Resolution 630.  This very 
comprehensive manual, includes detailed instructions to register chemical pesticides, with all the 
information requirements on the technical as well as the formulated material, as they relate to 
efficacy, human and eco-toxicology, residues, labelling, packaging, risks and the environmental 
management plan.  Finally, ICA, as the CoG institution mandated with the registration and control 
of pesticides, fully norms the application of the CAN decrees internally to Colombia, in its 
resolution No.00770 of March 2003. 

Given this comprehensive and detailed pesticide regulation framework, again, the capacity of 
Colombia to regulate and control pesticides is only restricted by the general situation of the country, 
with somewhat weak institutional presence in certain isolated areas.  This scenario, however, does 
not preclude, as we reported above, that ICA authorities are still enforcing some of the pesticide 
rules and regulations.

15
The WHO classification: IA (extremely hazardous), IB (highly hazardous), II (moderately hazardous), III (slightly hazardous), and ‘U’ 

(improbable of presenting an acute risk in normal use). The LD50 used for chronic toxicity is either oral (O) o dermal (D). Colombia uses 
the same classification but classes are numbered I-IV.  
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4.5.3.11. Provisions for Training in SUP and IPM: 22 CFR 216.3 (b)(1)(i)(k) 

The CAD supported SUP training programme should focus on risk reduction rather than on safe use 
of pesticides. In other words, instead of sending the message that pesticides could be used safely, the 
main goal of the training programme should be to reduce the risk of farmers and their families by 
the careful analysis, and management, of the variables that affect the components of risk: 

This means that the “safer use”, through risk reduction, begins before the “use” of the product, 
during its selection and preparation, and continues well after its use, in the field where the product is 
applied16.

The SUP training could be sub-contracted from Bayer CropScience or from Servicio Nacional de 
Aprendizaje-Asociación Nacional de Industriales (SENA-ANDI).  The former, a chemical company, 
runs a programme called “Agrovida” that focuses on SUP for farmers or farmers families.  Since 
women and children are in the higher vulnerability group, and women are often involved in the 
storage of pesticides as well as in cleaning farmer’s clothes, they are an audience of extreme 
importance to be reached with messages of risk reduction.  The second is a joint programme 
between a GoC agency, SENA, and the association of industry and it offers two options, a two-day 
user targeted training course and a 5-day training-of-trainers event. CAD should consider training a 
few ‘trainers’, from the operators’ staff, in each one of the regions where it operates.    

The contents of the training programme may need to be adjusted as per the various audiences but 
should include the themes listed in the training program attached, such as risk management, 
toxicology, labels, transporting, storage, mixing, spraying, cleaning, discarding, container 
management, applicators protection, etc.   

Recommendation No.14: Training on SUP should (a) focus on risk reduction; (b) reach the 
various important audiences: pesticide dealers, farmers, farmer families (women and 
children), staff of CAD project operators (trainers); (c) use the already available training 
offers in Colombia, such as the ‘Agrovida’ programme, by Bayer CropScience, for farmers 
and their families (women and children), and/or that of SENA-ANDI joint training 
programme for farmers and trainers.

As stated previously, in order not to transmit the false idea that pesticides, used safely, could be the 
sole solution to pest problems, SUP should not be promoted in isolation but rather in the context of a 
larger, more comprehensive approach to pest management, that of Integrated Pest Management, or 
IPM.  Moreover, training in ecological and organic agricultural concepts and practices may always 

16
For more details see in section 5.3 the Power Point presentation “A Practical Guide: Reducing Pesticide Risk”, in Spanish. 



96

help CAD project operators to better understand, and even search for and experiment with, non-
chemical options for pest control   

Recommendation No.15: CAD should promote a holistic agro-ecological approach, not only to 
pest management but also to crop production.  Training, as well as technical support, offers in 
topics such as IPM, organic or ecological agriculture, are available in Colombia from various 
institutions. A list of the possible technical partners that CAD could resort to in the search for 
technical support follows.  

Possible technical agreements for CAD 

Institution Crop Theme 
CIAT Cassava, dry-beans, 

vanilla
Pest & crop management 

Fedecacao Cacao Pest & crop management 
Cenicaña Sugar-cane Pest & crop management 
Cenipalma Palm oil, heart of palm Pest & crop management 
Centro de Excelencia 
en Fitoprotección 
(CEF)

Tree tomato, lulo, 
maracuja, tomatoes, 
Amazonian fruits 

Quarantine, pest management, pest 
risk analyses 

Corpoica Various IPM in general; training 
CONIF Forest plantations, 

nurseries
Pest & crop management 

IICA Various Ecological agriculture 
IPGRI Various Quarantine & plant introductions 
ICA Various Pesticides: registration & control; 

training
SENA Various IPM & organic agriculture; SUP; 

training
ANDI Various SUP training 
Bayer CropScience Various SUP training: Agrovida 
SGS / BioTrópico Various Certifications 

4.5.3.12. Monitoring effectiveness and use of the pesticides: 22 CFR 216.3 (b)(1)(i)( l) 

CAD is working with farmers associations and enterprises that have a relatively good level of 
organisation. Most have very well trained field technicians that are regularly monitoring the pest 
management problems and the effectiveness of pest management methods being used.  Open and 
regular reporting lines exist within CAD project operators and Chemonics to communicate issues 
such as new pests appearances as well as failures of the standard methods being used. Moreover, the 
Natural Resources and Environment group of Chemonics has the capacity for, and it is taking a lead 
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role in, monitoring the most significant environment related variables of the project, including the 
effectiveness of pesticides.

4.5.4. Environmental Compliance  

4.5.4.1. Monitoring 

A set of indicators for compliance with the recommendations of this PERSUAP, grouped by major 
themes is being proposed and presented in the table below. 

Monitoring Plan for PERSUAP Recommendations 
Monitoring Theme Recommen

dation 
Indicator/s Special 

Requirements 
Sustainable 
alternative 
development 

1 i Poly-cropping promoted & adopted by farmers 
i System approach to alternative development in 

place, promoted & being implemented  

Re-asses promotion 
of crops versus 
systems 

Phytosanitary 
system for 
movement of plant 
materials 

2 i ICA certification in place for internal movement of 
plant materials 
i Quarantine in place for foreign materials 

Establish links with 
ICA

Safer Use of 
Pesticides: hazard 
awareness, 
pesticide phase out, 
pesticide screening, 
training 
programme, 
equipment support, 
risk analysis 

3, 4, 5, 8, 9, 
10, 12, 13 

i Operators aware of colour band meaning in 
products & using info for selecting pesticides 
i Operators pesticide request list regularly checked 

by CAD-NRE17 team 
i Trend for decreased ‘red & yellow’ band 

pesticides request lists 
i No  monocrotofos & paraquat by Dec ’03 
i No methomyl & others by Aug 04 
i No chlorpyrifos, carbofuran & others by Aug 05  
i SUP KAP changed 
i Parts & repairs offered for spray equipment  

Training
programmes 
contracted & 
courses offered. 
Financial resources 
from CAD 
allocated for 
training & 
equipment 

Integrated Pest 
Management:
training (IPM, 
Eco), bio-
pesticides, field 
demos 

6, 7, 11, 14 i Ecological agriculture & IPM training contracted, 
offered, finished & KAP18 monitored 
i IPM demo fields installed & monitored for all 

crops
i Operators aware of & using bio-pesticides 
i Operators using a wide range of pest management 

practices (more than 3 per pest) 

Training
programmes 
contracted & 
courses offered. 
Financial resources 
allocated for IPM 
demos 

Sustainability of 
Environmental
Compliance  

16 i Market-led environmental compliance through: 
organic agriculture, EurepGap, Illicit-to-Licit or other 
type of certification in place, or 
i A third party system installed for auditing 

environmental compliance   

Contacts made, bids 
open, resources 
allocated to initiate 
/ catalyse both 
processes  

17 Natural Resources and the Environment  
18 KAP: Knowledge, Attitude and Practices.
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4.5.4.2. Long term sustainability
Environmental compliance with Regulation 216, vis-à-vis pesticide issues could be assured through 
the auditing role of Chemonics NRE group.  This group could possibly check the pesticide lists that 
CAD project operators regularly submit to Chemonics for approval and screen the pesticides 
appropriately.  It may also field check project operators to inspect pesticide storage buildings, follow 
up some field operations and check on pesticide selection, mixing and use. [This has already been 
proposed in Recommendation No.8]. However, since this monitoring is based mainly on a ‘policing’ 
approach to compliance, its sustainability is somewhat questionable.  Although, an important 
‘educational’ component, on SU and IPM, has been included in this PERSUAP, farmers may 
‘comply’ with environmental regulations only and as long as the policing pressure is maintained.  
And this will only happen as long as USAID and Chemonics continue with the funding and 
implementation of CAD.  But it may end right after that …   

A fundamentally similar approach, but one that promotes a more direct participation, and so 
appropriation of environmental compliance issues, by the Colombian civic society, is that of 
allocating the ‘policing’ role to a ‘third party’ local NGO, or consultant.  The profile of this auditor 
may be similar to the NGOs or consultants that Chemonics NRE group has already contracted to do 
the environmental studies of CAD productive activities.  The local, Colombian, NGOs and 
consultant companies visited have demonstrated the capacity and the interest to undertake such 
work.  Based on the table above, and on the 16 recommendations of this PERSUAP, CAD could 
develop a more detailed monitoring plan, agreed to among USAID, Chemonics, and the CAD 
operators, and assign a third party agency its verification following a system of open bids, as it is 
normally done in CAD.  

A more sustainable path to environmental compliance may be that of a ‘market-led’ mechanism. If 
the market rewards an environmentally sound, clean, ecological or whatever the label is, produce 
then farmers will have to comply with certain production norms in order to be able to access and 
receive that reward.  Third party certification is the key to this and not necessarily has to take the 
form of purely ‘organic’ production.  Some of the Colombian certifying agencies contacted, such as 
Biotrópico, are working on organic produce certification, with the support of IFOAM, but also 
certify other producers. Among the latter are the coffee growers associated in COSURCA, exporting 
‘fair trade’ coffee to the US market, in a project funded by USAID and UNDP.  Other enterprises, 
such as the Swiss SGS, are certifying aromatic plant producers for EurepGap norms as well as 
Colombian flower exporters.  Finally, the fruit growers association ASPROME, based in Cali, is 
exporting ‘organic marmalades’ to Europe, certified by Naturland-IFOAM, from fruits produced in 
a project funded by GTZ, the German Government and the European Community. The certification 
system is so simple as to work out a detail set of agreed rules, and corresponding indicators to track 
them, between producers, donors, project implementers and the certifying agency.  The rules could 
easily be those established as environmental compliance requirements in Regulation 216, tracked by 
indicators such as pesticides registered with Colombia-ICA and US-EPA, no RUP pesticides, no 
class IA and IB products, etc.  Again, the table and the 16 recommendations could be used as the 
basis for a framework for certification of USAID environmental compliance.  
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Recommendation No.16: CAD is encouraged to seek a sustainable mechanism for pesticide 
environmental compliance. This could take the form of (a) a third party independent auditor 
of the use and management of pests and pesticides by project operators; and/or (b) a market 
lead environmental (vis-à-vis pesticides) compliance mechanism through a third party, 
independent, certification agency that assures ‘organic’, ‘EurepGap’, ‘low-intensity pesticide 
usage’, ‘IPM-based’, or Regulation 216-based … agricultural production. 

4.5.4.3. Training and Best Agricultural Practices Plan (BPA).Pursuant to 
Recommendations in the Pesticide Evaluation Report and Safe Use Action Plan 
PERSUAP19

Insect pests20 are one of the principal problems affecting agricultural production and crops, 
decreasing productivity and/or product quality, resulting in important economic losses. Moreover, 
improper management and abuse of pesticides utilized in plague control may also lead to severe 
economic losses and negative environmental impacts (air pollution, contamination of soil and water 
resources) as well as loss of biodiversity and other negative effects. The combination of the negative 
factors mentioned above also cause the worst of all affectations i.e., the health of agricultural 
workers, their families and even, the health of consumers of agricultural products, is threatened. 

CAD complies fully with USAID’s provisions, the grantee agency, established in USAID’s 
regulation 216. CAD has already carried out detailed environmental assessments of productive 
agricultural and transformation activities that are being or will be supported by the project. Such 
studies are known as Environmental Assessments (EA) and include, normally, an environmental 
diagnosis of the project site, a study of potential impacts caused by project activities and an 
environmental management plan that proposes prevention and mitigation measures of possible 
environmental impacts caused by development activities. 

Specifically, CAD just completed phase 1 of a detailed study no pesticides currently used in more 
than 20 productive projects, including alternative methods to replace the use of pesticides available 
in Colombia for agricultural plague management. CAD is presently implementing phase 2 of this 
study covering almost 40 additional crops. This study, called “Pesticide Evaluation Report and Safer 
Use Action Plan”, or PERSUAP, follows closely the requirements stated in Regulation 216 of the 
United States Government applicable to each type of pesticide that may or will be used in CAD 
projects, planned or recommended, for crop plague management, as called for in 12 sections of 
Regulation 216, including: 

1. Status of registration of pesticides in Colombia and with USEPA; 

19 Draft No. 3, 29 October 2003 
20 The term Plague utilized through this document refers to its broad generic meaning, including insects, other 
arthropods and invertebrates, several pathogens, weeds and vertebrates.  
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2. Basis for selection of pesticides for any particular application; why was such pesticide selected? 
3. To which extent is pesticides part of Integral Plague Management systems? 
4. Methods of application, including availability and use of appropriate equipment for application of 

pesticides and protective measures;  
5. Acute long-range risks to humans and the environment, associated to proposed use of pesticides 

and available measures to reduce dangers thereof; 
6. Efficacy of selected pesticides to meet expected results; 
7. Compatibility of pesticides with natural ecosystems within their main objectives or other project 

objectives proposed; 
8. Conditions under which pesticides will be used, including weather, flora, wildlife, geography, 

hydrology and soils; 
9. Availability and effectiveness of other pesticides and/or non-chemical methods to control target 

plague(s);
10. Capability of operators and project implementers throughout Colombia to regulate or controlling 

distribution, storage, use and final disposal of pesticides; 
11. Provisions for training of pesticide users and operators; 
12. Provisions for effective monitoring, use and efficacy of pesticides. 

The study mentioned above includes a list of (a) banned pesticides, prohibited in Colombia and in 
The United States (the donor country) or in both countries; (b) products not approved, or restricted 
in The United States, or products potentially harmful to human health or the environment in 
Colombia. A process of substitution of these products within a 0.5 – 1 year timeframe has been 
established; and (c) approved products that may be utilized in CAD projects. Beyond the strict 
control measures exerted by CAD on the use of pesticides in CAD projects, there is a commitment 
to promote the Best Agricultural Practice (BPA) production activities, including Integrated Plague 
Management (MIP) and Safe Use of Chemical Pesticides (USP), to contribute to sustainable 
alternative development. With this in mind, CAD developed a far-reaching training plan in support 
of BPA, MIP and USP. 

Objectives

The Training Plan follows-up the application of PERSUAP recommendations. Its general objective 
is to develop technical capacity within CAD project operators, at the technical and production 
levels, to implement clean environmental production systems contributing to minimize 
hazardous risks on producers and consumers health. This plan was developed to assure that 
CAD not only complies with PERSUAP recommendations, but also will meet program indicators 
and goals listed in the Monitoring Plan, in regards to use of pesticides and agricultural plague 
management activities carried out by project operators.
Specifically, the Training Plan aims to develop particular and broad technical skills in (a) safer use 
of pesticides in agriculture, such as apropriate approaches: ecological, economical and social; (b) 
integrated management of agricultural pests, applying appropriate technological, economic and 
social systems approach; (c) ecological or organic agricultural production, if such approach is 
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economically feasible within a production methodology context applicable to protection of the 
environment and human health. The proposal aims towards offering general training and specific 
training to technicians to strengthen their capability, thus enabling technicians to offer productive 
options to participant farmers, including social, economical and environmentally acceptable 
elements.  
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Table No. 18
Pests in Heart of Palm Farming (Bactris gasipaes) abd Management Guide 

General Comments:  Many phytosanitary problems found in Heart of Palm (Sp. Chontaduro, Heart of Palm) farming are similar to problems 
affecting other palm varieties. Please review Cenipalma Oil Palm summary table containing complete information on the subject. 

Pest(s)) Control Methods Pesticidesi Problems 
Arthropods:

Microbiologic: Beauveria bassiana, Metarhizium sp.
Ethological: use tramps 
systematically to capture adult 
individuals using pheromones and 
fermented plants to attract insects. 

Sprout worm, etc. 
(Rhynchophorus 
palmarum)

Cultural: opportune inspection of 
plants to spot disease, eradication of 
sick palms. 
Adequate management of chopped 
crop residues, cutting portions of 
sick trunks and sealing wounds.  

 Most damages are related to 
nematodee transmission 
Rhadinaphelenchus cocophilus,
nematodes cause red ring.

Ethological: use of pheromones to 
attack insects 
Biological: entomopathogens, 
parasitoids, predators 
Cultural: fertilization, drainage, 
cutting of sprouts. 

Picudo, biter (Geraeus
sp.) 

Chemical:

Metarhizium sp., Beauveria 
bassiana
Monocrotofós, metomil, 
carbaril

Affectation of chontaduro fruit 

Cultural: Adequate management of 
chopped crop residues, cutting of 
portions of sick trunks and sealing 
wounds. 

Methamacius hemipterus 

Microbiological: Beauveria bassiana, Metarhizium sp.
Cultural: weed removal and cleaning 
nurseries. 

Foliage eaters 

Microbiological: Verticillum sp.
Diseases: 
Fusarium sp. Cultural: Select seed, avoid excess of 

humidity, adequate storage. 
Chemical: protector Thiabendazole  

i Pesticidas in this Table are not necessarily recommended for CAD projects. Check information in pesticide Tables. 
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Pest(s) Control Methods Pesticides Problems 
Cultural: Select healthy plant 
material. Use adequate distance 
between plants. Fertilize. Cut off old 
leaves.

Colletotricum sp. Black 
leave stain) 

Chemical: Bordelés mixture, benomyl, 
mancozeb

Cultural: Management of humidity in 
nurseries, adequate selection of 
substrate, adequate shading. 

Phytophthora palmarum 

Microbiologic Trichoderma sp.  
Natural: Predatory Insects, spiders, 
and ants (Crematogaster). Fungi 
Beauveria, Paecilomices and
Sporotrix insectorum.

 Main damages are caused by 
Péstalopta, Pestalotiopsis and other 
fungi causing ‘Pestalopsis.

Biological-cultural: redistribution of 
Crematogaster colonies. 

Cultural: plant ‘bajagua’ trees 
(Cassia reticulata) to control ants. 
Weekly fertilization and pruning 
recommended to control disease. 
Chemical:Use radicular injection or 
adsorption. 

Monocrotofós, bordelés broth Monocrotofós is a PUR. 
Seerecommendations 

Lace chinche (Leptopharsa 
gibbicarina) 

Microbiological: use 
entomopathogen fungi 

Paecilomices liacinus

Ethological: use tramps 
systematically to capture adult 
individuals, using pheromones and 
fermented plants to attract insects. 

Sprout worm, etc. 
(Rhynchophorus 
palmarum)

Cultural: opportune inspection of 
plants to spot disease, eradication of 
sick palms. 

 Most damages are related to 
nematode transmission 
Rhadinaphelenchus cocophilus,
nematodes cause red ring. This is an 
important plague affecting harvesting 
of chontaduro, the heart of palm 
fruit. 
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Technical assistance sources, training and contacts:
1. Hugo Calvache Guerrero, Coordinator, Phytoprotection Area, Oil Palm Research Center, Cenipalma, Bogotá 

hugo.calvache@cenipalma.org . Ceniplama offers training for technicians and “plaguero” or plague field controllers 
responsible for identification of disease focal points. This offer is available for all parties. CAD should send 

participants to these events..
2. Jairo A. Osorio, Head Researcher and MIP Coordinator, Coorporación Colombiana de Investigación Agropecuaria 

(Corpoica), Tibaitatá, Josorio@corpoica.org.co.
3. Leonor Romero, Palm Information Center, Fedepalma, Carrera 10A, No.71-98, Bogotá. 
Principal Bibliographic References: 
1. Moreno B., H.  1998.  Frequent Pests in Chontaduro.  Pages 40-52: Plant Protection Bulletin No.3. CONIF. 
2.  SIESA.  S/f.  Database in central computer at Chemonics, Bogotá. 
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Table No. 19 
Basis for the selection of Heart of Palm Pesticides 

[Addresses Reg. 216 point (b)] 
Pesticide Uses 
Technical Name or 
Active Ingredient 

Trade or 
Commercial Name 
in Colombia 

Crop Pest
Basis for Selection 

Beauveria bassiana Conidia, Nativo, 
Brocavec, Cebio-
pest, Brocaril, 
Agronova, Bio-
expert, Botani-gard,  
Mycotrol 

Plantain 

Oil palm 

Heart of palm 

Metamasius 
hemipterus,
Brassolis sophorae 
Rinchoforus 
palmarum, 
Methamacius
hemipterus

Effectiveness; No 
health & 
environmental 
impacts 

Benomyl Benlate, Benomil, 
Benoagro 

Rubber 
Cassava

Plantain 

Heart of palm 
Nurseries 

Microcyclus ulei,
Phyllachora,
Sphaceloma
manihoticola, 
Mycosphaerella 
fijiensis & M.
musicola 
Ralstonia 
solanacearum
Damping off 

Cost. Availability. 
Effectiveness. Wide 
spectrum of 
pathogens 
controlled. 

Captan Captan, Merpan, 
Orthocide 

Heart of Palm 
Cassava
Nurseries 
Potato 

Various diseases 
Xanthomonas 
Damping off 
Phythophthora 

Cost. Availability. 
Effectiveness. Wide 
spectrum of 
pathogens 
controlled. 

Carboxin Vitavax Heart of palms / 
Seed treatment 

Seedling diseases Cost. Availability. 
Effectiveness. 

Copper sulphate + 
cal (Bordeaux 
mixture) 

Bordeaux mix Heart of palm, oil 
palm 
Vanilla 

Nurseries 

Pestalopsis sp.
Colletotricum sp. 
Fusarium oxysporum 
& Phytophthora sp. 
Damping off 

Effectiveness. 
Limited health & 
environmental 
impacts. Easiness to 
prepare. 

Gliphosate Roundup Cacao 

Oil palm, 
Heart of palm, 
Rubber, Plantain, 
Forestry plantations 

Cacao plants 
affected by Rose-
llinia pepo
Weeds in general 

Effectiveness. 
Reduced health & 
environmental 
impacts. Cost. 
Availability.  
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Pesticide
Uses

Technical Name or 
Active Ingredient 

Trade or 
Commercial Name 
in Colombia 

Crop Pest

Basis for Selection 

Mancozeb Manzate, Curzate, 
Dithane

Plantain 

Oil palm 
Rubber 
Heart of palm 

Ralstonia 
solanacearum 
(Moko or 
maduraviche) 
Stem rottening 
Round spot 
Southamerican 
disease(Microcyclus 
ulei)

Cost. Availability. 
Effectiveness. 

Paecilomices
liacinus 

Biostat Heart of palm Sting bug 
(Leptopharsa 
gibbicarina) 

Effectiveness. No 
health & 
environmental 
impacts 

Trichoderma Tricobac,  Mycobac, 
Tricodex, Tricho 

Heart of palm 
Oil Palm 

Phythophtora 
palmarum 

Effectiveness. No 
health & 
environmental 
impacts 

Verticilium lecanii Vertisol Heart of palm Defoliants Effectiveness. No 
health & 
environmental 
impacts 
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Table No. 20 
Heart of Palm Pesticidesi

Registration, Problem Analysis & Preliminary Decision [Reg. 216 point (a)] 
Pesticide

Technical Nameii Trade Nameiii Type & Tox 
Classiv

Crop/s Pest / s 
Type of Problem, 

if any 
Recommenda-

tions & 
alternative/s 

Beauveria

bassiana 

Conidia, Nativo, 
Brocavec, Cebio-pest, 
Brocaril, Agronova, Bio-
expert, Botani-gard,  
Mycotrol 

Microbial
insecticide: ento-
mopathogen 
fungi.  WHO TC: 
not available. 
Colombia TC: III. 

Plantain 

Oil palm 

Heart of 
palm 

Metamasius 
hemipterus,
Brassolis 
sophorae 
Rinchoforus 
palmarum, 
Methamacius
hemipterus

Approved. 

Benomyl Benlate, Benomil, 
Benoagro 

Fungicide.WHO 
TC: U; Colombia 
TC III. 

Rubber 
Cassava

Plantain 

Nurseries 
Heart of 
palm 

Microcyclus ulei,
Phyllachora,
Sphaceloma
manihoticola, 
Mycosphaerella 
fijiensis & M.
musicola 
Ralstonia 
solanacearum
Damping off 
Colletotrichum
spp.

In the ‘Bad Actor’ 
list of PAN for  
possible 
carcinogenic & 
reproductive 
toxin. 

Approved. 

Captan Captan, Merpan, 
Orthocide 

Fungicide. WHO 
TC: U; Colombia 
TC: II 

Heart of 
Palm 
Cassava
Nurseries 
Potato 

Various diseases 

Xanthomonas 
Damping off 
Phythophthora 

In ‘Bad Actor’ list 
of PAN for 
possible 
carcinogenic & 
acute toxicity

Approved.

i Includes the pesticides being mentioned for the heart  of palm crop in question, requested by CAD Project operators and/or recommended as part 
of pest management programmes for these crops. 
ii Generic name or active ingredient. 
iii Name under which is sold in Colombia. 
iv Type of action: fungicide, insecticide, herbicide, etc. As per WHO classification: IA (extremely hazardous), IB (highly hazardous), II (moderately 
hazardous), III (slightly hazardous), and U (improbable of presenting ana cute risk in normal use). The LD50 used for chronic toxicity is either oral 
(O) o dermal (D). WHO TC is that of the active ingredient. Colombia TC is that of the formulated product available in the country.
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Pesticide
Technical Name Trade Name Type & Tox 

Class

Crop/s Pest / s Type of Problem, 
if any 

Recommenda-
tions & 

alternative/s 
Carboxin Vitavax Fungicide. WHO 

TC U; Colombia 
TC III 

Heart of 
palms / 
Seed
treatment 

Seedling diseases In ‘Bad Actor’ list 
of PAN for possi-
ble reproductive 
toxin. In IRED-04 
list.

Approved.
But pending re-
registration with 
USEPA in 2004.

Copper sulphate 
+ cal [Cobre, 
sulfato de + Cal 
(carbonato de 
calcio)]  

Bordeaux mix Cu sulphate: 
fungicide, 
algaecide,
moluscicide. 
WHO TC II.  

Heart of 
palm, oil 
palm 
Vanilla 

Nurseries 

Pestalopsis sp.
Colletotricum sp. 
Fusarium 
oxysporum & 
Phytophthora sp. 
Damping off 

Bordeaux mix is 
not registered with 
USEPA but Cu 
sulphate & Ca 
carbonate yes, 
each separately.   

Approved. 

Gliphosate 
(glifosato) 

Roundup Herbicide. WHO 
TC U; Colombia 
TC III ó IV 

Cacao

Oil palm, 
Heart of 
palm, Ru-
bber, Plan-
tain, Fores-
try planta-
tions 

Cacao plants 
affected by Rose-
llinia pepo
Weeds in general 

Approved. 

Mancozeb Manzate, Curzate, 
Dithane

Fungicide. WHO 
TC U; Colombia 
TC III  

Plantain 

Oil palm & 
heart of 
palm 
Rubber 
Forestry
Potatoe 

Ralstonia 
solanacearum 
(Moko or 
maduraviche) 
Pudrición cogollo 
Mancha aerolada 
Mal suramericano
(Microcyclus ulei) 
Oak rust. 
Phythophtora 

In RED-04 list. 
In ‘Bad Actor” lis 
of PAN for 
possible carcino-
genic & repro-
ductiv e toxin. 

Approved. But
pending re-
registration with 
USEPA in 2004.
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Pesticide 
Technical Name Trade Name Type & Tox 

Class
Crop/s Pest / s 

Type of 
Problem, if 

any

Recommenda-
tions & 

alternative/s
Metarhizium sp. Destruxin, Detruxin  Micro-biological 

insecticide: 
entomopathogen 
fungi. TC not 
available.

Heart of 
palm 

Rinchoforus 
palmarum, 
Methamacius
hemipterus

Registered with 
USEPA M.
anisopliae, var, 
Anisopliae, strain 
ESF1.

Approved. 

Monocrotophos 
(Monocrotofós) 

Azodrín, Elan-cron, 
Fersacrón, Fosacrón, 
Inisán, Monocrón, Mono-
crotofós, Nuva-crón, 
Protofós, Ronecrón, 
Trifo-tóx 

Insecticide, 
Acaricide. WHO 
TC IB; Colombia 
TC I 

Oil palm & 
heart of 
palm  

Leptopharsa 
gibbicarina
(Chinche encaje)  

Presently 
CANCELLED in 
US. It was RUP 
with USEPA. 
In PIC list.In ‘Bad 
Actor” list of PAN 
for choli-nesterase 
inhi-bitor. 
Organophosphate.

Should not be 
used. Phase out 
IMMEDIATELY

Paecilomices 

liacinus

Biostat Microbiological 
insecticide: ento-
mopathogen 
fungi. Colombia 
TC III 

Heart of 
palm 

Chinche de encaje 
(Leptopharsa 
gibbicarina) 

Not registered 
with USEPA.
However, crop & 
pest do not exist 
in the USA. 

Approved.
Microbial product 
with unlikely 
environmental 
impact.  

Paraquat Gramoxone, Agroquat, 
Calli-quat, Paraquat 

Herbicide. WHO 
TC II; Colombia 
TC I 

Cacao,
Plantain, 
Heart of 
plam 

Weeds,
eradication of 
badly diseased 
cacao plants 

RUP with US-
EPA.

Should not be  
used. Phase out 
IMMEDIATELY
. Alternatives: 
gliphosate; 
picloram 101R 

Thiabendazole Mertect Fungicide. WHO 
TC U; Colombia 
TC III ó IV  

Heart of 
palm 

Fusarium sp. In ‘Bad Actor” list 
of PAN for 
carcinogenic 
effects & repro-
ductiv e toxin. It 
was in re-
registration with 
USEPA. 

Approved. 
Re-registration 
approved by 
USEPA in 
October 2002. 
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Pesticide

Technical Name Trade Name Type & Tox 
Class

Crop/s Pest / s Type of Problem, 
if any 

Recommenda-
tions & 

alternative/s 

Thiram (Only in mixes) Fungicide.  Heart of 
palm, seed 
treatment 

Seedling diseases In RED-04 list. In 
‘Bad Actor” lis of 
PAN for 
reproductive 
toxin.  

Approved. But
pending re—
registration with 
USEPA in 2004. 

Trichoderma sp. 

(harzianum y 

lignorum) 

Tricobac,  Mycobac, 
Tricodex, Tricho 

Microbial
fungicide: antago-
nistic fungi. WHO 
TC not available; 
Colombia TC III ó 
IV

Heart of 
palm 
Oil Palm 

Phythophtora 
palmarum 

T. lignorum is not 
registeterd with 
USEPA. 
However, both 
crop & pest do not 
exist in the USA. 
T. harzianum is 
registered with 
USEPA.

Approved.
Microbial product 
with unlikely 
environmental 
impact. Similar 
species registered 

Verticillum

lecanii

Vertisol Microbial insecti-
cide: entomo-
pathogen fungi. 
TC not available. 

Heart of 
palm 

Defoliants Not registered 
with USEPA. 
Both crop & pest 
do not exist in the 
USA. Registered 
in Finland, UK & 
Holland.

Approved.
Microbial product 
with unlikely 
environmental 
impact.  
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Table No. 21 
Heart of Palm Pesticides – Risk Analysis 

Pesticidei
Acute 
Tox 
Classii

Type Chronic Toxicity Eco-toxicity 
Groundwater 
Contamination 
Potential  

Mitigation of risks / 
Comments iii

Beauveria 
bassiana 

WHO: 
not 
availa-
ble. 
Colom-
bia: III 

Micro
-bial 
insecti
-cide:
fungi 

Unlikely to cause any 
effect. No indication of 
carcinogenic, teratogenic, 
reproductive or mutagenic 
effects.

Bio-product with 
unlikely environmental 
impact. 

No evidence for potential 
ground water 
contamination. 

Benomyl WHO: 
U;
Colom-
bia: III  

Fungi
cide

Possible carcino-genic & 
inducer of developmental 
& reproductive toxin 
promoter. Suspected 
endocrine disrupter.  

Moderately toxic to birds 
& highly toxic to fish 

There is insufficient data 
regarding potential 
ground water 
contamination. 

Uses of benomyl should be 
controlled vis-à-vis 
possible environmental 
impacts on non-target spp. 

Captan WHO: 
U
Colombi
a:
II

Fungi
-cide

Possible carcinogenic , 
acute toxicity. Unlikely 
reproductive effects. Non 
mutagenic, non 
teratogenic. 

Non toxic to birds & 
bees.  Very high tocity to 
fish. Moderate toxicity 
to moluscs, insects & 
zooplancton. 

Low persistence in soils 
& water bodies. 
Degrades rapidly in 
neutral water.  

Use with precaution 
protecting humans. 

Carboxin WHO: 
U;
Colom-
bia: III 

Fungi
cide

Posible reproductive toxin 
promoter. No other effects 
have been observed. 

Non toxic to bees & 
birds but highly toxic to 
fish.

No evidence for 
potential ground water 
contamination has been 
found. 

In IRED-04. Revise 
registration status in 2004. 
Care should be taken not to 
expose fish

Copper
sulphate + 
cal
(Bordeaux 
mixture) 

WHO: 
II;
Colom-
bia: not 
availa-
ble 

Fungi
cide

No evidence for chronic 
effects in humans is 
available.

No evidence for adverse 
effects on the 
environment. 

No evidence for 
potential for water 
contamination. 

i Technical name or active ingredient 
ii As per WHO classification: IA (extremely hazardous), IB (highly hazardous), II (moderately hazardous), III (slightly hazardous), and U (unlikely 
to present acute hazard in normal use). The LD50 used for acute toxicity is either oral (O) or dermal (D). Colombia uses the same scale but classes 
numbered I-IV. 
iii General mitigation tactics to (a) reduce human exposure risks: protective clothing (mask, hat, long sleeves short, long pants, boots, gloves or 
plastic bags, washing clothing, no food, no drink, no smoking, no re-entry to firlds, etc. and (b) reduce environmental risks (mix exact amounts, no 
spray close to water bodies, to bee hives, to bird nesting areas, avoid windy days, etc.) are part of more general SUP.
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Pesticide
Acute 
Tox 

Class
Type Chronic Toxicity Eco-toxicity 

Groundwater 
Contamination 

Potential 

Mitigation of risks / 
Comments 

Gliphosate WHO 
U;
Colom-
bia: III- 
IV

Herbi-
cide

No evidence of any 
carcinogenic, teratogenic, 
mutagenic effects. 

Slightly toxic to birds, 
non toxic to fish & bees. 

Unlikely due to soil 
adsorption. 

Mancozeb WHO: 
U;
Colom-
bia: III 

Fungi-
cide

Possible carcinogenic, 
reproductive toxin 
promoter & endocrine 
disrupter 

Moderately to highly 
toxic to fish, slightly 
toxic to birds & not toxic 
to bees 

Not a possibility. In IRED-04. Revise 
registration status in 
2004. Use with care to 
minimise workers 
exposure. 

Metarhizi
um

WHO 
& Co-
lombia: 
not 
availa-
ble 

Micro-
bial 
insecti-
cide:
fungi 

Unlikely to cause any 
effect. No indication of 
carcinogenic, teratogenic, 
reproductive or 
mutagenic effects. 

Bio-product with 
unlikely environmental 
impact. Not toxic to fish, 
birds & other animals. 

No evidence for  
potential ground water 
contamination. 

Paecilomi-
ces
liacinus 

WHO: 
not 
availa-
ble; 
Colom-
bia III. 

Micro-
bial 
insecti-
cide:
fungi 

Unlikely to cause any 
effect. No indication of 
carcinogenic, teratogenic, 
reproductive or 
mutagenic effects. 

Bio-product with 
unlikely environmental 
impact. 

No evidence for  
potential ground water 
contamination. 

Not registered with 
USEPA. However, crop 
& pest do not exist in the 
USA.

Thiabenda
zole 

WHO: 
U;
Colom-
bia: III-
IV

Fungi-
cide.

Possible carcinogenic & 
promoter of reproductive 
toxin. Toxic effects in 
various organs.  

Low toxicity to fish. No 
data on birds. Not toxic 
to bees. Very toxic to 
earthworms.  

Not likely. Probably 
bound to sediment & low 
solubility. 

Re-registration approved 
by USEPA in Oct 02 

Tricho-
derma

WHO: 
not 
availa-
ble; 
Colom-
bia: II-
IV.

Biolo-
gical
anta-
gonist: 
micro-
bial 
fungi-
cide.

Unlikely to cause any 
effect. No indication of 
carcinogenic, teratogenic, 
reproductive or 
mutagenic effects. 

Bio-product with 
unlikely environmental 
impact. 

Unlikely contaminant. Some spp. not yet 
registered with USEPA 
but the genus 
Trichoderma is.
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Pesticide
Acute 
Tox 

Class
Type Chronic Toxicity Eco-toxicity 

Groundwater 
Contamination 

Potential 

Mitigation of risks / 
Comments 

Vertici-
lium
lecanii 

WHO 
&
Colom-
bia: not 
availa-
ble. 

Micro-
bial 
insecti-
cide:
fungi 

Unlikely to cause any 
effect. No indication of 
carcinogenic, teratogenic, 
reproductive or 
mutagenic effects. 

Bio-product with 
unlikely environmental 
impact. 

Unlikely contaminant. Not yet registered with 
USEPA but both crop 
(heart of palm) & pest 
absent from the US 
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Table No. 22 
THE PROHIBITED ONES 

Pesticides PIC, Prohibited, Restricted or Cancelled 
In Colombia and/or in the USAi

Registration status inivPesticideii PIC 
Listiii Colombia United States 

 Aldrin Yes P (1974 in tobacco), C 
(1988) 

No

BHC  P (1974 in tobacco), P (1978 
in coffee), P (1993) 

No

Methyl Bromide  P except for quarantine 
(1996) 

RUP

Canphechlor  P (1978 in coffee), C (1988), 
P (2000) 

No

Captafol Yes P & C (1989) No 
Chlorinated in tobacco  P (1974) No 
Chlordane  P (1974 in tobacco), C 

(1988), P (1993) 
No

Chlordimeform  P (1987), C (1988) No 
DBCP (di-bromo-chloro-
propane) 

 P (1982) No 

DDT  P (1974 in tobacco), P (1978 
en café), P except in health 
(1986), P (1993) 

No

Dicofol  P (1993) Yes 
Dieldrin  P (1974 in tobacco), C 

(1988), P (1993) 
C

Dinoseb  P (1987) C 
Dodecachlor (Mirex)  P (1993) C 
2,4,5-T & 2,4,5-TP  C (1979) C 
Endosulfan  P except for coffee borer 

(1993  & 1997) 
RUP

Endrin  P (1974 in tobaco), P (1985) No 
Ethylene di-bromine 
(EDB)

 P (1985) No 

Fonofos  P (1992) No 
Fosfamin  C (1997) RUP 
Mercury Fungicides   C (1974) No 
Heptachloro  P (1974 in tobacco), C 

(1988) P (1993) 
No

Isazofos  C (1996) No 
Leptofos (Phosvel)  C 1977 No 
Lindane  P (1978 in coffee), C (1993), 

P except in health (1993), P 
(1997) 

RUP

Maneb  C (1989), P (1993)  Yes 
Metamidophos Yes Yes Yes 
Monocrotophos Yes Yes Yes 
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Registration status in Pesticide CIP 
List Colombia United States 

Organochlorines in 
general 

 P (1974 in tobacco), P (1978 
in coffee) 

No

Paraquat  P aerial application (1989) RUP 
Parathion & methyl-
parathion 

Yes R only for cotton & rice 
(1991) 

RUP

Pentachlorophenol (PCP)  P (1993) GUP & RUP (treatment of 
wood) 

Posphamidon Yes No No 
Toxaphene  P (1975 in tobacco), P 

(2000) 
No

Zineb  P (1993) No 

i It is  not an inclusive list for the US or PIC. It is based on Colombian prohibited products. 
ii Technical name. 
iii The list of products for ‘Previous International Consent’, or ‘PIC’ (1998), of the United Nations 
Environment  Programme (UNEP) and the Food and Agriculture Organisation (FAO).  FAO leads in relation 
to pesticides.  Alow importing countries to better know the potentially hazardous products that may be sent. 
iv ‘P’ = ‘Prohibited’ = ‘Banned” = the uses of the product are not permitted in the country, by explicit 
decision of the regulatory agency.  ‘R’ = ‘Restringido’ = ‘Restricted’ =  in the sense of the USEPA, it is a 
pesticide that can only be applied by a certified applicator. ‘C’ = ‘Cancelado’ = ‘Cancelled’ =  registration 
cancelled without a specific prohibition.  No: not registered. 
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SECTION  5 ENVIRONMENTAL CONSEQUENCES 

5.1. Environmental Assessment  Report 

5.1.1. Introduction 

5.1.1.1. General Aspects of the Project 

This chapter presents the present situation and recommendations for ensuring the 
environmental sustainability of the growth and processing of the chontaduro Heart of Palm 
in the department of Putumayo, developed by Agroindustrias de la Amazonía S.A. 
AGROAMAZONIA, of Puerto Asís and the following associations: Asociación de 
Productores de Puerto Asís (APAC); Asociación de Productores de Puerto Caicedo, 
(ASOPACA);  Asociación de Productores de Orito, (ASOPRAO); Asociación de 
Productores de Valle del Guamuez, (ASOPRAVAG); and Asociación de Productores de 
San Miguel, (ASOPAS). In addition, there are chontaduro crops in the Villa Garzón, 
municipality, which was not included in the Donation Agreement with Chemonics.  

The project is divided into two parts, agricultural and industrial. The first consists of 
chontaduro crops for Heart of Palm on peasant farmland that underwent eradication of the 
illegal coca crop. The industrial component of the project consists of processing and 
packaging the Heart of Palm (in glass bottles and cans).  There is another project that will 
include planting Amazonian fruit for the production of pulp and other derivatives, and 
eventually using the plant to produce and package drinking water. 

The greatest difficulty faced by the project was that of establishing the real magnitude of 
the agricultural component in order to measure the environmental impacts of the productive 
activity, because, while AGROAMAZONÍA’s  POA set a goal of 800 hectares, the 
information provided by the Management and the technical coordination of the project state 
that, by the end of the year 2004, the plantations will be from 691 to 757 hectares (see 
Table 23) and the National Alternative Development Plan (PNDA) mentioned a surface 
area of 648 hectares. However, present production is 60 hectares, complemented by some 
imports from Ecuador to meet commercial commitments. 

Table 23 

CONSOLIDATED AGRICULTURAL AREA 
PLANTATIONS AT PRESENT IN PRODUCTION 60 HECTARES 

PLANTATIONS TO GO INTO PRODUCTION IN THE FOURTH 
QUARTER OF THE YEAR 2003 97 HECTARES 

PLANTATIONS IN NURSERIES TO GO INTO PRODUCTION IN THE 
FOURTH QUARTER OF 2004 534 - 600 HECTARES 

FAMILIES BENEFITED BY THE PROJECT 400

Source : Files from AGROAMAZONIA manager ship and technical department. 
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In order to achieve the goals set out for 2003, the crops should have been in the planting 
phase or at least in the germination phase, but it was not possible at that time.  In addition, 
the crop areas are spread out among six (6) municipalities and 54 hamlets, with a total area 
of 113.257 hectares.  Thus, if the crop levels reach those expected by the PNDA, the 
growth area will cover almost 0.57% of the hamlets and a very small percentage of the total 
of 760,946.31 hectares of the total area of the 6 municipalities. 

For the producers, the average should vary between 2 and 3 hectares. However, if the 
associations that form a part of the project are taken into account, the project consists of a 
group of farmers that vary from the 294 reported by the PNDA and 400 by 
AGROAMAZONÍA.  Thus, the real average would be between 0.20 and 0.15 hectares per 
individual associated with the project. 

With regards to the industrial component, according to the POA and consistent with the 
information gathered during the visit to the processing Plant, the Plant has an installed 
processing capacity equivalent to 18,000 stalks per 8-hour shift.  Thus, if there is an 
average of 20 work days in a month with only one shift per day, the installed capacity 
would amount to 4,320,000 stalks per year.  

The 60 hectares that are currently in production would produce a maximum of 330,000 
stalks a year, that is, the maximum capacity utilized would be 7.36% of installed capacity29.

All of the foregoing means that the Environmental Assessment presented here is that of a 
production reality very inferior to what was expected.  Indeed, if the project were to 
achieve the levels originally proposed, the observed impacts are on a very different scale 
from that which they could signify if the levels proposed by the original Project are 
reached. Nevertheless, since we must presume that the projects will be implemented, the 
document will propose a monitoring and evaluation scheme to ensure the procedures to 
mitigate any impact are considered if the project were to grow.  

Even though the objective of this study is to concentrate on environmental matters, we must 
express our concerns regarding the present structure of the agricultural spraying component 
and Plant production design.  In terms of Alternative Development, it is highly unlikely that 
the Project will achieve economic sustainability or satisfy the expectations of the rural 
people involved or those of the country in terms of Alternative Development.  

5.1.1.2. Commitments assumed. 
The Project has been approved by the Environmental Management Plan issued by 
Corpoamazonia according to resolution 0859 of October 14, 1999, and by the Waters 
Discharge and Use Concession under Resolution 0457 of June 2, 2000. 

29 According to POA information, 1,797 boxes of Heart of Palms, from 124,530 stalks, were 
processed between May 28, 2001 and February 2002. Regarding the available installed capacity, 
this means that the plant operated only 9 months, in 7 eight hour shifts.
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Regarding the Environmental Management Plan, it was discovered that there are a series of 
commitments assumed by AGROAMAZONÍA, however, it was not possible to precisely 
determine whether or not they had been fulfilled.  These agreements are as follows: 

x To request the passes necessary to mobilize Heart of Palm.  
x Within 12 months, starting on the Environmental License notification date, Plant 20 

hectares of enrichment forest with native species in the high part of the Agua Negra 
micro-basin.  

x Register with the Environmental Authority, the entity responsible for the property, 
the area in hectares, the location, the name of the species planted, settlement year, 
copy of the public deed, certificate of freedom from encumbrance and of 
conveyance, systems, and improvement methods of exploitation and volume to be 
exploited.

x Review of the environmental standards of Colombia and the United States of 
America. 

An element of the Project which should be highlighted is that the pest and disease control 
in the plantations do not include extensive use of pesticides with active principals 
prohibited or restricted by Colombian or in United States legal regulations. Even so, it was 
discovered that one of the farmers associated with the project is using the herbicide 
Gramoxone, whose use is restricted under USAID.

5.1.2. Description of Methodology 

To develop this chapter, different methodological tools were used. In the first place, three 
types of forms were designed for Environmental Revision in the field, the first of which 
was for the Project as a whole, based on the general description of the project, the general 
characteristics of its area of influence and the surroundings in which the different 
agricultural and industrial activities took place. The second and third forms were for the 
specific findings in the field for each of the components of the project. Filling in 
Environmental Revision Forms was complemented by notes on direct observations, 
interviews with people involved in the project and photographic records. 

It is important to note that the environmental revision of the project refers exclusively to its 
present development situation and not to possible expansions or changes in productive 
activities. However, certain notes have been made regarding the measures which should be 
introduced in the even of growth or additional activities. 

5.1.2.1. Field observation summary forms  

Two evaluation matrices were constructed for the two components of the project (i.e. 
agricultural and industrial) based on data card contents and information records from the 
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field, following the Leopold30 methodology.  These Matrices were constructed with rows 
signifying the Environmental Factors that can be caused by the Project and the columns 
signifying the different actions (productive process, water management, waste products, 
among many others) that could cause any type of impact.  For each of the cells resulting 
from the crossing of an Environmental Factor affected and an Affecting Action, the impact 
is qualified as Magnitude (M) and Intensity (I).  The Magnitude refers to extent of the 
impact and will be graded on a scale from 1 to 10 in such a manner that an impact effecting 
one part or only a small area would receive a rating of 1, but if the impact covers a large 
area or affects a great number of people, it would receive a rating closer to 10.  If the 
impact is negative, that is, if it places an Environmental Factor at risk, the value assigned to 
the magnitude will be shown by the minus sign (-); but if the impact has a beneficial value, 
that is, if it improves the Environmental Factor, the value assigned will be positive (+) in 
magnitude.  With regard to Intensity, the rating procedure will be the same.  Thus, a 
harmful, but low intensity Action will  be rated close to one, preceded by the minus (-) sign, 
and if it is very beneficial, it will be rated closer to 10 and be preceded by a plus (+) sign.  

To interpret the Matrices more easily, a conceptual reference may be given to the numeric 
values, as follows: if the rating is –1 it would mean that the action caused a negative effect.  
A rating of +1, would signify a slight positive effect, but a rating of –2 would mean there 
was a potentially larger negative effect.  If the rating is –3 the impact was harmful, but of 
medium Magnitude or Intensity, or if a +3, it is also medium positive.  

The ratings were also reinforced by using color in the cell backsoil or at the points where 
the variables cross, leaving the cell backsoil white where an impact was nil. Yellow is used 
to indicate slight impacts, red for medium impacts and blue for favorable or positive 
impacts.  

Numerica
l Values 

Interpretation 

-3
The impact is damaging, but with medium Magnitude or 
Intensity 

-2 Produces a slight negative effect 

-1
The action does not cause either positive or negative 
effect.

+1 Produces a very slight positive effect 
+2 Produces a slight positive effect 
+3 Produces a medium positive effect. 

30 Conesa Fdez.-Victoria. “Guía Metodológica para la Evaluación del Impacto Ambiental” 
(Methodological Guide for the Evaluation of Environmental Impact) páginas 60 y 61. Ediciones 
Mundi Prensa, Madrid 1997. 
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5.1.2.2. Qualitative Assessment  Characteristics  

To complete the Environmental Assessment’s components, there are Tables and Matrices 
containing the recommendations necessary to prevent and mitigate the environmental 
impacts caused by the agricultural and industrial activities of the project.  The Tables and 
Matrices are shown in the rows of impacts caused by the different actions on natural 
resources and, in the columns, the prevention and mitigation measures for each of the 
corresponding impacts, expressed in short, easily understood texts.

All actions of the management plan that correspond to contingent risks are highlighted in 
red on all the industrial component tables.

5.1.3. Project Environment 

Crop distribution 

The spatial distribution of the chontaduro plantations for Heart of Palm in the 
AGROAMAZONÍA Project is a peculiarity that should receive special treatment.  The 
plants are sown in 294 properties, with 59 hamlets in 6 municipalities. This contrasts 
significantly with the traditional plantation systems for the development of agroindustrial 
production of Heart of Palm followed in Costa Rica, Ecuador, and Tumaco, Colombia, 
where what is sought is to develop the plantations as close as possible to the processing 
plant with the intent of generating scale economies, rationalizing costs, and facilitating the 
tasks of production planning and control.

From an environmental point of view, the dispersion of the Heart of Palm crop is 
advantageous because it is notably a clean crop in that it does not use aggressive agro-
chemicals and does not cause landscape or ecosystem variations, problems of a single crop 
plantation, as happens with the traditional Oil Palm and Heart of Palm plantations.  
Nevertheless, one should evaluate the cost-effective analysis, which, from the point of view 
of the economic sustainability of the project, generates difficulties in the logistics of 
product collection and transportation, due to the need to have a relatively large number of 
technicians to provide technical assistance to agricultural producers and the inherent 
difficulties in planning and controlling the plantations in their day to day activities, such as 
the provision of inputs.

In the case of the AGROAMAZONÍA Project, the crop dispersion can be explained by the 
nature of the coca alternative development project, in that the different municipalities and 
hamlets accepted the proposed projects of the National Plan for Alternative Development– 
PLANTE-.  However, it is considered necessary to recommend that the scheme of disperse 
plantations be evaluated in such a manner as to reduce costs and increase the capacity for 



121

planning and controlling productive activities, as it is not sustainable to maintain 
plantations of one hectare in hamlets more than 30 kilometers away from the Process Plant.. 

Map 18 (see pag. 236) shows the dispersion of the hamlets where the plantations are 
located, which, in spite of the strong restriction of roads in Putumayo, have a relatively 
abundant availability. Nonetheless, it must be remembered that the area on the plantations 
of Heart of Palm chontaduro only represents 0.57% of the total area of the 54 hamlets and, 
therefore, it is very likely that they are at a distance from roads and have additional 
difficulties in transporting the inputs and the end product.  
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Table 24 

Agroamazonía Project 
Distribution of Chontaduro plantations for Heart of Palm by Municipalities and Hamlets 

Municipality

Approximate Distance 
of the Plantations from 
the Processing Plant in 
Kilometers 

O
rd

er
 N

um
be

r 

Hamlets 
No. of 
Affiliates

Area in 
Heart of 
Palm in 
Hectares

Total Area of 
Hamlet in 
Hectares

% area of
hamlet under 
Heart of Palm 

San Miguel Minimum = 51,04 1 Alta Floresta 1 1.00 258.93 0.39 

  2 Guisita 5 7.50 812.33 0.92 

  3 Jordan Ortiz 9 11.50 680.27 1.69 

 Maximum = 59,13 4 La Danta 2 7.50 273.99 2.74 

  5 Nueva Esperanza 6 24.00 475.99 5.04 

  6 San Antonio Comboy 18 43.50 89.97 48.35 

Sub-total   41.00 95.00 2,591.48 3.67 

Valle de Guamuez Minimum = 36,69 1 Campo Bello 1 2.00 1,667.22 0.12 

  2 Costa Rica 2 7.00 1,458.82 0.48 

  3 El Cairo 3 8.90 630.88 1.41 

  4 El Jardin 1 3.00 1,012.51 0.30 

  5 El Placer 4 12.00 864.89 1.39 

  6 Guaduales 3 8.00 453.11 1.77 

  7 Santa Teresa 1 1.00 593.05 0.17 

  8 La Palestina 6 19.00 941.08 2.02 

 Maximum =60,87 9 la Pradera 1 3.00 620.12 0.48 

  10 Las Delicias 2 4.00 931.86 0.43 

  11 Los Angeles 33 79.50 1,038.65 7.65 

  12 Maraveles 2 7.50 796.27 0.94 

  13 San Andres 1 3.00 1,854.47 0.16 

  14 San Antonio 1 3.00 378.91 0.79 

  15 Santa Rosa  1 1.50 305.11 0.49 

Sub-total   62 162.40 13,546.95 1.20 

Puerto Caicedo Minimum = 17,77 1 Alto Villanueva 8 10.05 838.53 1.20 

  2 Caruzo 2 2.50 763.56 0.33 

  3 Circacia 2 1.20 344.20 0.35 

  4 Cristo Rey 1 2.00 901.63 0.22 

  5 Esmeralda 2 4.00 715.63 0.56 

  6 Las Delicias 1 0.50 1,140.52 0.04 

  7 La Joya 2 1.00 814.60 0.12 

 Maximum = 31,54 8 Maracaibo 1 0.75 1,989.80 0.04 

  9 Pedregosa 11 37.00 769.28 4.81 

  10 Pildoro 2 1.50 866.70 0.17 

  11 Playa Rica 11 16.75 1,528.73 1.10 

  12 San Cayetano 1 2.00 763.82 0.26 

  13 Campo Bello 1 2.00 753.82 0.27 

  14 La Cristalina 1 2.00 50.84 3.93 

Sub-total 46 83.25 12,241.65 0.68 
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Table 24 continuation 
Agroamazonía Project 
Distribution of Chontaduro plantations for Heart of Palm by Municipalities and Hamlets 

Villa Garzón Minimum =40,29 1 Simón Bolívar 13 25.00 1,107.66 2.26 

 Maximum=54,88 2 Villa Colombia 30 93.00 344.39 27.00 

Sub-total   43 118 1,452.05 8.13 

Puerto Asís Minimum =6 1 Agua Negra 2 3.00 2,039.59 0.15 

  2 Ancura 1 2.50 686.62 0.36 

  3 Cabaña 3 3.20 644.56 0.50 

  4 Cordialidad 1 1.00 353.33 0.28 

  5 Cuembi 1 1.30 598.22 0.22 

  6 El Muelle 1 2.00 916.88 0.22 

  7 Horizonte 1 0.50 698.64 0.07 

  8 Kilili 3 6.00 1,874.92 0.32 

  9 La Bocana 1 1.00 48,794.57 0.00 

 Maximum=42 10 La Carmela 4 7.00 540.32 1.30 

  11 Las Delicias 1 4.00 587.13 0.68 

  12 Las Malvinas 5 6.50 199.55 3.26 

  13 Montañita 1 2.60 2,684.69 0.10 

  14 Nariño - Nariño 15 35.55 273.16 13.01 

  15 Paraiso 6 13.10 4,481.58 0.29 

  16 Planadas 1 0.50 1,284.98 0.04 

  17 Playa Rica 2 4.00 708.83 0.56 

  18 Santa Isabel 3 3.00 1,367.46 0.22 

  19 Toaya 1 2.00 813.42 0.25 

Sub-total   53 98.75 69,548.45 0.14 

Orito Minimum =23,2 1 Buenos Aires 4 12.00 1,195.16 1.00 

  2 Burdines 3 2.70 1,410.60 0.19 

  3 El Jordan 11 19.50 530.47 3.68 

  4 El Yarumo 1 1.00 391.91 0.26 

  5 Estrella de la Silva 9 20.00 1,154.46 1.73 

 Maximum =54,37 6 Paraiso 1 0.50 2,316.42 0.02 

  7 San Andres 8 19.50 424.19 4.60 

  8 Silvania 5 10.00 2,999.35 0.33 

9 Simon Bolivar 3 3.50 2,554.78 0.14 

10 Tesalia 4 2.20 899.80 0.24 

Sub-total 49 90.9 13,877.13 0.66 

Total 54 294.00 648.30 113,257.71 0.57 

Source : Plan Nacional de Desarrollo Alternativo, Excel file, November 2002, computation by the consultant 
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5.1.4. Agricultural Component 

5.1.4.1. Leopold Matrix 

Click on picture to go to Leopold Matrix (excel file Leopold-matrix-agriculture-xls).  See 
appendix with Leopold Matrix. 
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Row 
Identification 

ENVIRONMENTAL FACTORS AFFECTED 
LEOPOLD MATRIX ROWS
1) Environmental Impact on Soil Resource 

1 Erosion 
2 Exposed soils 
3 Chemical contamination  
4 Loss of Organic Matter  

2) Environmental Impact on Hydric Resource 
5 Reduction of water volumes 
6 Reduction of retention capacity 
7 Interruption of flows (dams, diversions) 
8 Agrochemical contamination 
9 Chemical contamination 
10 Solids contamination 
11 Waste water contamination 
12 Loss of moisture 
13 Sedimentation of bodies of water 

3) Environmental Impact on the Biologic Resource 
14 Reduction of Biodiversity 
15 Change in land flora 
16 Change in the land fauna 
17 Change in aquatic flora 
18 Change in aquatic fauna 
19 Introduction of exotic species 
20 Introduction of harmful species 
21 Destruction or degradation of wooded areas 
22 Changes in humid areas 
23 Change in wild life 
24 Change in landscape 

4) Environmental Impact on Air Resource 
25 Generation of odors 
26 Generation of smoke 
27 Generation of dust 
28 Generation of noise 

5) Environmental Impact on Human Health 
29 Diseases due to water 
30 Diseases due to agrochemicals 
31 Diseases due to product manipulation 
32 Use of toxic materials 
33 Use of caustic materials 
34 Work related diseases 

6) Environmental Impact in the socio-cultural y economic context 
35 Intervention in historical zones 
36 Intervention in archeological zones 
37 Relocation of rural population 
38 Conflicts with indigenous cultures 
39 Community participation 
40 Social inequalities 
41 Introduction of cultivation practices distinct from local tradition 
42 Changes in family income 
43 Possibility of accumulation of capital 
44 Other effects on economic expectations 
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Column 
Identification 

IMPACT CAUSING ACTIVITIES 
LEOPOLD MATRIX COLUMNS 
AGRICULTURAL COMPONENT

1.0. GERMINATORS 
1.1. Collection and treatment of seeds 
1.2. Construction of sowing beds 

A

1.3. Shade installation 
2.0. NURSERIES 

2.1. Collection of substrate material 
2.2. Construction of sowing beds 
2.3. Bagging 
2.4. Weed control 
2.5. Irrigation of nursery 
2.6. Shade construction 
2.7. Fertilization of nursery 

B

2.8. Phyto-sanitary control 
3.0. ESTABLISHMENT OF PLANTATION 

3.1. Soil preparation 
3.2. Tracing and hole digging 

C

3.3. Sowing 
4.0. CROP MAINTENANCE 

4.1. Application of corrective measures 
4.2. Fertilization 
4.3. Weed control 
4.4. Phyto-sanitary control 
4.5. Maintenance of the vegetal layer 
4.6. Interspersed crops 
4.7. Harvesting 

D

4.8. Transport of stalks 
5.0. Planting other crops 

5.1. Sowing of other crops 
5.2. Fertilization of other crops 
5.3. Weed control of other crops 
5.4. Phyto-sanitary control of other crops 

E

5.5. Harvesting other crops 
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5.1.4.2. Characteristics of qualitative evaluation  

The following is a presentation of the characteristics which determined that the impact of 
each activity on environmental factors and the qualitative opinion on the effects are shown 
below. Only environmental factors with minimum or medium effect level were taken into 
consideration.

ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

1.0  GERMINATORS 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

A3
Controls applied to weeds and seed treatment 
(kaptan). 

Can generate slight, localized soil 
contamination 

-1 -2 

A4
During plot construction a surface layer of 
soil is eliminated  

This procedure eliminates surface 
organic matter 

-1 -2 

A24
Effect on landscape by shade produced by 
use of plastic covering  

Effect on the local landscape  
-2 -2 

A30

Possible health disorders due to toxic 
ingredients used in seed treatment and weed 
control 

Inputs used are low toxicity  

-1 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

2.0 NURSERIES 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

B1
Extraction of material for the nursery 
substratum  

Erosion localized in the area of 
extraction

-1 -2 

B3
Application of Chemical controls on 
the weeds 

Can cause slight or localized 
soil contamination  

-1 -2 

B4
In collecting material from the 
substratum the surface soil layer is 
eliminated. 

This procedure eliminates 
surface organic material.  -1 -2 

B24
Effect on landscape caused by use of 
plastic covering. 

Change in local natural 
landscape

-2 -2 

B30
Possible health disorders due to 
toxicity of ingredients used in the 
phytosanitary controls in the nursery.  

Products used are low in 
toxicity levels -1 -2 

B39
Community and association activities Reinforces processes among 

associations and communities, 
generating social connectivity. 

3 3

B41
Introduction of agro-forestry systems 
not used in the area. 

Generation of new technical 
and administrative processes 
for farms. 

3 3

B42
Improvement and stability in family 
income expected. 

Erosion localized in the area of 
extraction

-1 2

B1

Extraction of material for the nursery 
substratum  

Can cause slight or localized 
soil contamination  -1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

3.0  SETTLEMENT 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

C1
Digging process for placing the Heart of 
Palm  plantules 

Can produce insignificant 
erosion 

-1 -2 

C4
Digging process for placing the Heart of 
Palm  plantules  

Can produce insignificant 
erosion 

-1 -2 

C15

The tall field brush that could eventually 
become secondary forest is destroyed 
during the process of preparing the land 
for sowing.  There is evidence of the 
burning of tall brush.  

Loss of localized brush and 
damage to soil by loss of 
microorganisms  -2 -2 

C16

The tall field brush that could eventually 
become secondary forest is destroyed 
during the process of preparing the land 
for sowing.  There is evidence of the 
burning of high brush. 

Loss of localized brush and 
damage to soil by loss of 
microorganisms -2 -2 

C21

The tall field brush that could eventually 
become secondary forest is destroyed 
during the process preparing the land for 
sowing.  There is evidence of the 
burning of tall brush. 

Loss of localized brush and 
damage to soil by loss of 
microorganisms -2 -2 

C24
Landscape change due to brush 
destruction 

Slight effect on local natural 
landscape

-1 -2 

C41
Introduction of agro-forestry systems not 
previously used in the area 

Generation of new technical and 
administrative processes for 
farms 

3 3

C42

Improvement and stability in family 
incomes expected. 

There is an expectation for 
improvements in family income 
levels due to agricultural 
activities and ties to 
agroindustrial activities 

-1 2

C43

Increase in family assets and expectation 
of income flow and surpluses. 

Value assessment of farm due to 
the plantation of Heart of Palm 
and income expectations.  

-1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

4.0 PLANTATION MAINTENANCE 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

D3
Application of dolomita lime for soil 
correction, fertilization, and chemical 
weed control. 

There may be slight soil 
contamination due to application 
of chemicals. 

-2 -2 

D15
Weed control can have localized effects. This could cause an effect on the 

vegetation surrounding the crops  
-1 -2 

D16
The application of insecticides can reduce 
the diversity of local species.  

This could cause slight effects on 
the diversity of insects.

-1 -2 

D23
Weed control and insecticide use could 
have localized effects. 

This effect may be insignificant. 
-1 -2 

D30
Possible health problems due to toxic 
ingredients used in botany sanitation and 
weed control.

Low toxicity inputs used  
-1 -2 

D31

There is the possibility of injury during the 
processes of cutting and collecting palm 
stalks.

There is a low probability of 
injury while cutting the stalks or 
manipulating the thorns on the 
stalks.

-1 -2 

D34

There is the possibility of injury during the 
processes of cutting and collecting palm 
stalks.

There is a low probability of 
injury while cutting the hearts or 
manipulating the thorns on the 
stalks.

-1 -2 

D41
Introduction of agro-forestry systems not 
utilized in the area. 

Generate new technical and 
administrative processes for 
farms. 

3 3

D42

Expectation of improvement and stability 
in family incomes. 

There is an expectation for 
improvements in family income 
levels due to agricultural 
activities and ties to 
agroindustrial activities. 

-1 2

D43

Increase in family assets and expectation 
of income flow and surpluses. 

Value assessment of farm due to 
the plantation of Heart of Palm 
and income expectations.  

-1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL IMPACT STUDY 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

5.0 OTHER CROPS 

ASSESSMENT
CHARACTERISTICS OPINION 

M I
E24 Partially conserve the biodiversity of the 

region. 
Introduces other native species 
along with the chontaduro palm. 

-1 3

E41 Introduce agro-forestry systems not used in 
the area. 

Generate new technical and 
administrative processes for farms. 

3 3

E42 Improvement and stability in family incomes 
expected.

Expectation of improvements in 
family income levels due to 
agricultural activities and ties to 
agroindustrial activities. 

-1 2

E43 Increase in family assets and expectation of 
income flow and surpluses. 

Value assessment of farm due to the 
plantation of Heart of Palm and 
income expectations.  

-1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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5.1.4.3. Conclusions on the Leopold Matrix for the Agricultural Component 

The Leopold Matrix for the agricultural component contains 32 columns representing the 
actions which could cause an impact as a result of the Heart of Palm chontaduro crop (5 
principal activities and 27 sub-activities) and 50 rows that represent the environmental 
factors that could suffer some type of impact due to these activities.  (6 recourses and  44 
environmental factors affected).  

Adding columns and rows yields a total of 1,408 cells valid for impact analysis, that is, in 
which the Magnitude and Intensity of the impact on each factor are recorded. 

In the Leopold Matrix for the agricultural component, one observes that the majority of 
cells have a white background and record Magnitude values of –1 and Intensity of Impact 
values of -1, which means that the greater part of the activities do not produce any 
environmental effect on the factors studied.  These cells represent 88.71% of the total. The 
cases of medium impact (that is with Impact and Intensity of close to –3 with a red 
background) are only 11, which is equivalent to 0.78% of the total cells. For their part, 
there are 47 cases of minimum to low impacts (yellow background), equivalent to 3.34% of 
the cell total.   Lastly, there are 101 cells, equivalent to 7.17% of the cell total, which shows 
that the positive impacts outweigh the negative impacts, which, in the worst scenario, are of 
medium magnitude and intensity, demonstrating that Heart of Palm cultivation in 
Putumayo does not pose any type of significant threat to the environment of the region.

Table 25  Impact Assessment Summay 
Agricultural Component 

Impact Assessment Number of Cells Percentage

 -1  No Impact 1.249 88.71 %  

 -2  Minimal or Low 47 3.34 % 

 -3   Medium 11 0.78 % 

 + 1, 2 and 3 Favorable 101 7.17 % 

In addition, while it does not represent an environmental problem, we must insist that the 
existing scheme of disperse plantations does call into doubt the economic sustainability of 
the Project in the medium term. The Project has suggested a significant expansion of the 
areas under cultivation, which, from the economic point of view, would be desirable for if 
carried out according to plans, means increasing establishment through associations of rural 
producers. These schemes have produced good results in the cases of oil palm in recently 
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developed projects in the Magdalena Medio region, and those of many years’ standing in 
Malaysia and Costa Rica.

Now then, cultivations under planting schemes have environmental repercussions which are 
different from those caused by the disperse scheme, mainly arising from the fact of 
concentrating almost exclusive production of a single crop in a relatively large area (It is 
not correct to refer to a mono-plantation, as, in fact, several plant species are grown on 
these plantations, in between alleys (callejones), among others parts).  

The environmental impacts that this plantation scheme may produce are: 

x Greater effects on native flora and fauna. 
x More changes in the landscape. 
x Concentration of drainage works can cause soil erosion.
x Greater concentration of inputs for controlling disease, fertilization and soil 

correction 
x Inputs used will eventually have an effect on sources, currents and bodies of water. 

This would make it necessary to undertake special management plans which, although they 
are identifiable in the monitoring process implemented later, should be mentioned at this 
stage:

x Topographic plans that demarcate the areas of importance such as, the land to be 
intervened and the sensitive areas to be protected, i.e. young woodlands and 
wetlands. In the case of Putumayo, there are abundant sensitive zones, as described 
in Corpoamazonia memorandum DRP-597.  

x The planted alleys to be established around the Heart of Palms must be defined. The 
most appropriate crops for the zone would be legumes and alelophatic species, 
among others.

x Prepare areas to use for storage and disposal of matter, inputs and waste products.
x Establish water monitoring and control systems, which are recommended in the 

Industrial Component. 
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5.1.5. Industrial Component 

5.1.5.1. Leopold Matrix 

Click on picture to go to Leopold Matrix (excel file Leopold-matrix-plant-xls).  See Matrix 
as printed Appendix. 
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Row 
Identification 

ENVIRONMENTAL FACTORS AFFECTED 
LEOPOLD MATRIX ROWS
1) Environmental Impact on Soil Resource 

1 Erosion 
2 Exposed soils 
3 Chemical contamination  
4 Loss of Organic Matter  

2) Environmental Impact on Hydric Resource 
5 Reduction of water volumes 
6 Reduction of retention capacity 
7 Interruption of flows (dams, diversions) 
8 Agrochemical contamination 
9 Chemical contamination 
10 Solids contamination 
11 Waste water contamination 
12 Loss of moisture 
13 Sedimentation of bodies of water 

3) Environmental Impact on the Biologic Resource 
14 Reduction of Biodiversity 
15 Change in land flora 
16 Change in the land fauna 
17 Change in aquatic flora 
18 Change in aquatic fauna 
19 Introduction of exotic species 
20 Introduction of harmful species 
21 Destruction or degradation of wooded areas 
22 Changes in humid areas 
23 Change in wild life 
24 Change in landscape 

4) Environmental Impact on Air Resource 
25 Generation of odors 
26 Generation of smoke 
27 Generation of dust 
28 Generation of noise 

5) Environmental Impact on Human Health 
29 Diseases due to water 
30 Diseases due to agrochemicals 
31 Diseases due to product manipulation 
32 Use of toxic materials 
33 Use of caustic materials 
34 Work related diseases 

6) Environmental Impact in the socio-cultural y economic context 
35 Intervention in historical zones 
36 Intervention in archeological zones 
37 Relocation of rural population 
38 Conflicts with indigenous cultures 
39 Community participation 
40 Social inequalities 
41 Introduction of cultivation practices distinct from local tradition 
42 Changes in family income 
43 Possibility of accumulation of capital 
44 Other effects on economic expectations 
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Column 
Identification 

IMPACT CAUSING ACTIVITIES 
LEOPOLD MATRIX COLUMNS 
INDUSTRIAL COMPONENT

F 1.0 AGROINDUSTRIAL PRODUCTION PROCESSES 

G 2.0 PRODUCTION. (steam and electricity) 

H
3.0 TREATMENT SYSTEMS  (potable water and domestic sewage 
water)

I 4.0  STORAGE 

J 5.0 ORGANIC FERTILIZER PRODUCTION 

K 6.0 GERMINATORS 

L 7.0 TRANSPORTATION 

M
8.0 DIVERSIFICATION PROJECTS CONSTRUCTION - 
OPERATION 
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5.1.5.2. Characteristics of qualitative evaluation  

The following are the characteristics which determined that the impact of each activity on 
environmental factors and the qualitative opinion of the effect should be taken into account. 
Only environmental factors with minimum or medium modification levels were taken into 
consideration.

ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

    1.0 AGROINDUSTRIAL PRODUCTION PROCESSES 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

F3

Discharged industrial sewage water is 
released into a retention pond located in 
natural land.  There is an underground 
layer of infiltration of this discharge.

The effect on the soil cannot be 
determined while there are no 
physical or chemical 
characteristics available on the 
industrial discharge.  Apparently 
the effects are minimal and 
localized.

-1 -2 

F11

Industrial discharges are made into the 
Singuiya wetland after it is minimally 
treated.  The treatment consists of 
catching the solids with mesh and 
retaining them in a tank to reduce the 
temperature. 

The effect on the Singuiva 
wetland cannot be determined 
while there are no physical or 
chemical characteristics available 
on the industrial discharge.  
Apparently the effect is minimal.  
The discharged liquid contains 
solids and diluted soap from the 
cleaning process.

-1 -2 

F13

The Singuiya wetland is adjacent to the 
land receiving the industrial wastewater. 

The quantity of solids in the 
discharged industrial liquids has 
not been quantified.  Apparently 
there is not a significant amount 
of surplus solids in the 
discharged liquids, thus the 
impact is minimal and localized. 

-1 -2 

F22
There is an effect on the Singuiya 
wetland due to the discharge of waste 
water.   

Minimal and localized 
-1 -2 

F24
The agroindustrial plant is 
predominately located in grazing land 
with grass and humedales. 

The effect on the landscape is on 
a localized and low in intensity.  -1 -2 

F25

The processes of boiling and exhausting 
generate an odor.  The steam remains in 
the plant’s interior because there is no 
odor extracting system. 

Only the plants interior suffers 
any effect (local) and the odor is 
considered insignificant because 
of the existence of steam.  

-1 -2 

F28
The only equipment in the industrial 
process that generates noise during 
operation is the steam tunnel. 

The noise levels produced in the 
industrial process are minimal 
and localized. 

-1 -2 
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ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION   

    1.0 AGROINDUSTRIAL PRODUCTION PROCESSES (continue) 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

F29

No physical, bacterial or chemical 
controls were implemented to determine 
the quality of water used in brine 
preparation, bottle washing, rinsing of 
Heart of Palms after the scraping stage 
and in the final cleaning stages at the 
Plant.

As there is no information on the 
quality of water used in the 
industrial process, there is a high 
probability of  bacterial 
contamination.  In addition, the 
bottled product is not rigorously 
quarantined, thus increasing risk 
levels.

-2 -3 

F31

The operators handling the palm stalks 
may be hurt when handling the thorns as 
the rubber gloves do not provide 
sufficient protection. The jobs of 
peeling, scraping and cutting also 
involves the use of gloves 

The majority of injuries are slight 
and isolated.  Nevertheless, the 
gloves do not provide enough 
protection in the event of an 
accident occurring in the cutting 
stage.

-1 -2 

F34

The plant has no nursing station or 
stretchers, nor the resources needed for 
providing first aid.  In addition, in the 
industrial process area there are no fire 
extinguishers, no emergency exit signs 
or information cards with emergency 
procedures. 
Equipment such as the sterilizing unit 
has no signposts to direct workers to a 
protected area and the space for worker 
movement is very limited. 
There is no space in the building set up 
where workers can eat their meals. 

The impact which could be 
caused as a result of the lack of 
the minimum elements to deal 
with an accident at work could be 
high. Operators should be trained 
to act in cases of a contingency 
and a study should be made of 
the risks and movements for the 
industrial process.       

-1 -3 

F42

There are important economic 
expectations for the agroindustrial 
process, first because the stalks will be 
bought from the associated farmers and 
second because of expectations as to the 
quality of the finished product to be sold 
commercially. 

Family incomes of the Heart of 
Palm growers and those involved 
in the agricultural and 
agroindustrial processes are 
expected to grow. 

-1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

        2.0 PRODUCTION. (steam and electricity) 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

G3

There is a potential risk of soil 
contamination by fuel leakage that can 
be caused by infiltration from the storage 
tank or a fracture in the conduction 
piping.   

In the event of fuel leakage, the 
impact on the soil will be high 
and this will affect neighboring 
land.  

-2 -3 

G9

There is a potential risk of water 
contamination (surface and underground 
water) by fuel leakage caused by 
infiltration from the storage tank or a 
fracture in the conduction piping. 

In the event of fuel leakage, the 
impact on water sources will be 
high, and this will affect 
neighboring land.  

-2 -3 

G11

The hot water from the boiler is released 
and a part infiltrates the land, while 
another part reaches the Singuiya 
wetland.

The boiler vent has a small 
holding area where the water 
reaches a temperature of over 
40 degrees centigrade. The 
impact is minimal and 
localized.

-1 -2 

G24

Located on the outside of the central 
building are the fuel tank, the shed with 
the electricity generator and the water 
tank for the boiler.

These elements have a minimal 
effect on the local landscape. 

-1 -2 

G26

The electric generator has a combustion 
motor and a carbonic gas vent. 

There is a large amount of 
steam from the motor of the 
electricity generator, but there 
is a strip of land next to the 
plant building to minimize air 
emissions.  

-1 -2 

G28

The two important noise sources are the 
boiler inside the building and the 
electricity generator located in the 
exterior in a small shed. The boiler is on 
during the industrial process. The 
generator operates when there is no 
electricity and during maintenance. 

The noise caused by the boiler 
is moderate and constant and 
when inside the building it can 
be bothersome to the operators 
and office staff.  The noise 
from the electric generator is 
moderate but does not effect 
the workers because it is 
located in an independent area. 

-1 -3 

G34

Maintenance personnel in charge of the 
generator systems (steam and electric) 
have no industrial safety protection 
against the noise. There are no safety 
signs.  The equipment does not have 
information on surrounding safety areas.  
In case of accident there is no 
contingency plan.    

The noise level generated by 
the boiler is high enough to 
affect the operators.  The lack 
of safety measures and training 
programs increases the risk of 
accidents

-1 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 



140

ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

3.0 TREATMENT SYSTEMS (potable water and domestic sewage water) 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

H3
Mud from the backwashing of the filters is 
discharged on to the natural land. 

The mud can be considered 
basically inert and has a minimal 
effect on the soil. 

-1 -2 

H5

The potable water plant supplies three 
cisterns, 7 to 8 meters in depth.   Because the 
design of the cisterns is not known, it is not 
possible to determine if the water entering the 
cisterns comes from the surface, under soil, 
or farther under soil.  

The use of the cisterns has a 
minimal effect because the large 
amount of rain in the zone allows 
water levels to be maintained.    

-1 -2 

H11

The mud coming from filter backwashing in 
the potable water plant and discharge from 
the wastewater treatment plant goes to the 
Singuiya humedal.  

There are no results from the 
physical-chemical analysis of 
waters discharged into the wetland. 
Nevertheless, the impact on the 
wetland of the treatments used is 
expected to be minimal and 
localized.

-1 -2 

H24
The drinking water plant is located outdoors. 
The treatment system for the wastewater is 
buried underground.  

These elements have a minimal 
effect on the landscape. -1 -2 

H25
There is a slight odor in the area directly 
surrounding the septic tank. 

The odor is localized and very 
slight. 

-1 -2 

H28

The motors on the cisterns produce noise 
while pumping. 

The motors on the electric 
generators are not very powerful 
thus the noise produced is slight and 
localized.

-1 -2 

H29

The drinking water plant does not have an 
operations manual.  Neither physical-
chemical nor bacteriological tests are run on 
the quality of water treated.  There is 
uncertainty as to the efficiency of the system 
in the water plant. Raw water is being used in 
the process of  filtering backwashing  for one 
of the cisterns.  

As there is no information on the 
quality of the raw water being 
treated at the drinking water plant, 
nor any on the quality of the treated 
water, there is a high risk of 
contamination.   

-2 -3 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

5.0 ORGANIC FERTILIZER PRODUCTION 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

J11

In the piles where the organic fertilizer is 
produced the leachates are not re-circulated 
and they therefore filter or are poured onto 
the surrounding natural land, where they may 
be carried by the surface current to the nearby 
wetland.

The possible effect is slight and 
localized.

-1 -2 

J20
The compost process attracts insects such as 
flies and bees.  This is not recommendable as 
the industrial process is carried out nearby.  

The actual effects are slight and 
localized. -1 -2 

J24

The compost is located in a shed with a zinc 
roof next to the industrial processing 
building.  There is a natural hedge that 
minimizes the view of the shed.  

The impact on the visual aspect of 
the landscape is minimal and 
localized.

-1 -2 

J25
The compost process produces an odor due to 
the process of decomposition and to the 
accelerants used.  

The odor is localized and not 
noticeable in the surrounding areas. -1 -2 

J28
The shredder produces noise during operation The level of noise produced is 

localized and minimal. 
-1 -2 

J31

The operators who work with the husk of the 
Heart of Palm stalk may be injured by thorns 
as the rubber gloves do not provide sufficient 
protection.  Care must be taken with the 
razors and mobile machine parts of the 
shredder while it is in operation.  

The majority of injuries caused by 
thorns are slight and isolated. 
Accidents caused by cutting 
equipment will be minimal if 
security procedures are followed 
during operation. 

-1 -2 

J44

Growers of Heart of Palm and palm expect to 
achieve economic benefits from the 
utilization of the organic fertilizer produced 
in the plant. 

The production of organic fertilizer 
is currently in the experimental 
phase and does not produce enough 
to satisfy project demands.  

-1 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

6.0 GERMINATORS 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

K3
Weed control and seed treatment is applied 
(kaptan). 

This can produce a slight and 
localized  soil contamination 

-1 -2 

K4
The surface soil layer is eliminated during 
construction of the sowing beds. 

This process eliminates surface 
organic matter 

-1 -2 

K24
The use of plastic covering will affect the 
landscape

Effects on the local natural 
landscape

-1 -2 

K30
The toxic ingredients used in seed treatment 
and weed control may be harmful to health. 

Inputs used have low toxicity 
levels.

-1 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION  

7.0 TRANSPORTATION 

ASSESSMENT
CHARACTERISTICS OPINION 

M I

L3 

Mechanical work on vehicles is currently 
being carried out inside the lot of the plant. 
There is no infrastructure for the 
management of grease, oil, and fuel products 
that could spill onto the natural soil at any 
time.   

The effect will be local 

-1 -2 

L9 
The grease, oil and fuel spills may enter into 
bodies of water by superficial currents.  

The effect will be local. 
-1 -2 

L26 
The combustion engines of the vehicles used 
for the project produce carbonic residue.  

Minimum effect because of the very 
small number of vehicles used. 

-1 -2 

L31 
The truck drivers that collect the stalks at the 
farms help with loading and unloading.  They 
use rubber gloves during these operations.  

The majority of case of the injuries 
which may occur are slight and 
individual.  

-1 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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ENVIRONMENTAL ASSESSMENT  
CHARACTERISTICS OF QUALITATIVE EVALUATION  

            8.0 DIVERSIFICATION PROJECTS 

ASSESSMENT
CHARACTERISTICS OPINION 

M I
M2 For the construction of the modules where 

the diversification processes, excavations will 
be made on the northern side of the present 
building.

The excavation is local and doesn’t 
effect the neighboring land. 

-1 -2 

M4 The vegetal layer must be removed during 
excavation for the construction. 

The volume to be removed is 
minimal and localized. 

-1 -2 

M5 The new industrial processes require the 
treatment plant to supply a larger amount of 
drinking water. 

As the capacity of the cisterns has 
not yet been determined, it is not 
known if there will be enough water 
for the new requirements. However, 
water from the Aguas Negras 
stream is available for use should it 
be necessary. 

-1 -2 

M9 There could be grease, oil, or fuel discharge 
from the machines or equipment used during 
construction  

This discharge must be minimal and 
localized. -1 -2 

M11 The liquid discharge from the new industrial 
processes should be studied to determine if 
they need to be treated before final disposal.  

Liquid discharges must comply 
with the standards for this type of 
elements, issued by the competent 
entity.

-1 -2 

M24 The new buildings change the landscape 
within the project area. 

The effect on the landscape is 
localized and low in intensity. 

-1 -2 

M28 The noise produced by equipment during 
construction will have an effect on the plant 
workers. During construction of the new 
phase of industrial operations the equipment 
will produce noise during normal operation. 

The level of noise produced is 
minimal and localized. 

-1 -2 

M29 The new industrial processes will require 
better water quality controls in the drinking 
water plant. Chemical and bacteriological 
tests should be made routinely in an in-house 
laboratory.   

If an extensive water quality control 
program is not put in place, the 
contamination risk will be higher as 
well as very difficult to detect.  

-2 -3 

M34 During construction and operation of the new 
areas industrial safety controls should be 
installed, first aid equipment should be 
available, and visible signposting and 
information on required procedures in the 
event of an emergency.  

There is a substantially high risk 
level in the absence of the basic 
elements required to assist in case 
of an accident.  Operators should be 
properly trained in what to do in 
case of an accident and a risk study 
should be made.  

-1 -2 

M42 The new processes imply there will be new 
customers for the raw materials and thus 
suppliers hold higher economic expectations.  

Fruit farmers expect an 
improvement in family income 
levels due to the both agricultural 
and agroindustrial activities. 

-1 2

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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5.1.5.3. Conclusions regarding the Leopold Matrix for the Industrial 
Component.

The result of combining columns and rows gives a total of 352 valid cellsunder impact 
analysis, that is, in which the Magnitude and Intensity of the impact on each factor is 
recorded. 

The Leopold Matrix for the industiral component shows that the majority of the cells have a 
white background and record values of –1 for the Magnitude and -1 for the Intensity of the 
impact, which means that the majority of the activities involved cause no environmental 
effect on the factors studied. There are only 7 cases of medium impact (that is, with a 
Magnitude and Intensity of close to –3 with a red background), which are equivalent to 
1.99% of the cell total. For their part, there are 41 cases of minimum or low impact (yellow 
background), equivalent to11.64% of the cell total. Lastly, two cells represent a beneficial 
impact, equivalent to 0.57% of the cell total,. 

Table 26. Impact Assessment Summary - Industrial Component 

Impact Assessment Number of Cells Percentage

-1  No Impact 302 85.79 % 

-2  Minimum or low 41 11.64 % 

-3   Medium 7 1.99 % 

+ 1, 2 and 3 Favorable 2 0.57 % 
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5.2. Environmental Management Report and Management Plan 

5.2.1. Methodology 

When the construction of the methodological instruments for the Qualitative Evaluation 
was complete, a series of Data Sheets with the Environmental Management Plan were 
drawn up for each of the activities, which, on the basis of the reference of the impact, 
describe the prevention and mitigation measures. These data sheets are complemented by 
others in which the planning and evaluation of the preventive and mitigations measures are 
set out. In addition, the most significant impacts are illustrated with texts which describe 
them and photographs to enhance the illustration. 

In designing these instruments, existing methodological guidelines used by the Ministry of 
the Environment, the Colombian Agriculturalists Society (SAC) and the agricultural sub-
sectors were followed, as per the publication Environmental Guidelines on the Oil Palm 
cultivations (because of their similarity to the Chontaduro palm), on the Raw Sugar Agro-
industry (because it is an activity exclusively carried out by the rural population, as in the 
case of the AGROAMAZONIA producer associates), on the Fruit and Vegetables Agro-
industry (because of the Amazon fruit growing activities being carried out to complement 
the production of the Heart of Palm Project)31.

31 Several Authors. “Guía Ambiental para el subsector de la agroindustria de la Palma de Aceite” 
(Environmental Guide for the Fruit and Vegetables sub-sector) and “Guía Ambiental para el 
subsector de la agroindustria de la Panela” Environmental Guide for the Panela agro-industry sub-
sector). Ministry of the Environment, Colombian Agriculturalists Society, Oil Palm Growers 
Federation, Colombian Fruit and Vegetables Association ASOHOFRUCOL, FEDEPANELA Bogotá, 
2002.
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5.2.2. Agricultural Component 

5.2.2.1. Preventive and Mitigation Measures Data Sheets 

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

1.0 GERMINATORS 

REF. Prevention measures Mitigation measures 

A3
Do not use chemical products to control weeds and for seed 
treatment. Physical-chemical soil analyses when events of 
contamination or soil removal occur. 

Implement weed control manually 

A4
Avoid destruction of the surface layer of the soil in 
establishing plantations. 

Use of organic fertilizers in establishing plantations. 

A24 Avoid destruction of flora in area surrounding germinator. 
Evaluation of sowing native trees in areas surrounding the 
germinator. 

A30 Follow the recommendations of agro- chemicals producers. Do not use chemical herbicides. 

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

    2.0 NURSERIES 

REF. Prevention measures Mitigation measures 

B1 Do not use soil to fill plant bags. 
Use of organic fertilizer produced at the plant to fill plant 
bags

B3
Do not use chemical herbicides, make physical-chemical 
analysis of soils when contamination or removal events 
occur

Control weeds manually. 

B4 Avoid destroying surface layer for filling plant bags. Use organic fertilizer produced at the plant to fill plant bags.

B24 Avoid destruction of flora in area surrounding the nursery. 
Evaluation of native trees planted in the area surrounding the 
nursery. 

B30
Carry out studies of biological control taking the 
recommendations of the manufacturers of agro chemicals 
into account 

Reduction in use of agro chemicals. Implementation of
biological control and integrated,,, pest management. 

B39 Continue support for community association processes. 
Make known the advantages of working in the nursery as an 
association

B41
Continue the agricultural extension activities carried out by 
the technical department. 

Continued training in new cultivation technologies 

B42 Ensure sustainability of the Project. Ensure sustainability of the Project 

B43 Ensure sustainability of the Project Ensure sustainability of the Project. 
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ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

    3.0 ESTABLISHMENT OF PLANTATION 

REF. Prevention measures Mitigation measures 

C1
Take into account the topographical conditions for the 
establishment of the plantation 

Protect soils with vegetal layer 

C4  Protect soils with vegetal layer 

C15
Avoid establishing plantations on lots with high brush and 
make census of species 

Avoid burning to destroy underbrush 

C16
Avoid modifying the ecosystem in the area surrounding 
plantation and make census of species 

C21
Avoid establishing plantations in woodland areas, make 
analyses and quantity species to be cut down. 

C24 Avoid changing the ecosystem surrounding the plantation  

C41
Support agricultural extension activities carried out by the 
technical department 

C42 Prioritize family work in the establishment of the plantation 
Continue with entrepreneurial training course for the 
associates

C43 Ensure sustainability of the Project Ensure sustainability of the Project 

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

4.0 PLANTATION MAINTENANCE 

REF. Prevention measures Mitigation measures 

D3
Make soil analyses (electrical conductivity before applying 
corrective measures. 

Implement organic agriculture 

D15 Avoid using herbicides Maintain the vegetal layer 

D16
Carry out the necessary studies of possible pests and 
diseases and their biological control 

Implement biological control and integrated pest 
management 

D23 Avoid alterations to the ecosystem Do not use insecticides and herbicides 

D30
Follow recommendations on agro chemicals management 
issued by the manufacturers 

Do not use toxic agro chemicals 
Implement an integrated pest management program 

D31 Train workers in cutting stalks. Use leather gloves for cutting work 

D34 Develop training programs in occupational health 
Use protection equipment such as gloves, boots and masks 
for work requiring such protection 

D41 Support agricultural extension activities Continue training workshops in new cultivation technologies

D42 Prioritize family work in the nursery Continue entrepreneurial training courses for the associates 

D43 Ensure the sustainability of the Project Ensure the sustainability of the Project 
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ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

5.0 OTHER CROPS 

REF. Prevention measures Mitigation measures 

E24 
Avoid intervening in zones bordering on fruit 
orchards/plantations 

Evaluate planting of native trees in areas surrounding fruit 
orchards/plantations 

E41 Support agricultural extension activities  Continue training in new technologies 

E42 Prioritize the family in agricultural work Continue entrepreneurial training for the associates 

E43 Prioritize the family in agricultural work Continue entrepreneurial training for the associates 
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5.2.2.2. Prevention and Mitigation Measures Planning and Assessment Data Sheets 

ENVIRONMENTAL ASSESSMENT 
PLANNING AND ASSESSMENT  MEASURES 
DATA SHEET

1.0 GERMINATORS 

REF. ACTIVITY
COST PER 
ACTIVITY

FREQUENCY COMMENTS

A3
Control weeds manually and do not use chemical 
products. 

[ 1 ] Regularly, depending on weed proliferation  Regular revisions to analyze the magnitude 

 Physical-chemical soil analysis COL$59.000.oo 
When events of contamination occur or on soil 
removal 

One soil sample per event 

A4
Avoid destruction of surface layer of soil and use 
organic fertilizers for establishment of plantations. 

[ 1 ] During establishment of plantations Regular revisions to analyze magnitude 

A24
Avoid destruction of flora in areas surrounding 
germinator and evaluate planting of native trees is 
those areas. 

[ 1 ] Once before commencement of germinators. Opinion of CORPOAMAZONÍA 

A30
Follow recommendations of the agro chemicals 
producers and avoid  use of agro chemicals. 

[ 1 ]
Permanent application of Occupational Health and 
Industrial Safety programs 

The germinator is managed by Agroamazonía. 

(*) This cost is not carried to the summarized accumulation shown on Table 3.2.2.1, as it will only be incurred in the event of one of the events referred 
to

[ 1 ] Activities carried out as part of the functions required for management of the germinators 
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ENVIRONMENTAL ASSESSMENT 
PLANNING AND ASSESSMENT  MEASURES 
DATA SHEET

2.0 NURSERIES 

REF. ACTIVITY
COST PER 
ACTIVITY

FREQUENCY COMMENTS

B1
Do not use soil to fill plant bags, use the organic 
fertilizer produced at the Plant to fill plant bags 

[ 1 ] During filling of plant bags 
Revisions at places where nurseries are installed to 
evaluate the magnitude 

B3
Avoid using chemical herbicides and control weeds 
manually 

[ 1 ] Regularly, depending on week proliferation. Regular revisions to analyze the magnitude  

 Physical-chemical soil analyses COL$59.000.oo(*) 
Once when events of contamination or removal of 
soils occur 

One soil sample per event 

B4
Avoid destruction of surface layer when filling 
plant bags and use organic fertilizer produced by 
the plant to fill plant bags 

[ 1 ] During filling of plant bags Regular revisions to analyze the magnitude 

B24
Avoid destruction of flora in areas surrounding 
nursery and evaluate planting of native trees in area 
surrounding the nursery 

[ 1 ] Once prior to commencing nurseries CORPOAMAZONÍA opinion 

B30

Carry out studies of biological control, taking into 
account the recommendations of the manufacturers 
of agro chemicals and reduce use of agro chemicals 
by implementing biological control and MIP 

[ 1 ]
Minimum of a bi-monthly visit by the 
Agroamazonía technician 

.

B39
Support community association processes. 
Make known the advantages of nursery activities as 
an association 

[ 1 ]
During visits of the Agroamazonía technician 
and/or the social component  or social promoter at 
least every two months. 

Work of Agroamazonía technical and social 
departments 

B41

Support the agricultural extension activities carried 
out by the technical department. 
Continue training workshops in new cultivating 
technologies. 

[ 1 ]
During the visits of the Agroamazonía technician 
and/or the social component  or social promoter at 
least every two months. 

Work of Agroamazonía technical and social 
departments 

B42 Ensure the sustainability of the Project. 
During planning of new cultivations and 
programming cutting 

Work of Agroamazonía management. 

B43 Ensure the sustainability of the Project.  
During planning of new cultivations and 
programming cutting 

Work of Agroamazonía management. 

(*) This cost is not carried to the summarized accumulation shown on Table 3.2.2.1, as it will only be incurred in the event of one of the events 
referred to

[ 1 ] Activities carried out as part of the functions required for management of the germinators 
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ENVIRONMENTAL ASSESSMENT 
PLANNING AND ASSESSMENT  MEASURES 
DATA SHEET

3.0 ESTABLISHMENT OF PLANTATION 

REF. ACTIVITY
COST PER 
ACTIVITY

FREQUENCY COMMENTS

C1
Soils analysis and evaluation of topography, 
keeping soil protected by a vegetal layer 

COL$59.000.oo(*) Once before commencing cultivation 
A soil sample per property and apply indices of
table 4.2.2.1 

C4 Keep soils protected by a vegetal layer [ 1 ] During establishment of plantation  

C15
Avoid establishing plantations on high brush lots, 
take a census of species, and avoid burning to 
destroy underbrush 

COL$36.000.oo(**) Once before commencing cultivation Species census per hectare 

C16
Avoiding modifying the ecosystem surrounding the 
plantation and take a census of species 

COL$36.000.oo(**)
Once before commencing cultivation Species census per hectare 

C21
Avoid establishing plantations in woodland areas, 
analyze and quantify the species to be cut down. 

COL$36.000.oo(**)
Once before commencing cultivation Species census per hectare 

C24
Avoid modifying the ecosystem surrounding the 
plantation. 

[ 1 ] Once prior to commencing nurseries. CORPOAMAZONÍA opinion 

C41
Support the agricultural extension activities of the 
technical department. Continue workshops for 
training in new cultivation technologies 

[ 1 ]
During visits of the Agroamazonía technician 
and/or the coordinator of the social component or 
social promoter, a minimum of every two months. 

Work of Agroamazonía technical and social 
departments 

C42 Ensure the sustainability of the Project 
During planning of new plantations and 
programming of cutting 

Work of Agroamazonía management 

C43 Ensure the sustainability of the Project  
During planning of new plantations and 
programming of cutting 

Work of Agroamazonía management 

(*) Soil analyses must be made for each property included in the program, the properties programmed for 2003 were taken into consideration in the cost evaluation in Table 
3.2.2.1. 
(**) The cost of these census exercises are estimated for planting one hectare of cultivation per property. The analysis of the effect on flora and Destruction of Woodland are 
mutually exclusive.  Only one of them was therefore included in the Table 3.2.2.1 summary. 
[ 1 ] Activities carried out as part of the functions involved in the establishment of the plantation 
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ENVIRONMENTAL ASSESSMENT 
PLANNING AND ASSESSMENT  MEASURES 
DATA SHEET

    4.0 PLANTATION MAINTENANCE 

REF. ACTIVITY
COST PER 
ACTIVITY

FREQUENCY COMMENTS

D3
Make soil analyses (electrical conductivity) prior to 
applying corrective measures.  

COL$59.000.oo(*) 
Every 24 months if there are changes in the doses 
of fertilizers or soils corrective measures. 

One soil sample per property and application of
biological control schemes in tables 4.2.2.2 and 
4.2.2.3 

D15
Try to avoid using herbicides and conserve the 
vegetal layer 

[ 1 ] During the development of the plantation  

D16

Make the necessary studies of possible pests and 
diseases and their biological control. 
Implement biological control and integrated pest 
management. 

[ 2 ] During the development of the plantation 
Apply biological control schemes in tables 4.2.2.2 
and 4.2.2.3 

D23
Avoid alterations in the ecosystem. 
Avoid using insecticides and herbicides. 

[ 1 ] During the development of the plantation  

D30

Follow the recommendations on the management 
of agro chemicals issued by the manufacturers and 
the use of toxic agro chemicals and implement the 
MIP

[ 2 ]
One visit from the Agroamazonía technician a 
minimum of every two months 

D31
Train workers in stalk cutting and check on the use 
of leather gloves for this work. 

[ 2 ]
One visit from the Agroamazonía technician a 
minimum of every two months 

D34

Develop training programs in occupational health 
and check on the use of protection items, such as 
gloves, boots and use of masks for jobs requiring 
them. 

[ 2 ]
One visit from the Agroamazonía technician a 
minimum of every two months 

D41
Support agricultural extension activities. 
Continue with training workshops in new 
cultivation technologies.  

[ 2 ]
One visit from the Agroamazonía technician and 
the coordinator of the social component at least 
every two months 

Work of Agroamazonía technical and social 
departments 

D42 Continue entrepreneurial training for associates. [ 2 ]
One visit from the Agroamazonía technician and 
the coordinator of the social component at least 
every two months 

Work of Agroamazonía technical and social 
departments 

D43 Ensure sustainability of the Project  Work of Agroamazonía management. 

(*) For the purposes of cost estimation, these studies of the properties which reported with plantations established in 2002. 
 [ 1 ] Activities carried out as part of the functions appropriate to maintaining the plantation 
[ 2 ] Forms part of the advisory service provided by Agroamazonía
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ENVIRONMENTAL ASSESSMENT 
PLANNING AND ASSESSMENT  MEASURES 
DATA SHEET

5.0 OTHER CROPS 

REF. ACTIVITY
COST PER 
ACTIVITY

FREQUENCY COMMENTS

E24 
Avoid intervening zones adjacent to fruit orchards 
and plantations and recommend planting native 
trees all around them 

[ 1 ] 
One visit from the Agroamazonía technician at least 
every two months. 

E41 
Support agricultural extension activities and 
continue training in new technologies 

[ 2 ]
One visit from the Agroamazonía technician and 
the social component coordinator at lease every two 
months  

Work of the Agroamazonía technical and social 
departments. 

E42 
Prioritize family agricultural work and continue 
with entrepreneurial training for associates. 

[ 2 ]
One visit from the Agroamazonía technician and 
the social component coordinator at lease every two 
months 

Work of the Agroamazonía technical and social 
departments. 

E43 
Prioritize family agricultural work and continue 
with entrepreneurial training for associates. 

[ 2 ]
One visit from the Agroamazonía technician and 
the social component coordinator at lease every two 
months 

Work of the Agroamazonía technical and social 
departments. 

[ 1 ] Activities carried out as functions appropriate to other plantations 
[ 2 ] Forms part of the Agroamazonía advisory service
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TABLE OF COSTS OF THE AGRICULTURAL COMPONENT 
MANAGEMENT PLAN 

ACTIVITY 
UNIT VALUE 
PER PROPERTY

Number of 
properties
in year 2003

Total value in COL$ 

Soil analysis in 
selection of new 
properties

59,000 267 15,753,000 

Soil analysis to 
identify possible 
contamination with 
chemicals on 
cultivated lots 

59,000 60 3,540,000 

Analysis and 
quantification of
species to be cut 
down

36,000 267 9,612,000 

Census of species 36,000 267 9,612,000 

TOTAL $ 38,517,000 

Note : Amounts in Colombian pesos. 
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5.2.2.3. Illustration of important impacts 

In spite of palm cultivation being carried out, at present, without applying insecticides or 
fungicides or any other toxic pesticides, the communities do in fact apply this type of 
product to the rest of the properties. Therefore, it is considered important that prevention 
and mitigation measures be applied, both to prevent damage to the natural resources and to 
prevent health problems in the form of diseases derived from the use of agrochemicals. 

5.2.2.4. Illustration of the mitigation and control measures 

As a prevention measure to avoid having to mitigate the use of agrochemicals, we 
recommend the implementation of organic agricultural programs and biological pest 
control. It would be desirable for AGROAMAZONIA technicians to encourage these 
practices for the rest of the crops grown on the farms, taking advantage of their permanent 
proximity to the farmers. 

The following table lists the restrictions established by the United States environmental 
legislation, showing that there is not problem involved in the use of the majority of the 
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inputs used in the cultivation of Heart of Palm at present, with the exception of Paraquat, 
which is under level one toxic restrictions. As a measure for the environmental 
management of the plantations, we recommend that the use of chemical herbicides to 
control weeds be avoided and replaced by manual control routines. 

On some farms in the project, Paraquat is being used as the herbicide, a practice which 
must be eliminated for the following reasons32:

1. This herbicide is catalogued by the EPA with high toxicity (Class 1), and it is on 
the list of Restricted Use Pesticides (RUP), which must be sold and applied by 
certified entities only. 

2. High toxicity has been found if mammals ( LD50 oral from 110 to 150 mg/Kg 
in rats. High exposition to this herbicide can cause respiratory problems, 
irritation of the eyes and nostrils. Many cases of diseases and/or death in 
humans have been reported. the lethal dose (taken by mouth) in humans is 
estimated at 35 mg/kg. 

3. It is moderately toxic for birds and aquatic organisms 
4. Accumulates in the soil over a long period of time. 
5. Causes serious damage to vegetation by its desiccation action.

32 Source:  Toxicology Network Extension, Pesticide Information Profiles 

YES NO

VITAVAX-300
CARBOXIN 20%

CAPTAN 20%

Fungicide for treatment of seeds in the germinatorCategory II Highly toxic
X

VITAVAX-400
CARBOXIN 20%

TIRAN 20%

Fungicide for treatment of seeds in the germinator-Category III Fairly toxic
X

GRAMOXONE PARAQUAT Herbicide for plantation maintenanceCategory I Extremely toxic 
X

ROUNDUP N-(FOSFOMETIL) GLICINA

Herbicide for maintenance of paths of the germinator, nursery and on the plantation

Category IV Slightly toxic
X

GRYFOSAN SL

FAENA 320

BATALLA SL 480

GLIFOSATO
Herbicide for maintenance of paths of the germinator, nursery and on the plantationCategoría IV Category IV Slightly toxic

X

AGROCHEMICALS USED IN THE HEART OF PALM PROJECT

USAID RESTRICTION
COMMERCIAL NAME ACTIVE INGREDIENT USE TOXICITY
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5.2.3. Industrial Component 

5.2.3.1. Preventive and Mitigation Measures Data Sheets  

ENVIRONMENTAL ASSESSMENT  
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

    1.0 AGRO-INDUSTRIAL PRODUCTION 
PROCESSES

REF. Prevention measures Mitigation measures 

F3
Ensure that biodegradable soaps are used during cleaning of 
the plant. Sweep up dry solids prior to washing floors and 
the plant in general.  Physical-chemical soil analysis.              

Prepare an Operation Manual defining the procedures 
recommended for the different activities which generate 
discharges of liquids into the industrial sewage network.  

Carry out analyses of industrial discharges to define whether 
the retention tank needs changes. Take water samples at the 
points of discharge onto soil. 

F11

The necessary measures must be introduced to establish the 
quality of the water of the industrial liquids discharges, both 
at the outlet from the plant and on its arrival at the Singuiya 
wetland. In addition, an evaluation of the efficiency of the 
retention pool must be made.  For so long as there is 
uncertainty regarding these points, it is not possible to verify 
the present status of the discharges or define the measures 
which must be applied. Take samples of waste waters and 
carry out physical, chemical and microbiological analyses.    

Prepare an Operation Manual defining the procedures 
recommended for the different activities which generate 
discharges of liquids into the industrial sewage network. 

The Operation Manual will define the contingency plans to 
be followed in the event of discharges of contaminant 
elements not produced by industrial production.   

Ensure that biodegradable soaps are used for cleaning the 
plant. Sweep up dry solids before washing the floors and the 
plant in general. Carry out analyses of  industrial discharges 
to define whether the retention tank needs changes to ensure 
that they comply with the standard (Decree 1594 of 1984), 
in particular with the reduction in temperature to below 40 
degrees centigrade. Operation Manual and procedure.             

Designate a company employee to be in charge of
environmental follow-up of the industrial processes, 
treatment systems, test programming, training and 
fulfillment of the requirements of the environmental entity 
(Corpoamazonía).  

F13

The necessary measures must be introduced to establish the 
quality of the water of the industrial liquids discharges, both 
at the outlet from the plant and on its arrival at the Singuiya 
wetland. In addition, an evaluation of the efficiency of the 
retention pool must be made.  For so long as there is 
uncertainty regarding these points, it is not possible to verify 
the present status of the discharges or define the measures 
which must be applied. The analysis proposed in F11 
includes a quantification of the solids in the in the samples.  

The Operation Manual must define the management 
required for the solids generated during the industrial 
process. 

Make analysis of the scraping tables where part of the 
material falls to the ground and is dragged into the industrial 
waste network during the final washing of the plant. All this 
material should  reach the central channel on the work table.

The processes of collection of dry solids prior to washing 
the production plant can be improved. 

F22

As more is known of the quality and the quantity of liquid 
discharges onto the Singuiya wetland, it will be possible to 
establish the effect and preventive measures, The F11 
analysis includes an evaluation of the contaminants which 
may affect humid areas. 
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continued

ENVIRONMENTAL ASSESSMENT STUDY 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

1.0 AGRO-INDUSTRIAL PRODUCTION PROCESSES 
(continued) 

REF. Prevention measures Mitigation measures 

F24

The effect of the plant on the regional landscape is minimal. 
The plant managers have decided to undertake landscape 
measures on the lot where the plant is located to improve 
visual impact.    

Camouflaging the buildings, nursery and the organic 
fertilization area with natural hedging and tree planting.  

F25

Define the effects caused by steam inside the building on 
both employees and the industrial production. We 
recommend that the steam tunnel chimney be extended and 
take outside the building, as well as installing an extraction 
hood over the kettles used in the preparation of the brine. 

F28

According to the noise levels generated by the steam tunnel, 
it must be established whether the operators and 
administrative employees need hearing protectors. The noise 
level must be verified.  

F29
[1] 

A program for the routine sampling of the quality of the 
water used in the industrial process, either by tests in the 
plant quality laboratory or under contract with an external 
company for the purpose. Physical, chemical and 
microbiological analyses of drinking water must be made. 

Uncertainty regarding the quality of the water being used in 
the plant, above all the water used for washing packages and 
in the preparation of the brine used in packaging must be 
reduced (government,,, liquid). 

F31

Change the rubber gloves used by the operators who handle 
stalks with thorns for others which provide greater 
protection. 
An accident risk study must also be made to establish 
whether the elements used by the peeling, scraping and 
cutting operators are sufficiently safe for the activity carried 
out. There must be provision of adequate industrial safety 
items and an accident risk study must be made.  
Employees must be trained in accident prevention and safe 
practices during the industrial process. 

Employees must be trained in accident prevention and safe 
practices during the industrial process.   

F34
[1] 

Revise and implement the  company’s "Occupational Health 
Program” in its entirety. 
Place first aid items and extinguishers in the production 
area. Demarcate the working areas and pathways. Signpost 
emergency exits and protection zones and dangerous sectors 
with machines and facilities (equipment which operates with 
heat, such as the autoclave, kettles and the steam tunnel). 

Induction of employees in the use of industrial protection 
items, training programs in the preventive maintenance of
equipment, accident prevention and contingency plans in 
cases of events implying a health hazard.  

F42
Continue with information to users of  Agroamazonía on 
production, costs and income of the plant as a tool to 
provide security to continue with Heart of Palm plantations. 

[1] (Contingent risk must be dealt with immediately) 
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ENVIRONMENTAL ASSESSMENT  
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

2.0 GENERATION (steam and electricity) 

REF. Prevention measures Mitigation measures 

G3
[1] 

Construction of a perimeter channel and a contention pool 
under the fuel tank to guarantee retention of the maximum 
storage volume of the tank. Protection of the conduction 
pipes must be improved (See annex 7.2.1) 

If a fuel spill onto natural land occurs, a contingency plan 
must be put into operation to decontaminate the area. 

Implementation of the measures necessary to avoids spilling 
or oils and fuels when generating equipment maintenance is 
being performed. Physical-chemical analysis of soils. 
Place in bins empty oil receptacles and all material which 
comes into contact with grease, oil and fuel during 
maintenance exercises.   

G9
[1] 

Construction of a perimeter channel and a contention pool 
under the fuel tank to guarantee retention of the maximum 
storage volume of the tank. Protection of conduction pipes 
must be improved (See annex 7.2.1) 

If a fuel spill occurs, it must be prevented from reaching the 
Singuiya wetland and from contaminating the cistern from 
which water is taken for consumption of the plant. 

Implementation of the measures necessary to avoids spilling 
or oils and fuels when generating equipment maintenance is 
being performed. Physical-chemical analysis of soils. 
Place in bins empty oil receptacles and all material which 
comes into contact with grease, oil and fuel during 
maintenance exercises.  

G11 Carry the boiler vent to a box for reducing temperature.  

G24

The fuel tank and the cabinet with the electricity generator 
may be included in a landscape project to camouflage them, 
taking into account that a security strip must be kept. 
Execution of a landscape project is a decision of the 
Agroamazonía executives 

G26
There must be maintenance programming for the engines of 
all the fuel and venting systems.   

G28
[1] 

The noise caused by the boiler and the generator must be 
metered. According to the measurements of the intensity of 
the noise in each plant area, the industrial safety measures 
required must be provided (hearing protectors, dissipating 
screens,,,, etc.)   

Evaluate the possibility of isolating the boiler area to reduce 
the effect of noise inside the plant. 

G34
Employees responsible for operation and maintenance of the 
generating systems (steam and electricity) must be provided 
with industrial safety items (hearing protectors, gloves, etc.) 
Protection zones and danger areas around the generating 
equipment must be demarcated. 
The generating equipment maintenance program must be 
followed.

[1] (Contingent risk must be dealt with immediately) 
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ENVIRONMENTAL ASSESSMENT  
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

   3.0 TREATMENT SYSTEMS (drinking water and 
domestic waste waters) 

REF. Prevention measures Mitigation measures 

H3

There must be a treatment system for retro-wash water if it 
does not comply with the standard. Take samples of retro-
wash water from the filters at the points of discharge onto 
the soil. 

Evaluate the possibility of building a drying bed for the 
retro-wash discharges from the filters. 

H5

Determine the present construction conditions of each of the 
cisterns, i.e.: diameter, total depth, re-loading method 
(lateral filters and/or bed filter), material and whether they 
have a lateral gravel,,, lagging and sanitation seal.  
Carry out pumping tests to determine the capacity of the 
cisterns, static level and dynamic level.  

H11
Request the company which built the works, or, if there is 
none, draw the building plans of the septic tank and the 
natural rush treatment system. 
Request the company which built the works or, if none, 
write the septic tank and natural rush treatment system 
operation and maintenance manuals.    

H24

The drinking water purification plant may be included in the 
landscape project for camouflage, taking into account that a 
security strip must be kept. The execution of a landscape 
project is a decision of the Agroamazonia executives. 

H25
Follow up the levels of all sludge and foam in the septic tank 
and apply maintenance of same according to the 
recommendations of the designer.  

Odors produced by a septic tank cannot be avoided. It is 
possible to consider the possibility of natural hedges or tree 
planting around to reduce smell. 

H28
Meter the noise generated by the electric engines of the 
pumping systems. Carry out preventive maintenance of the 
engines.  

H29
[1] 

Reconstruct the information on the design, building, 
operation and maintenance of the water treatment system for 
consumption and from the three cisterns. 
Physical, chemical and microbiological analyses of drinking 
waters.

[1] (Contingent risk must be dealt with immediately)
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33

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

5.0 ORGANIC FERTILIZER PRODUCTION 

REF. Prevention measures Mitigation measures 

J11
Ensure that the leachates which may be generated by the 
piles during the decomposition process in the production of 
organic fertilizer are collected. 

J20
Measures must be introduced to control any vectors which 
may be attracted.   

Place insect traps. 

J24
At present there is a natural hedge which separates the cover 
of the industrial plant. The required maintenance must be 
made to this hedge for it to continue to develop. 

J25
As the natural hedge develops and densified, it will become 
a barrier which will serve to control odors.  

J28
Noise levels must be metered and the engines of the 
equipment used in this zone must receive maintenance.   

J31
Adequate industrial safety items must be provided. 
Employees must be trained in the prevention of accidents 
and safe practices during the industrial process. 

J44 Use the production to set up gardens and to fill plant bags.  

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

6.0 GERMINATORS 

REF. Prevention measures Mitigation measures 

K3
Avoid the use of chemical products to control weeds and for 
seed treatment and carry out soil physical-chemical analyses 
when events of contamination or soil removal occur. 

Control weeds manually. 

K4
Avoid destruction of the soil surface in setting up the 
gardens. 

Use organic fertilizer in setting up the gardens. 

K24 Avoid destruction of flora around the germinator. 
Evaluate planting native trees in the area surrounding the 
germinator. 

K30
Follow the recommendations of the manufacturers of 
agrochemicals. 

Avoid using chemical herbicides. 

ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

7.0 TRANSPORT 

REF. Prevention measures Mitigation measures 

L3 
All vehicle mechanics work must be prohibited within the 
lot where the industrial plant is located. Physical-chemical 
analyses soil. 

L9 

All vehicle mechanics work must be prohibited within the 
lot where the industrial plant is located.  Take waste water 
samples at the points of discharge into bodies of water and 
carry out physical, chemical and microbiological analyses. 

L26 
Vehicles which operate for the project must be under 
maintenance programs for all combustion and venting 
systems.   

L31 
Drivers must be provided with industrial safety items 
appropriate to the handling of stalks. 

33 Activity 4.0 Storage is not taken into consideration in this analysis because it causes no important 
impacts. 
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ENVIRONMENTAL ASSESSMENT 
PREVENTIVE-MITIGATION 
MEASURES DATA SHEET

8.0 DIVERSIFICATION PROJECTS 

REF. Prevention measures Mitigation measures 

M5 
Evaluate the consumptions required by the industrial plant, 
including new processes, and establish efficient water 
management..  

M9 
Measures must be introduced during construction to prevent 
discharges of oils, grease and fuels which could reach bodies 
of water. 

M11 

Measures must be introduced during construction to prevent 
discharges of machine wash waters or any contaminant 
liquid which could reach bodies of water. In the event of 
spills, take samples of waste water at the points of discharge 
into bodies of water and implement physical, chemical and 
microbiological analyses. 
Industrial liquids discharges from the new processes will 
have to be studied to determine whether the require 
treatment before final disposal onto the Singuiya wetland 

M24 
It is the decision of the executives of the industrial plant to 
present a landscape plan to camouflage the new buildings.    

M28 

During construction, verify whether the workers who 
operate equipment which produces noise (pneumatic drills, 
vibration compactors, cutters, etc.) have hearing protection 
items. 
Provide industrial safety items which are adequate for and 
an accident risk study must be made. 
Employees must be trained in accident prevention and safe 
practices during the industrial process.  

M29 
[1] 

Implement a drinking water sampling program and carry out 
the physical, chemical and bacteriological analyses at the 
uptakes used for the new juicing and bottled water 
processes.

M34 
Implement hygiene and industrial safety programs to be 
applied in both the construction phase and in the operation 
of the new processes. 

M42 Ensure the economic sustainability of the new projects.  

M5 
Evaluate the consumptions required by the industrial plant, 
including new processes, and establish efficient water 
management..  

M9 
Measures must be introduced during construction to prevent 
discharges of oils, grease and fuels which could reach bodies 
of water. 

[1] (Contingent risk must be dealt with immediately)
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5.2.3.2. Data Sheets for Planning and Assessment  of Prevention and Mitigation Measures 

ENVIRONMENTAL IMPACT STUDY 
PLANNING AND EVALUATION ASSESSMENT  MEASURES DATA SHEET

    1.0 AGRO-INDUSTRIAL 
PRODUCTION PROCESSES 

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

Ensure that biodegradable soaps are used during cleaning of the plant. Sweep up dry 
solids before washing floors and plant. Physical-chemical soil analysis.                           

COL$59,000.oo  
Once when events of contamination 
or soil removal occur 

One sample of soils per event 

F3
Analysis of industrial discharges to define whether the retention tank requires 
modifications. Take water samples at points of discharge onto soil 

COL$270,000)
Once when events of contamination 
occur

One sample of discharge per event 

Construction of a planning, channel and temperature control (optional) COL$5,684,823  Once See numeral 7.2.3 

Operation and procedures manual [ 1 ] Once

It is necessary to take the measures necessary to define the quality of the water of the 
industrial liquids discharges, both at the outlet of the plant and at the point of discharge 
onto the Siguiya wetland, In addition, an evaluation of the efficiency of the retention 
tank must be made.. 
For so long as there is uncertainty at these points it will be impossible to verify the 
present status of the discharges or define the measures which should be implemented. 
Take sample of residual waters at the points of discharge into bodies of water and 
physical, chemical and microbiological analyses. 

COL$270,000  Annually 
One sample at point of discharge (See
Data Sheet PL 01)  

F11

Ensure that biodegradable soaps are used during cleaning of the plant. Sweep up dry 
solids before washing floors and plant. Physical-chemical soil analysis 
Analyses of industrial discharges to define whether the retention tank requires 
modifications to ensure that they comply with the standard (Decree 1594 of 1984), in 
particular in the reduction of the temperature to below 40 degrees centigrade. 
Operation and Procedures Manual.                                                                                    

[ 1 ] Once

Construction of a planning,,, channel and temperature control (optional). Evaluated at 
F3) [ 2 ] Once

F13

The measures necessary to verify the quantity of solids present in the water of the 
industrial liquids discharges, both at the outlet from the plant and at the point of 
discharge onto the Singuiya wetland. In addition, an evaluation of the efficiency of the 
solids traps at the retention tank must be made. .   For so long as there is uncertainty at 
these points it will be impossible to verify the present status of the discharges or define 
the measures which should be implemented. The analysis proposed in F11 includes the 
quantification of the solids in the samples. Optional construction of planning channel 
in F3. The processes of sweeping up dry solids before washing the plan can be 
improved.    

[ 2 ] Once The same discharge sample. 
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continued

ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

1.0 AGRO-INDUSTRIAL PRODUCTION PROCESSES (continuation

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

F22

As more knowledge is acquired of both the quality and the quantity of the liquid 
industrial  discharges onto the Singuiya wetland, it will become possible to determine 
the effect and the respective preventive measures. The analysis proposed in F11 
includes the evaluation of the contaminants which may affect the wetland areas. 
Optional: construction of a planning,,, channel and temperature control. 

[ 2 ] Once
The same discharge sample 

F24

The effect of the plant on the regional landscape is minimal. The executives will take 
the decision to undertake landscape measures on the lot where the plant is located, 
aimed at improving the visual impact. There is the possibility of camouflaging 
buildings, nursery and the place where the organic fertilizer is made with natural 
hedges and tree planning. 

[ 1 ] Once Opinion of CORPOAMAZONÍA 

F25

Define the effects of the steam in the building for both employees and the industrial 
production. We recommend that the chimney of the steam tunnel be extended to 
outside the building and also an extractor hood over the kettles used for the preparation 
of the brine. 

COL$1,500.000   Once 

F28
According to the noise levels generated by the steam tunnel, it must be decided 
whether the operators require hearing protectors. Measurement of the noise generated 
by the steam tunnel.  

COL$200,000 Once

F29
[*] 

A routine sampling program of the quality of the water consumed in the industrial 
process, either by testing in the plant laboratory or contracting an external company for 
the purpose. The uncertainty regarding the quality of the water being used at the plant 
must be reduced, especially in the case of the water used to wash packaging and in the 
preparation of the brine used in packaging (government liquid). Physical-chemical and 
microbiological analysis of drinking waters. 

COL$2.500.000  

COL$3.500.000

Microbiological analyses must be 
made daily.  

Physical-chemical analyses must be
made twice a month.  

The quality control laboratory of the 
plant must make the microbiological 
analysis. The physical-chemical 
analysis must be contracted from a 
suitable laboratory 
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continuation

ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

1.0 AGRO-INDUSTRIAL PRODUCTION PROCESSES (continuation

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

F31

Change rubber gloves used by the operators who handle the stalks with thorns for other 
more protective ones. In addition, carry out an accident risk study to define whether the 
elements used by the peeling, scraping and cutting operators are sufficiently sage for 
the activity they are carrying out. Provide adequate industrial safety elements and a 
make an accident risk study. Training for employees in accident prevention and safe 
practices during the industrial process. 

[ 1 ]
Constant application of the 
occupational health manual. 

F34
[*] 

Review and implement the Company’s “Occupational Health Program” .  
Place first aid and fire extinguishers in the production area. Demarcate work areas and 
transit routes. Signpost emergency exits, protection zones and dangerous areas with 
machines and facilities (equipment operated with heat, such as the kettles autoclave 
and the steam tunnel). 
Induction for employees in the use of industrial protection elements, training programs 
in preventive maintenance of equipment, prevention of accidents and contingency 
plans in the event of a health risk. 

[ 1 ] 
Constant application of 
Occupational Health and Industrial 
Safety program. 

(See Data Sheet PL 05)  

F42
Continue with information to Agroamazonía  users on the production, costs and 
income of the plant as a tool to provide security to continue with Heart of Palm
cultivation.

[ 1 ]
Evaluation of training courses and 
activities and verification of 
achievement of proposed goals. 

Work of technical and social 
departments of Agroamazonía 

[ 1 ]  Activities to be undertaken as part of Agroamazonía’s own functions 
[ 2 ]  The cost is included in other activities.  
[*] (Contingent risk must be dealt with immediately 
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

2.0 POWER GENERATION. (steam and electricity)

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

G3
[*] 

Construction  of a perimeter channel and a retaining pond under the fuel tank to 
guarantee maintenance of maximum storage volume of the tank. Protection of the pipe 
should be improved. Take the measures necessary to prevent oils and fuels spills when 
carrying out maintenance of generating equipment. Place empty oil receptacles and all 
material which comes into contact with crease, oil and fuel during maintenance 
exercises in bins. If fuel is spilled onto natural land, a contingency plan must be 
implemented to decontaminate the area.    

COL$19.600.000 Once

The costs required is for the 
construction of the tank. The 
advisability of building protection for 
the network or changing it for flexible 
underground pipe must be evaluated. 
See numeral 7.2.1 

 Physical-chemical soil analysis. COL$59.000 
Once when events of contamination 
or removal of soils occur. 

One soil sample per event 

G9
[*] 

See G3 above [ 2 ] Once  

Take the measures necessary to prevent spills of oils and fuels when carrying out 
maintenance of generating equipment. Physical-chemical analysis of waters. 

COL$270.000 
Once  when events of contamination 
occur.

One sample at discharge point 

G11 Carry boiler vent to a box for temperature reduction. COL$150.000  Once 

The boiler vent must comply with the 
liquid discharges standard, especially 
with the maximum temperature of 40 
degrees centigrade. 

G24
The fuel tank and the hut with the electricity generator may be included in a 
camouflage landscape project , taking into account that a safety strip must be left. 
Implementation of a landscape project is a decision of the Agroamazonía executives. 

[ 1 ] Once Opinion of CORPOAMAZONÍA 

G26 Programmed maintenance of all the combustion and venting systems must be followed. [ 1 ]
According to manufacturer’s
recommendations. 

G28
[*] 

Measurement of noise caused by the boiler and the generator. According to the 
measurements noise intensity in each of the areas of the plant, implement the industrial 
safety measures necessary if required (hearing protectors, dissipater screens).  

COL$900.000 Once

G34

Provide employees in charge of operations and carry out maintenance of the generating 
systems (steam and electricity) of industrial security elements (hearing protectors, 
gloves, etc.) Demarcate protection zones and dangerous areas around generating 
equipment. Follow the generating equipment maintenance Program  

[ 1 ]
Constant application of 
Occupational Health and Industrial 
Safety programs 

[ 1 ]  Activities carried out as part of Agroamazonía’ own functions 
[ 2 ]  Cost is included in other activities. 
[*] (Contingent risk must be dealt with immediately 
Data Sheet 3.3.2.3 
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

3.0 PURIFICATION SYSTEMS (drinking water and domestic waste 
waters)

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

H3

Have available a purification system for retro-washing water if it does not comply with 
the standard. Take samples of the retro-wash water from the filters at the points of 
discharge onto the soil. Evaluate the possibility of building a drying bed for discharge 
of retro-washing of filters. 

COL$270.000 Once

One sample of the discharge to 
establish whether purification is 
required. 

H5
Establish the present construction conditions of each of the cisterns, i.e.: diameter, total 
depth, reloading method (lateral filters and/or bed filter), material and whether they 
have a lateral gravel jacket. 

COL$200.000 Once

Carry out pump tests to define the capacity of the cisterns, static level and dynamic 
level.

COL$300.000  Once 
If the pumping system of each cistern 
is used. If a different pumping system 
is required, the value will increase. 

H11
Reconstruction of information on design, construction, operation and maintenance of 
the Waste Waters Purification System. 

COL$2.500.000  Once  

 Take samples of residual water to verify efficiency of purification. COL$1.080.000  Annually 
Four sampling points 

H24
The drinking water purification plant may be included in a landscape project for 
camouflage, taking into account that a security strip must be left. The execution of a 
landscape project is a decision of Agroamazonía executives. 

[ 1 ] Once Opinion of CORPOAMAZONÍA 

H25

Follow up the levels of sludge and foam in the septic tank and carry out the necessary 
maintenance of same in accordance with the recommendations of the designer. Septic 
tank odors cannot be avoided. The possibility of live fencing or tree planting around to 
reduce odor may be considered.  

[ 1 ] Quarterly  

H28
Take measurements of noise generated by electric motors of the pumping system and 
preventive maintenance of motors.  

[ 1 ] 
Once and in accordance with the 
recommendations of the 
manufacturer of the motors

H29
[*] 

Reconstruction of information on the design, construction, operation and maintenance 
of the consumption water and water in the three cisterns. Do not allow use of raw 
water from the cisterns in the filters retro-wash process. 

COL$3.000.000 Once

 Physical, chemical and microbiological analyses of drinking water. 
COL$2.500.000  
COL$3.500.000 

Microbiological analyses must be 
made daily. 
Physical-chemical analyses must be 
carried out twice a month. 

Microbiological analysis must be made 
by the plant quality control laboratory. 
The physical-chemical analysis is 
contracted from a suitable laboratory. 

[ 1 ]  Activities to be carried out a part of Agroamazonía’s own functions. 
[*] (Contingent risk must be dealt with immediately 
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

    5.0 PRODUCTION OF ORGANIC FERTILIZER

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

J11
Ensure that leachates which may be produced in the piles during the decomposition 
process in the production of organic fertilizer are collected. 

[ 1 ] Permanent 
Leachates must not be allowed to 
reach the wetland 

J20
Implement measures to control vectors which might be attracted. Placement of traps 
and insect counts. 

COL$1.600.000 Permanent 

Traps should be placed at a cost per 
placement of COL$160,000 and ten 
replacements per year. 
(See Data Sheet PL 07) 

J24
At present, there is a natural hedge separating the roof of the industrial plant. Carry out 
maintenance of this hedge for it to continue to develop. 

[ 1 ] Permanent  

J25
As the natural hedge develops and becomes more dense, it will become a barrier to 
control odors.  

[ 1 ] Permanent  

J28
Take measurements of noise levels. Carry out maintenance to engines of the equipment 
used in this zone.

COL$100.000 Once

J31
Provision of adequate industrial safety elements. 
Train personnel in accident prevention and safe practices during the industrial process.

[ 1 ] Permanent 
Leachates must not be allowed to 
reach the wetland 

J44 Use production for the establishment of sowing beds and filling plant bags. [ 1 ] 
Permanent application of the 
occupational health manual

J11
Ensure that leachates which may be produced in the piles during the decomposition 
process in the production of organic fertilizer are collected. 

[ 1 ] Monthly  
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

  6.0 GERMINATORS

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

K3 Control weeds manually and avoid the use of chemical products. [ 1 ]
Regularly, depending on weed 
density. 

Check regularly to analyze magnitude.

 Physical-chemical soil analysis COL$59.000 (*)
Once when events of contamination 
occur or soil is removed. 

One soil sample per event. 

K4
Avoid destroying the surface layer of soil and use organic fertilizer for establishment 
of sowing beds. 

[ 1 ] During construction of sowing beds. Check regularly to analyze magnitude.

K24
Avoid destruction of flora surrounding the germinator and assess sowing of native 
trees in that area. 

[ 1 ] Once prior to starting germinators. Opinion of CORPOAMAZONÍA 

K30
Follow the recommendation of the agro-chemical producers and do not use agro-
chemicals. 

[ 1 ]
Permanent application of 
Occupational Health and Industrial 
Security programs 

The germinator is handled by 
Agroamazonía. 

(*) This cost is not carried to the accumulation of the summary in Table 3.2.2.1, as it will only be incurred in one of the events referred to, but it is entered as an eventual analysis

[ 1 ] Activities carried out as part of germinator management functions 
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

7.0 TRANSPORT

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

L3 
All motor mechanical work must be prohibited within the lot where the industrial plant 
is located. Physical-chemical soil analysis. 

[ 1 ]
Once when events of contamination 
occur.

One soil sample per event 
(See Data Sheet PL 08) 

L9 
All motor mechanical work must be prohibited within the lot where the industrial plant 
is located. Take waste waters samples at points of discharge into bodies of water and 
physical, chemical  and microbiological analysis. 

[ 1 ]
Once when events of contamination 
occur.

One sample at the point of discharge. 
(See Data Sheet PL 01) 

L26 
Vehicles which operate for the project must be under a program of maintenance of all 
the combustion and venting systems.   

[ 1 ] 
According to manufacturer’s 
recommendations. 

L31 
Provision of adequate industrial safety elements.  
Training of employees in the prevention of accidents and safe practices.  

[ 1 ]
Permanent application of the 
occupational health manual. 

[ 1 ]  Activities to be carried out as part of Agroamazonía’s own functions 
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ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

    8.0 DIVERSIFICATION PROJECTS

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

M2 
Implement measures during excavation to avoid discharges of fuels, grease or oils 
from the construction equipment. Physical-chemical soil analysis. 

COL$59.000 
Once when events of contamination 
occur.

One soil sample per event. 

M4 Locate material from excavation during construction within the lot. [ 1 ] Once  

M5 
Study of evaluation of consumptions required by the industrial plant, including the new 
processes and efficient water management program.  

COL$800.000  Once . 

M9 

During construction, measures must be introduced to prevent discharges of oils, grease 
and fuels which could be carried to bodies of water. In the event of spills, take sample 
of waste water at the point of discharge in the bodies of water and make physical, 
chemical and microbiological analysis. 

COL$270.000  
Once when events of contamination 
occur.

One sample at point of discharge. 
(See Data Sheet PL 01) 

M11 

During  construction, measures must be introduced to prevent discharges of machine 
washing liquids or any liquid contaminant which may reach bodies of water. In the 
event of spills, take sample of waste water at the point of discharge in the bodies of 
water and make physical, chemical and microbiological analysis. 

[COL$270.000 
Once when events of contamination 
occur.

One sample at point of discharge. 

Discharges of industrial liquids from new processes must be studied to determine 
whether or not they require purification before final disposal into the Singuiya wetland

COL$1.500.000  Once . 

M24 
Landscape camouflage plan for the new constructions is the decision of the executives 
of the industrial plant..    

[ 1 ] Once Opinion of CORPOAMAZONÍA 
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continuation

ENVIRONMENTAL IMPACT STUDY 
PLANNING AND ASSESSMENT  MEASURES DATA SHEET

    8.0 DIVERSIFICATION PROJECTS

REF. ACTIVITY COST PER ACTIVITY FREQUENCY COMMENTS

M28 
During construction, ensure that workers operating equipment which generates noise 
(pneumatic drills, vibration compacters, cutters, etc.) have suitable hearing protection 
elements. 

[ 1 ]
Permanent application of 
occupational health manual. 

.

Provision of suitable industrial safety elements and carry out an accident risk study. 
Train personnel in the prevention of accidents and safe practices in the industrial 
process. 

[ 1 ] 
Permanent application of
occupational health manual. 

M29 
[*] 

Implement a drinking water sampling program and make the physical, chemical and 
bacteriological analyses of samples used for new juices and bottled water processes. 

COL$2.500.000 
COL$3.500.000  

Microbiological analysis must be 
made daily. 

Physical-chemical analyses must be 
made twice a month. 

Microbiological analyses must be 
made in the plant quality control 
laboratory. Physical-chemical analyses 
must be contracted with a suitable 
laboratory. 

M34 
Implement hygiene and industrial safety programs to be applied in both the 
construction and the operation phases of the new processes. 

[ 1 ] 
Permanent application of 
Occupational Health and Industrial 
Safety programs 

M42 
Ensure the economic sustainability of the new projects. 

[ 1 ]  Activities to be carried out as part of Agroamazonía’s own functions 
[*] (Contingent risk must be dealt with immediately 
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Table 27 

 MANAGEMENT PLAN COSTS - SUMMARY  

INDUSTRIAL COMPONENT 

Row ACTIVITY 
Data
Sheet

Reference Quantity Unit Cost Total Cost 

INFRASTRUCTURE 

1

Construction of a perimeter 
channel and a retaining pond 
under the fuel tank to 
guarantee retention of the 
maximum volume of the 
storage tank 

3.3.2.2 G3, G9 1 COL$ 19,600,000 
 COL$ 
19,600,000

2
The equipment necessary for 
microbiological analyses 
(approximate value) 

3.3.2.1
3.3.2.3
3.3.2.7

F29
H29
M29

1 COL$ 2,500,000  COL$ 2,500,000 

3

Extension of the steam tunnel 
chimney and place an 
extraction hood over the 
kettles.

3.3.2.1 F25 1  COL$ 1,500,000   COL$ 1,500,000 

4
Placement of insect traps and 
insect count. 

3.3.2.4 J20 10  COL$ 160,000  COL$ 1,600,000 

5
Extend boiler vent to a box for 
temperature reduction. 

3.3.2.2 G11 1  COL$ 150,000  COL$  150,000  

INFRASTRUCTURE SUBTOTAL  
 COL$ 
25,350,000

 ANALYSES     

6
Physical-chemical analysis of
water from the drinking water 
purification plant. 

3.3.2.1
3.3.2.3
3.3.2.7

F29
H29
M29

24  COL$ 145,833  COL $ 3,500,000 

7

Physical-chemical analysis of
final discharge of drinking 
water purification plant into 
the Singuiya wetland. 

3.3.2.3 H3 1  COL$ 270,000   COL$ 270,000  

8
Physical-chemical analysis of
discharge of industrial and 
domestic waste waters. 

3.3.2.3 H11 4  COL$ 270,000   COL$ 1,080,000 

SUBTOTAL ANALYSIS COL$ 4,850,000  
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Table 27  continuation 

MANAGEMENT PLAN COST SUMMARY  

INDUSTRIAL COMPONENT 

Row ACTIVITY 
Data
Sheet

Reference Quantity Unit Cost Total Cost 

STUDIES AND 
EVALUATIONS

9

Reconstruction of information on design, 
construction, operation and maintenance 
of the Treatment System for water for 
consumption and in the three cisterns. 

3.3.2.3 
H5
H29

1  COL$ 3,500,000  COL $ 3,500,000  

10

Measurement of noise levels (pressure 
level, frequency spectrum and 
directionality) in the different areas of 
the plant. 

3.3.2.1 
3.3.2.2 
3.3.2.4 

F28
G28
J28

1  COL$ 1,200,000   COL$ 1,200,000  

11
Reconstruction of information on design, 
construction, operation and maintenance 
of the Waste Waters Treatment System. 

3.3.2.3 H11 1  COL$ 2,500,000   COL$ 2,500,000  

12

Evaluation study of consumption
required by the industrial plant, 
including the new processes and 
efficient water management program.  

3.3.2.7 M5 1  COL$ 800,000   COL$ 800,000  

13
Study to define the treatment of 
industrial liquids discharges from the 
new processes. 

3.3.2.7 M11 1  COL$ 1,500,000   COL$ 1,500,000  

SUBTOTAL STUDIES AND EVALUATIONS 
 COL$ 
9,5000,000

POSSIBLE ANALYSES

14 Physical-chemical soils analysis. 

3.3.2.1 
3.3.2.2 
3.3.2.5 
3.3.2.6 
3.3.2.7 

F3
G3
K3
L3
M2

1  COL$ 59,000   COL$ 59,000  

15
Sampling of water at the waste waters 
discharge points. 

3.3.2.1 
3.3.2.2 
3.3.2.6 
3.3.2.7 

F3, F11, F13, 
F22
G9
L9
M9, M11 

1  COL$ 270,000   COL$ 270,000  

16
Physical-chemical analysis of drinking 
water

    1  COL$ 145,833   COL$ 145,833  

17
Microbiological analysis of drinking 
water. 

    1  COL$ 120,000   COL$ 120,000  

SUBTOTAL POSSIBLE ANALYSES COL$ 594,833  

ANALYSES OPTIONAL INFRASTRUCTURE (to be defined

18
Construction of planning channel and 
temperature control. 

3.3.2.1 
F3, F11, F13, 
F22

1  COL$ 5,684,823   COL$ 5,684,823  

SUBTOTAL ANALYSIS COL$ 5,979,656  

TOTAL COL$ 45,979,656  
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5.2.3.3. Ilustration of important impacts. 

Agro-industrial Production Processes 

There are two important impacts during the industrial process. The first concerns 
the uncertainty existing as to the quality of the drinking water consumed in the 
plant. The water from the purification system is used just as it comes from the pipe, 
for washing jars and hearts of palm following the scraping process and to clean the 
plant at the end of the procedures. It is also used in the preparation of the brine with 
which the jars are filled, but it is passed through a cartridge filter before entering 
the kettles.

 [ Area where jars are washed ] 



177

 [ Scraping process ] 

 [ Plant cleaning ] 
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 [ Kettles in which the brine is prepared, note the cartridge filter in the drinking water 
network before pouring into the equipment ]  

A big riks is being taken because it is impossible to detect whether the water from 
the purification system complies with all the quality standards required in a 
foodstuffs handling industrial process.

The second impact concerns the implementation of the occupational health 
programs. The facilities lack the first aid items which would be necessary in the 
event of an accident. In addition, although there is a document on the Risk Factors 
involved in the industrial process, the prevention measures to mitigate possible 
impacts are not being taken. An example of this is the provision of rubber gloves for
the workers who handle the stalks, which do not provide sufficient protection from 
the thorns on the stalks.



179

 [ Use of rubber gloves when handling stalks. ] 

Another considerable risk detected in the lack of signposting for zoning the dangers,
to prevent people from entering the area surrounding heat producing equipment.  
The most critical case is in the area of the autoclave, where the passage between the 
equipment and the wall is very narrow (less than one meter). There are no danger 
signposts for the risk and the floor is not demarcated to show the safe transit strip.
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[ Narrow transit space surrounding the autoclave. ] 
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[ Narrow transit space surrounding the autoclave. ] 

The steam tunnel chimney is inside the processing room, which generates an 
accumulation of humidity on the ceiling mesh. This constitutes a risk of contamination of 
the net and of condensation which could drop onto the product being packaged. 

[ Steam from the steam tunnel ] 
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Among the agro-industrial process impacts which may be considered slight under the 
present discharge conditions, but which it is important to mention, is the discharges of 
industrial waste waters. At present these discharges go into a tank with very low technical 
specifications, then to be carried to a discharge into the Singuiya wetland. 

 [ Retention Pond ] 

The pond consists of an excavation into natural land with no retention, slopes are not 
controlled and the water is transported by gravity along gullies which have been 
generated by the movement of the water. It is not possible with the information available 
to guarantee that it complies with the function for which it was built, which was to reduce 
temperature. 
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The only treatment being applied to the industrial discharges is the separation of solids 
using a net over the pond entry structure.

 [ Solids retention net over the retention pond entry structure. ] 
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Power Generation 

In the power generation processes, the most important risk is that the fuel tank 
which supplies these systems (boiler and generator) have not retention system in the 
event of leaks or breakage.

 [ Elevated 5,000 gallon fuel tank ] 

 [ Fuel tank and conduction line ] 
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The other impact is the noise generated by the boiler which, because it is inside the 
building where the industrial process and the offices are located affects the plant 
operators and the administrative staff. 

[ Boiler ] 

Purification Systems 

The impact of the purification systems, for both drinking and domestic waste 
waters, consists of the uncertainty of its functioning and efficiency, because there 
are not constructive, plans, operation or maintenance manuals. What is most serious 
is that no laboratory tests have been run to establish the quality of the water 
supplied after the treatments, neither has a purification quality monitoring plan 
been implemented.

It will be impossible to give an opinion of the functioning of the drinking water 
purification system until the physical, chemical and microbiological tests of the purified 
water and the raw water from the cisterns have been made. The volume of water 
produced is apparently sufficient for present process requirements.  

The water management plan leaves much to be desired. There are inconsistencies in 
the environmental management plans in the Environmental License and the 
practices at present followed, for example:  the License mentions waters taken from 
the Aguas Negras Stream and the project uses water from the cisterns (with the 
consequent risks), raw water is used in retro-washing of the filters, when purified 
water should be used, the composition of the waters used is unknown, because the 
industrial processes are empirical and those of purification uncertain, residues of 
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chlorine are not controlled, although we were unable to identify a chlorination 
process, in spite of the existence of the equipment to do so.

[ Connection of the cistern for retro-washing of filters ] 

As far as the domestic waste waters purification system is concerned, a system has been 
built which consists of a septic tank, followed by a natural treatment with macrophyte
plants (rushes). This type of system is illustrated below. 

[ Diagram of a typical purification system using aquatic plants ] 
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In theory, beds of gravel and sand with aquatic plants consist of excavations in which 
layers of gravel and sand alternate and plants such as water rushes, lilies, tifos, etc. grow. 
Wast waters pass through the bed and the roots of the plants exercise a biochemical 
action which attempts to treat or purify the waste. Neither the studies for the design of the 
purification plant, nor the designs themselves, were available, therefore there is no clear 
idea of their capacity. We recommend that the discharge into a bed for this type of 
purification system be pre-treated, at least in a septic tank to remove solids, which could 
obstruct the bed. In the case of this plant, there is a septic pond which has this function.

With these systems, if they are well calculated and construction, and also well maintained 
(include management plan), theoretical removals of DBO5 of between 80 and 90% are 
achieved and, therefore, it may be presumed that the final discharge of purified water 
complies with the standard established in Decree 1594 of 1984 issued by the Ministry of 
Health.

The results of the sampling carried out by EcoAnálisis Ltda. for Agroamazonía in 
October 2002 (see numeral 2 of annex 7.3 Attached – Documents) concluded that the 
problem of blockage of the system of purification with rushes because there has been an 
increase in total choliforms at the outlet of the system. Unfortunately, the sampling was 
not made at the outlet of the rushes system, but at that of the box where the domestic 
waste waters pour in following treatment with the industrial waste waters, and therefore 
the true efficiency of the purifications is not reflected.

5.2.3.4. Illustration of mitigation and control measures 

The most important mitigation and control measures involve laboratory tests to establish 
the water quality in: 

x each of the supply cisterns. 
x the outlet from the drinking water purification system. 
x sampling inside the industrial plant. 
x before and after the domestic waste waters purification system. 
x in the box into which the industrial waste waters run. 
x at the delivery points of all the liquid discharges at the Singuiya wetland. 

After analyzing the results of these trials, the real impact of each of the components can 
be evaluated and decisions taken to reduce effects on the environment.  

In the area of occupational health, all the programs should be defined by law and 
compiled in the existing documents in the company. Among the most important points to 
highlight are: 

x Provision of gloves for operators who handle the stalks for the necessary protection 
against thorns. 



188

x Evaluation of the noise levels in all areas of the plant to define the respective 
mitigation measures. 

x Signposting safety areas surrounding equipment which operates at high 
temperatures. 

x Provision of safety elements for first aid and fire fighting. 
x Training of employees and setting up representative committees of employees. 

As far as the measures which should be taken to reduce the risk of contamination of the 
soil and water by fuel spills, a retention pond should be built under the fuel storage tank. 
The pond will be of a size to contain all the fuel stored, i.e. 18.9 m3., (5,000 gallons).
Other industrial security risks have mitigation measures presented in in section 5.2.3 (see 
pag. 158) 
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5.3. Monitoring And Follow-Up Program Report 

5.3.1. Methodology 

Monitoring and Follow up are fundamental activities to ensure good environmental 
management of the activities relating to the Project. Monitoring and follow-up establish the 
variables according to which environmental impact control should be applied, the type of 
analysis which should be made, the costs of each activity, the regularity with which they 
should be applied and the official or operator responsible for the activity. 

For this purpose, the necessary data sheets were drawn up to carry out the corresponding 
work of Monitoring, Evaluation and Follow-up, the starting point of which is that of 
identifying the agricultural or industrial activities which cause an impact, proposing the 
activities to control, correct or mitigate that impact; the estimated cost of these activities, 
defining the frequency with which they should be carried out and establish who is 
responsible for the action. 
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5.3.2. Agricultural Component 

5.3.2.1. Monitoring and Follow-up Data Sheets 

STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES          1.0 GERMINATORS

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY INDICATOR 
PERSON 
RESPONSIBLE 

COMMENTS 

A3
Verify manual control of weeds and prevent use of 
chemical products. Keep a register of chemical products 
used. 

[ 1 ] Permanent records 
Quantity of trace 
principles 

Agricultural
Department  
Coordinator 

A4
Ensure that the surface layer of the soil is not destroyed and 
use of organic fertilizers in the construction of the sowing 
beds. 

[ 1 ] 
During the 
construction of the 
sowing beds 

% surface eroded 
Agricultural Dept. 
Coordinator 

Make regular reviews to analyze the 
magnitude 

A24
Check for destruction of flora in the area surrounding the 
germinator and evaluate planting of native trees. 

[ 1 ] 
When expansions are 
carried out 

Percentage area 
intervened in the area 
of the same lot not 
intervened

Agricultural
Department 
Coordinator 

 CORPOAMA-ZONÍA 

A30 Verify use of protection and industrial safety elements [ 1 ] 

Permanent application 
of Occupational Health 
and Industrial Safety 
programs 

Number of cases of 
disease from agro-
chemicals 

Agricultural
Department 
Coordinator 

Germinators are managed by 
Agroamazonía. 

Carry out regular analyses of cholinesterase levels of 
personnel working in the germinators. 

[ 1 ] Half-yearly 
Level of blood 
cholinesterase

Administrative 
Assistant
(responsible for 
industrial safety 
and occupational 
health).

Activity carried out in coordination with 
Professional Risks Administrator (ARP)

[ 1 ] Activities carried out as part of germinator management functions. 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

2.0 NURSERIES

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY INDICATOR PERSON RESPONSIBLE COMMENTS 

B1
Reviews of places where the nurseries are installed to 
evaluate the magnitude  

[ 1 ] 
Minimum of one visit by 
Agroamazonía technician 
every two months. 

% of eroded surface 
area

Agricultural Dept. 
Coordinator 

B3 Keep records of the chemical products used. [ 1 ]
Minimum of one visit by 
Agroamazonía technician 
every two months. 

Presence of traces of 
active principles in the 
soil

Agricultural Dept. 
Coordinator 

 Physical-chemical soil analysis [ 1 ]
Once when events of 
contamination or soil 
removal take place 

Presence of traces of 
active principles in the 
soil

Agricultural Dept. 
Coordinator 

One soil sample per event 

B4 Regular revisions to analyze magnitude. [ 1 ]
Minimum of one visit by 
Agroamazonía technician 
every two months. 

% eroded surface area 
Agricultural Dept. 
Coordinator 

B24 Analyses of change in visual quality [ 1 ] When expansions are made 

Percentage area 
intervened in respect to 
area of same lot not 
intervened

Agricultural Dept. 
Coordinator 

Opinion of
CORPOAMAZONÍA 

B30
Verification of use of protection and industrial safety 
elements 

[ 1 ] 
Minimum of one visit by 
Agroamazonía technician 
every two months. 

Number of cases of 
agro-chemical diseases

Agricultural Dept. 
Coordinator 

Make analyses of cholinesterase levels of employees who 
work in the nurseries. 

[ 1 ] Every semester 
Level of blood 
cholinesterase

Agricultural Dept. 
Coordinator 

B39
Keep a record of meetings and agreements made for 
association work 

[ 1 ] 

Evaluation of courses and 
training activities and 
verification of achievement 
of goals set 

% of associated 
producers who 
participate in all the 
community activities 
of the project 

Agricultural Dept. 
Coordinator 
Social Component 
Coordinator 

Work of Agroamazonía 
technical and social 
departments 

B41 Keep a record of the training workshops carried out [ 1 ] 

Evaluation of courses and 
training activities and 
verification of achievement 
of goals set 

% of producers who 
apply the recom-ended 
technologies

Agricultural Dept. 
Coordinator 
Social Component 
Coordinator 

Work of Agroamazonía 
technical and social 
departments  

[ 1 ] Activities carried out as part of nurseries management functions. 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

3.0 ESTABLISHMENT OF CROP

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY INDICATOR PERSON RESPONSIBLE COMMENTS 

C1 Verify soil analysis and evaluation of topography [ 1 ] 
Once prior to commencing 
cultivation

% of the eroded 
surface 

Agricultural Dept. 
Coordinator 

One soil sample per property 
and application of indices in 
table 4.2.2.1 

C4 Keep soil protected by vegetal layer [ 1 ]
During the establishment of 
the cultivation 

% of the eroded 
surface 

Agricultural Dept. 
Coordinator 

C15 Verify preparation of species census [ 1 ]
Once before commencing 
cultivation

% of native vegetal 
species destroyed 

Agricultural Dept. 
Coordinator 

Species census per hectare 

C16 Verify preparation of species Census [ 1 ]
Once before commencing 
cultivation

% of migration of 
species of fauna 

Agricultural Dept. 
Coordinator 

Species census per hectare 

C21 Verify analysis and quantification of species to be cut down [ 1 ]
Once before commencing 
cultivation

Number of hectares of 
woodland intervened 
on the land 

Agricultural Dept. 
Coordinator 

Species census per hectare 

C24
Verify non-modification of the  ecosystem surrounding the 
plantation. 

[ 1 ] 
Once before commencing 
nurseries 

% of area intervened in 
respect of the area of 
the lot not intervened 

Agricultural Dept. 
Coordinator 

Opinion of
CORPOAMAZONÍA 

C41
Carry out follow-up of agricultural extension development 
by the technical department and verify holding of 
workshops on new technology 

[ 1 ] 

Evaluation of training 
courses and activities and 
verification of achievement 
of goals set. 

% of producers who 
apply the 
recommended 
technologies

Agricultural Dept. 
Coordinator 
Social Component 
Coordinator 

Work of technical and social 
departments of Agroamazonía 

C42
Check that production and marketing plans are being 
carried out and fulfill the expectations of the associates. 

[ 1 ] Annually 
% variation in family 
income 

Agroamazonía 
Management 

Work of technical and social 
departments of Agroamazonía 

C43
Check that production and marketing plans are being 
carried out and fulfill the expectations of the associates. 

[ 1 ] Annually 
Amount of capital 
available for 
investment per year 

Agroamazonía 
Management 

[ 1 ] Activities carried out as part of crop establishment functions 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    4.0 MAINTENANCE OF PLANTATION

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY INDICATOR PERSON RESPONSIBLE COMMENTS 

D3
Verify preparation of soils study before recommending soil 
corrective actions. 

[ 1 ] 

Every 24  months and if 
changes occur in the 
fertilizer dosing or 
corrective measures for 
soils

Electrical conductivity no 
higher than 2 
milliohm,/centimeter 
(mmho/cm.) 

Agricultural Dept. 
Coordinator 

A soil sample per property and apply 
biological control schemes shown in tables 
4.2.2.2 and 4.2.2.3. 
Keep records to establish application of the 
right doses of fertilizers. Make regular 
evaluations of the effects of fertilizations on 
the soil. 

D15
Verify minimization in use of herbicides and maintenance 
of the vegetal layer 

[ 1 ]
During the development of 
the plantation 

% native vegetal species 
destroyed 

Agricultural Dept. 
Coordinator 

Manual weed control. 

D16
Monitoring and follow-up of both pests and beneficial 
insects.

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

% migration of species of fauna
Agricultural Dept. 
Coordinator 

Apply biological control schemes shown in 
tables 4.2.2.2 y 4.2.2.3 

D23
Carry out monitoring and follow-up of both pests and 
beneficial insects 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

Number of Hectares of 
intervened woodland on the 
property 

Agricultural Dept. 
Coordinator 

D30
Keep a record of applications of agro-chemical for 
implementation of operator and product rotation programs. 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

Number of cases of agro-
chemical diseases 

Agricultural Dept. 
Coordinator 

Keep control of cholinesterase for persons who come into 
contact with agro-chemicals. 

[ 2 ] Half-yearly Level of blood cholinesterase 
Agricultural Dept. 
Coordinator 

D31 Follow-up use of protective cloves by workers [ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

Number of cases of 
cholinesterase

Agricultural Dept. 
Coordinator 

D34
Follow-up use of the protective equipment required for 
each job. 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

Number of cases of work 
related diseases 

Agricultural Dept. 
Coordinator 

D41
Keep a record of training workshops held and attendees and 
verify adoption of the recommended technologies 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

% of products which apply the 
recommended technologies 

Agricultural Dept. 
Coordinator and Social 
Component 
Coordinator 

Work of technical and social departments of
Agroamazonía 

D42
Verify assimilation of business training recommendations 
and analysis of records of expenses and production per 
farm. 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

% variation in family income 

Agricultural Dept. 
Coordinator and Social 
Component 
Coordinator 

Work of technical and social departments of
Agroamazonía 

D43
Evaluate the economic results of the project for the 
associates

[ 2 ] Annually 
Amount of capital available for 
investment per year 

Agricultural Dept. 
Coordinator and Social 
Component 
Coordinator 

[ 1 ] Activities carried out as part of crop maintenance functions 
[ 2 ] Part of the advisory service provided by Agroamazonía 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    5.0 OTHER CROPS

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY INDICATOR PERSON RESPONSIBLE COMMENTS 

E24 

Verify non-intervention of zones neighboring on orchards 
and recommend planting native species of trees in the zones 
neighboring on the plantations and check that it is being 
done. 

[ 1 ] 

Minimum of one visit from 
the Agroamazonía 
technician every two 
months 

% area intervened in 
comparison with the 
area of same lot not 
intervened

Agricultural Dept. 
Coordinator la 

.

E41 
Verify the application of the recommendations for 
agricultural extension of training in new technologies 

[ 2 ]

Visit from Agroamazonía 
technician and the social 
component coordinator a 
minimum of every two 
months 

% of producers who 
apply the 
recommended 
technologies

Agricultural Dept. 
Coordinator and Social 
Component 
Coordinator 

Work of Agroamazonía 
technical and social 
departments 

E42 
Verify assimilation of the  recommendations for business 
training and analyze records of expenses and production per 
farm 

[ 2 ]
Visit from Agroamazonía 
technician a minimum of 
every two months 

% variation in family 
income 

Agricultural Dept. 
Coordinator and Social 
Component 
Coordinator 

Work of Agroamazonía 
technical and social 
departments 

E43 
Evaluate the economic results of the project for the 
associates

[ 2 ] 

Minimum of one visit from 
the Agroamazonía 
technician every two 
months 

% area intervened in 
comparison with the 
area of same lot not 
intervened

Agricultural Dept. 
Coordinator la 

[ 1 ] Activities carried out as part of functions for other crops. 
[ 2 ] Forms part of the advisory service provided by Agroam
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5.3.2.2. Reference Table Agricultural Component. 

INDICES FOR THE INTERPRETATION OF SOIL ANALYSES    

CRITICAL LEVELS FOR THE INTERPRETATION OF SOIL ANALYSES FOR THE 
CULTIVATION OF CHONTADURO FOR HEART OF PALM IN COSTA RICA 
(Guzman. 1995) 

APPROXIMATE EXTRACTION OF 
NUTRIENTS 
(Herrera,1989) 

Kg/ha.-
year

Heart of
PalmELEMENT CRITICAL LEVEL ELEMENT

crop (*) Gross
Al 0.3 meq 100 g N 531 28
Ca 4.0 meq 100 g P 37,9 4,8
Mg 1.0 meq 100 g K 248,3 31
K 0.2 meq 100 g Ca 64,8 4,7
S 12 ppm Mg 43 3,9
P 10 ppm Fe 1,83 0,03

Cu 1 ppm Cu 0,184 0,021
Fe 10 ppm Zn 0,254 0,05
Zn 3 ppm Mn 2,274 0,085
Mn 5 ppm S 47,23 3,36
B 0.5 ppm B 0,557 0,0029

(*) Density 3.200 plants/Ha. 
Source: Corpoica, Chontaduro Growing and Research (Bactris gasipaes H.B.K.),Memories. Tumaco, Nariño. 
Mayo 1996 
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PESTS AND DISEASES REPORTED IN CHONTADURO FOR HEART OF PALM (Bactris gasipaes H.B.K.) 
AND RECOMMENDATIONS FOR BIOLOGICAL CONTROL 

NAME OF DISEASE TYPE OF DAMAGE POSSIBLE BIOLOGICAL CONTROL 

Colletotrichum spp 
Black stain of leaves or leaf blight. Has been reported on the Colombian Pacific 
coast

Keep a good nutritional balance of the plants and good drainage of the soil 
reduces the damage by fungi. The micorrhizas, as bio-fertilizers, help to 
control the disease. 

Pestalotiopsis sp Yellow stain. Affects palms in the nursery 
Keep a good nutritional balance of the plants and good drainage of the soil 
reduces the damage by fungi. The micorrhizas, as bio-fertilizers, help to 
control the disease. 

helminthosporirum sp 

Pestalotia sp. 

Curvularia sp. 

Cause dark stains and has been reported in nurseries on the Pacific coast 
Controls have been reported for helminthosporirum sp with applications of
the trichoderma harzianum antagonist fungus 

Fusarium sp. 
Causes arrow decay on the flecha until the meristem. Affects both palms in the 
nursery and adult plants. Reported in the Pacific coast zone 

Controls have been reported for Fusarium sp. with applications of the 
trichoderma harzianum antagonist fungus 

Phytophthora sp. 
Rotting of the stalk. This can be detected by yellowing of the leaves surrounding the 
flecha, which dries and can affect the meristem. 

Controls have been reported for the helminthosporirum sp with applications 
of the trichoderma harzianum antagonist fungus 

NAME OF THE PEST INSECT TYPE OF DAMAGE POSSIBLE BIOLOGICAL CONTROL 

Alurnus humeralis 
Palm stalk worm. The larvae consume the flecha tissue, which has been reported in 
Tumaco. 

Applications of  B. Thuringiensis y Beauveria brogniartii could control this 
insect. Traps with pheromones may be used for monitoring and control. 

Sagalassa valida Lepidoptera which act as root borers and have been reported in Tumaco. 
Applications of B. Thuringiensis y Beauveria brogniartii could control this 
insect. The traps with pheromones can be used for monitoring and control. 

Strategus aloeus Coleoptera which act as stem and stump,,, and has been reported in Tumaco. 
Applications of Beauveria bassiana, beauveria brogniartii and
paecilomyces fumosoroseus could control the insect and traps with 
aggregation pheromone should be installed. 

Rhynchophorus palmarum 

Coleóptero, known as picudo del cocotero. The larvae penetrate the trunk as far as 
the rootstalk, causing rotting which can destroy it. 

 Applications of Beauveria bassiana, beauveria brogniartii and
paecilomyces fumosoroseus could control the insect. Placing traps with 
aggregation pheromones.  

Metamasius hemipterus 

Coleóptero, which has habits very similar to those of Rhynchophorus palmarum, but
on a smaller scale.

 Applications of Beauveria bassiana, beauveria brogniartii and
paecilomyces fumosoroseus could control the insect. Placing traps with 
aggregation pheromones.  

Posible geraeus sp. 

Coleóptero. Reported on the Pacific coast is, economically, the worst pest in the 
Chontaduro plantations for fruit in that region of the country. The insect, in its adult 
status, perforates the fruit, causing it to fall. 

Pocketing the bunch. This has been the most recommended control in the 
Pacific coast plantations. For the purpose, perforated plastic bags, similar to 
the ones used in banana plantations. 
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SOME COMMERCIAL BIOLOGICAL INSECTICIDES 
for the control of chontaduro palm pests 

COMMERCIAL NAME
ACTIVE 
INGREDIENT

PEST CONTROLLED 
RECOMMENDED
DOSE

DIPEL 8L Bacillus thuringiensis LEPIDOPTEROS 0,2 a 0,3 Kg/ Há. 

DIPEL 2X Bacillus thuringiensis LEPIDOPTEROS 2,5 Litros/ Há. 

ECOTECH BIO Bacillus thuringiensis LEPIDOPTEROS 0,4 kilos/Há. 

ECOTECH PRO (SE) Bacillus thuringiensis LEPIDOPTEROS 0,4 Litros/Há 

THURICIDE H.P. Bacillus thuringiensis LEPIDOPTEROS 0,4 kilos/Há. 

TRACER 120 SC Spinosad LEPIDOPTEROS 0.1 a 0,2 Litros/Há. 

XENTARI W.D.G. Bacillus thuringiensis LEPIDOPTEROS 0,5 kilos/Há. 

CONIDIA WG Beauveria bassiana COLEOPTEROS 0,2 kilos/Há. 

BROCARIL Beauveria bassiana COLEOPTEROS 0,1 Kilos/Há. 

TURILAV Bacillus thuringiensis LEPIDOPTEROS 0,1 Kilos/Há. 

VERTISOL W.P Verticillium lecanii HOMOPTEROS 0,1 Kilos/Há. 

BIOSTAT W,P paecilomyces lilicinus NEMATODOS 0,1 Kilos/Há. 

Source : Rosestein Emilio. Diccionario de Especialidades Agronomicas, PLM, 10a Edición, Bogotá, 2000 
               Laverlam Laboratory, faximil, November 19, 2002 
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5.3.3. Industrial Component 

Monitoring and Follow-up Data Sheets 

STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

1.0 AGRO-INDUSTRIAL PRODUCTION PROCESSES

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

F3
Ensure biodegradable soaps are used to clean the plant. 
Check the sweeping up of dry solids before washing floors 
and the plant in general.                                                           

[ 1 ] Daily or per production shift  Management One sample of soil per event 

Verify sampling of water at points of discharge onto soil. [ 1 ]
Once when events of 
contamination occur. 

 Management 
One sample of discharge per 
event

F11
Verify sampling of water at points of discharge into bodies 
of water and physical-chemical and microbiological 
analyses.

[ 1 ] Annually  Management 
One sample from point of
discharge 

F13
Verify sampling of water at points of discharge into bodies 
of water and physical-chemical and microbiological 
analyses.

[ 1 ] Annually  Management 
The same sample at the point 
of discharge 

F22
Verify sampling of water at points of discharge into bodies 
of water and physical-chemical and microbiological 
analyses.

 Annually  Management 
The same sample at the point 
of discharge 

F24 No monitoring required [ 1 ]     

F25
Follow-up of recommendations made on the basis of 
specific metering. 

[ 1 ] Half-yearly  Management  
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continuation

STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    1.0 AGRO-INDUSTRIAL PRODUCTION PROCESSES (continuation)

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

F29
[*] 

Ensure that physical, chemical and microbiological 
analyses of drinking water are carried out. 

[ 1 ] Daily or per production shift  Management 

The microbiological analysis 
should be made by the plant 
quality control laboratory. 
Physical-chemical analyses are 
contracted with a suitable 
laboratory. 

F31

Check that operators are using adequate industrial safety 
elements. 
Verify the application of industrial safety standards and 
procedures 

[ 1 ] Monthly (on a random date)  

Management and 
Administrative assistant 
(responsible for industrial 
safety and occupational 
health)

F34
[*] 

Ensure the implementation of the “Occupational Health 
Program” of the company, as well as "Industrial Safety". 

[ 1 ] Monthly (on random date)  

Administrative Assistant 
(in charge of industrial 
safety and occupational 
health)

F42
Check the achievement of the social and economic goals of 
the Project 

[ 1 ] Annually  

Management and 
Agricultural Dept. 
Coordinator and Social 
Component Coordinator 
Social

Work of the Agroamazonía 
technician and social 
departments 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions 
[ 2 ]  Cost is included in other activities 
[*] (Contingent risk must be dealt with immediately)
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    2.0 GENERATION (steam and electricity

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

G3 Ensure the fuel tank is hermetically sealed [ 1 ] 
Daily check of fuel levels in the 
tank and visual inspection of 
exterior of the tank. 

Head of Production and 
Quality Control 
Maintenance Assistant 

Activity included in routine 
maintenance 

G9 Ensure the fuel tank is hermetically sealed [ 1 ]
Daily check of fuel levels in the 
tank and visual inspection of 
exterior of the tank. 

Head of Production and 
Quality Control 
Maintenance Assistant 

Activity included in routine 
maintenance 

G11 Check temperature at the discharge vent of the boiler. [ 1 ] Quarterly  
Head of Production and 
Quality Control 
Maintenance Assistant 

The boiler vent must comply 
with the liquid discharges 
standard, in particular with the 
maximum temperature limit of
40 degrees centigrade 

G24
Carry out routine maintenance of the generator to ensure 
synchronization.. 

[ 1 ]
According to manufacturer’s 
recommendation 

Head of Production and 
Quality Control 
Maintenance Assistant 

Routine maintenance of the 
generator motor to keep it 
synchronized. 

G26 No monitoring required      

G28
Follow-up of recommendations given on analysis of 
specific metering 

[ 1 ] Once  Management  

G34
Implement the  company’s entire “Occupational Health 
Program” and “Industrial Safety". 

[ 1 ] 
Permanent application of 
Occupational Health and 
Industrial Safety programs 

Administrative Assistant (in 
charge of industrial safety 
and occupational health) 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions..  
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    3.0 PURIFICATION SYSTEMS (drinking water and domestic waste water)

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

H3
Verification of sampling of backwash water from the filters 
at the points of discharge onto soil. 

[ 1 ] 
Once when events of 
contamination occur. 

Management One sample at point of 
discharge 

H5
Regularly check static levels of the cisterns to check that 
discharge is normal 

[ 1 ] Monthly  Maintenance Assistant  

H11
Check sampling of waste water to verify efficiency of 
purification. 

[ 1 ] Annually  
Management 

Four sampling points. 

H24 No monitoring required     

H25
Follow up levels of sludge and foam in the septic tank and 
carry out maintenance of same according to the designer’s 
recommendations.  

[ 1 ] Quarterly  Maintenance Assistant  

H28 Check routine maintenance of electric motors. [ 1 ]
According to manufacturer’s 
recommendation 

 Maintenance Assistant  

H29
Check the physical, chemical and microbiological of 
drinking waters 

[ 1 ] 
Daily or on change of 
production shift. 

Management 

Microbiological analysis 
should be made in the plant 
quality control laboratory. 
The physical-chemical 
analyses is contracted with a 
suitable laboratory. 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions.. 
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34

STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    5.0 PRODUCTION OF ORGANIC FERTILIZER

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

J11
Supervise the collection of leachates which may be 
produced in the piles during the decomposition process in 
the production of organic fertilizer. 

[ 1 ] Permanent  

Head of production and 
quality control and 
Agricultural Dept. 
Coordinator 

Prevent leachates from 
reaching the wetland 

J20 Check the functioning of the traps and insect counts. [ 1 ] Permanent  

Head of production and 
quality control and 
Agricultural Dept. 
Coordinator 

Pheromone traps at a cost per 
placement of COL$160.000 
and ten replacements per year 

J24 No monitoring required     

J25 Ensure no odor producing foci are adequate cleaning. [ 1 ] Permanent  

Head of production and 
quality control and 
Agricultural Dept. 
Coordinator 

J28
Follow-up of recommendations given for analysis of the 
specific metering. 

[ 1 ] Once  Management  

J31
Ensure that industrial safety elements are adequate 

[ 1 ] Permanent  
Administrative Assistant (in 
charge of industrial safety 
and occupational health) 

J44
Evaluate dispatch programming systems and use of organic 
fertilizer.

[ 1 ] Monthly  

Agricultural Dept. 
Coordinator and Social 
Component Coordinator 

Work of  Agroamazonía 
technical and social 
departments. 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions.. 

34 Activity 4.0 Storage has not important impacts.. 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

    6.0 GERMINATORS

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

K3
Carry out manual weed control and avoid use of chemical 
products. Keep a record of chemical products used. 

[ 1 ] Permanent records  
Coordinator of Agricultural 
Dept.

One soil sample per property 
and application of biological 
control programs in Tables 
4.2.2.2 and 4.2.2.3 

K4
Avoid destruction of the surface layer of soil and use 
organic fertilizers in the establishment of sowing beds. 

[ 1 ]
During establishment of sowing 
beds

Coordinator of Agricultural 
Dept.

K24
Check whether there is any destruction of flora in the area 
surrounding the germinator and plant native trees. 

[ 1 ] For expansions.  
Coordinator of Agricultural 
Dept.

Opinion of
CORPOAMAZONÍA 

K30 Check use of protection and industrial safety elements. [ 1 ]
Permanent application of 
Occupational Health and 
Industrial Safety programs 

Coordinator of Agricultural 
Dept.

Make regular analyses of cholinesterase levels of personnel 
working in the germinators. 

[ 1 ] 
Permanent application of 
occupational health manual 

Administrative Assistant (in 
charge of industrial safety 
and occupational health) 

Administrative assistant in 
coordination with Professional 
Risks Administrator (ARP) 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions.. 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

  7.0 TRANSPORT

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

L3 
Ensure that vehicle maintenance is not carried out within 
the terrain of the Plant 

[ 1 ] 
Once when events of 
contamination occur 

Management 

On sample of soils per event. 
Mechanical check of vehicles 
working in the plant  and 
maintenance of same must be 
carried out to guarantee there 
are no leaks of oil, grease or 
fuel. 

L9 
Ensure that vehicle maintenance is not carried out within 
the terrain of the Plant 

[ 1 ]
Once when events of 
contamination occur 

Management 

One sample at point of
discharge. 
Mechanical check of vehicles 
working in the plant  and 
maintenance of same must be 
carried out to guarantee there 
are no leaks of oil, grease or 
fuel. 

L26 Ensure compliance with the vehicle maintenance program [ 1 ]
In accordance with 
manufacturer’s 
recommendations. 

Management 
.

L31 
Check that drivers are using adequate industrial safety 
elements. [ 1 ] 

Permanent application  of health 
manual 

Administrative Assistant (in 
charge of industrial safety 
and occupational health) 

.

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions.. 
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STUDY OF ENVIRONMENTAL ASSESSMENT 
MONITORING AND FOLLOW-UP MEASURES 

8.0 DIVERSIFICATION PROJECTS

REF. FOLLOW-UP ACTIVITY 
COST PER 
ACTIVITY 

FREQUENCY PERSON RESPONSIBLE COMMENTS 

M2 Verify preparation of physical-chemical soil analysis [ 1 ] Contingent  Management One soil sample per event 

M4 
Verify correct location on the lot of material excavated 
during construction 

[ 1 ] Contingent  Management . 

M5 Evaluation,,, of water supply [ 1 ] Weekly  Maintenance Assistant . 

M9 

In the event of fuel or oil spills, ensure that samples of 
waste water are taken at the points of discharge into bodies 
of water and that physical, chemical and microbiological 
analyses are carried out. 

[ 1 ]
Once when events of 
contamination occur. 

Management 
Follow-up and contracting of 
sampling 

One soil sample per event 

M11 

In the event of waste water spills, ensure that samples of 
waste water are taken at the points of discharge into bodies 
of water and that physical, chemical and microbiological 
analyses are carried out. 

[ 1 ]
Once when events of 
contamination occur. 

Management 
Follow-up and contracting of 
sampling 

One soil sample per event 

M24 No monitoring required [ 1 ] .  . . 

M28 
Follow up recommendations given on analysis of specific 
metering. 

[ 1 ] Once  Management . 

M29 
Verification of physical, chemical and microbiological 
analyses of drinking water used in new processes. 

[ 1 ]

Microbiological analyses should 
be made every day. 

Physical-chemical analyses 
should be made twice a month. 

 Management 

Microbiological analyses 
should be made by the plant 
quality control laboratory. 
Physical-chemical analyses are 
contracted with a suitable 
laboratory. 

M34 
Check on implementation of the “Occupational Health 
Program" and “Industrial Safety” of the company . 

[ 1 ]
Permanent application of 
Occupational Health and 
Industrial Safety programs 

Management 
Administrative Assistant (in 
charge of industrial safety 
and occupational health) 

.

M42 
Ensure compliance with the social and economic goals of 
the Project 

[ 1 ] Annually  

Management 
Agricultural Dept. 
Coordinator and Social 
Component Coordinator 

Work of Agroamazonía 
technical and social 
departments 

[ 1 ]  Activities carried out as part of Agroamazonía’s own functions.. 



207

ENVIRONMENTAL ASSESSMENT OF THE HEART OF PALM PROJECT IN
THE DEPARTMENT OF PUTUMAYO 

5.4. Management Plans Schedules 

5.4.1. Agricultural Component Schedule. 

Activity to be Carried Out
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Germinators
1 Manual weed control
2 Physical-chemical soils analysis

Nurseries
3 Manual weed control
4 Physical-chemical soils analysis

5
Verification of protection and industrial safety
elements
Establishment of Crop

6
Soils analysis and topographical evaluation.

7 Census of species of flora and fauna
8 Quantification of species to be cut down

Maintenance of Crop
9 Electrical conductivity analysis

10
Implementation of biological control and
integrated pest management

CROPS COMPONENT MANAGEMENT PLAN SCHEDULE

MONTH
Row
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5.4.2. Industrial Component Schedule 

1 2 3 4 5 6 7 8 9 10 11 12 13

INFRASTRUCTURE

1

Construction of a perimeter channel and a
containing pond under the fuel tank to
guarantee retention of the maximum storage
volume of the tank. 

2
Equipment necessary for microbiological
analyses.

3
Extend steam tunnel chimney. Place hood
with extraction duct over kettles.

4 Placing insect traps and insect counts

5
Extend boiler vent to a box for temperature
reduction..

ANALYSIS

6
Physical-chemical analysis of water from
drinking water purification plant.

7
Physical-chemical analysis of final discharge
into the Singuiya wetland from the drinking
water purification plant.

8
Physical-chemical analysis of discharge of
industrial and domestic waste waters.

STUDIES AND EVALUATIONS

9

Reconstruction of information on the design,
construction, operation and maintenance of
the Purification System for water for
consumption and from the three cisterns.

10
Metering of noise levels (pressure level,
frequency spectrum and directionality) in the
different areas of the plant.

11
Reconstruction of information on the design,
construction, operation and maintenance of
the Waste Waters Treatment System

12

Study of evaluation of consumptions required
by the industrial plant, including the new
processes and the efficient water
management program.

13
Study to define treatment of industrial liquids
discharges from the new processes.

POSSIBLE FUTURE ANALYSES

14 Physical-chemical soils analyses.

15
Samplings of water at waste waters discharge 
points.

16 Physical-chemical drinking water analyses.

17 Microbiological drinking water analyses

18
Construction of clearance channel and
temperature control.

OPTIONAL INFRASTRUCTURE (to be defined)

 COMPONENT MANAGEMENT PLAN SCHEDULE

MES
Fila Activity to be Carried Out
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Industrial Component.

Table 28 shows the quantitative assessment of the industrial component. From the 
environmental point of view, stopping the plant would bring the minimal benefit of 
reducing the production of liquid and solid waste, there would be no risk of contamination 
by fuel and oils and the noise producing equipment would not be operated.  All these 
benefits would only be at local level and would have no effect at regional level.

Shutting down the plant would cause a negative environmental effect (independent of the 
financial effect) in the socio-cultural context, because the plant employees would be 
without a job and cease to have a family income, with the more serious circumstance that 
the possibilities of finding a similar job in the region are virtually non-existent. 

                              Table 28 Qualitative Evaluation  – Industrial Component 

ENVIRONMENTAL ASSESSMENT 
CHARACTERISTICS OF QUALITATIVE EVALUATION 

SCENARIO -  NON-IMPLEMENTATION OF THE PROJECT 
Industrial Component 

FACTORES AMBIENTALES 
 AFECTADOS 

CARACTERÍSTICAS DICTAMEN VALORACIÓN 

M I
     
1) Environmental Impact on the Soil Resource    

3 Contamination by chemicals or 
waste

The risk of contamination by 
discharge of fuels and oils would 
cease to exist. 

The benefit would be local. 1 1

2) Environmental Impact on the Hydric Resource    
9 Contamination by chemicals The risk of contamination by 

discharges of fuels and oils would 
cease to exist. 

The benefit would be local. 1 1

11 Contamination by discharge of 
liquid residues or untreated 
waters

The risk of contamination by 
discharges of industrial waste 
waters would cease to exist. 

The benefit would be local. 1 1

6) Environmental Impact in the socio-cultural and economic context 
42 Changes in family income The family income of all the 

personnel working in the plant 
would change because they 
would be left without a job. 

The impact is important at local 
level because there are no 
alternative jobs at industrial level 
in Puerto Asis.   

-2 -2 

KEY
1) M = Magnitude (Extent or Scale of Impact) 

    Theoretical area of influence of the Impact in relation to the Project environment 
   Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 

   1 = Minimal 10 = Extensive 
2) I = Importance (Intensity or Degree of Incidence) 
    Degree of Incidence of action on the factor 
    Rating = (Favorable (+), Unfavorable (-))+(Scale of 1 to 10) 
    1 = Minimal Effect, 10 = Total Destruction

NO IMPACT

MEDIUM IMPACT 

MINIMUM OR LOW IMPACT

FAVORABLE IMPACT 
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5.5.  Conclusions and Recommendations. 

5.5.1. Conclusions.

5.5.1.1. General. 

x The project does not involve any environmental risks to the surrounding areas, 
due in particular to the plantations being so spread out, so it causes no phyto-
sanitation problems requiring the use of dangerous products and because the 
agro-industrial plant processes are relatively clean. However, the measures 
recommended to eliminate Contingent Risks should be put into practice 
immediately. 

x From the socio-economic point of view, the project has produced important 
expectations for improvement in the quality of life of the rural population 
participating in it. However, the scattered layout and slow expansion of the 
cultivated areas are a risk to the sustainability of the project. 

x As far as cultural aspects are concerned, the project provides a positive 
alternative to illegal coca growing activities, generates an entrepreneurial and 
association orientated culture. The mechanism of working only with ex-coca 
growers avoids any possible conflicts with ethnic, indigenous or black groups. 

5.5.1.2.  Agricultural Component: 

x The Project is in harmony with the natural landscape of Putumayo, because it is 
based on a species which is native to the region and the crop is not grown on as 
large extensions.

x It does not require deforestation because the zones had already been cultivated. 

x The agronomic processes, such as interspersed crops imply relative preservation 
of  diversity. 

x The characteristics of the crop favor soil preservation, because it retains the 
vegetal layer, returns a large proportion of the biomass and causes no intense 
extraction of nutrients. 

x No high-toxicity agro-chemicals are used, nor any others with legal restrictions 
under neither Colombian nor United States regulations. The only exception is 
Paraquat, which should not be used, and manual weed control is recommended.  
The PERSUAP attends in detail to this  
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x The surrounding area represents environmental risks for the crop, especially 
because of the applications of glyphosate in crop spraying to eradicate coca 
plantations. At the same time, it is possible for the inputs used for the illegal 
crops to contaminate the soils in which chontaduro is grown and they represent 
a serious risk to the health of the rural population. 

x The cost of the analyses and studies to minimize the environmental impacts of 
this component are estimated at COL$38,517,000.oo on the basis of projected 
planting for the year 2003. However, once these analyses and studies have been 
carried out, more investments may be required in accordance with the 
corresponding recommendations made at that time.  

5.5.1.3. Industrial Component: 

x Even though the industrial process is, in general, relatively clean, a 
considerable number of items are lacking, especially for the treatment of 
water, both for the production process of the plant, which implies serious 
contingent risks to the quality of the final product, and for consumption by 
the plant workers, and in the disposal of waste waters.

x Regarding water for the industrial process and for consumption, the most 
serious problem  is the lack of procedures to ensure the quality of the water 
from the filter systems. In addition, chlorination of the water is planned, 
but there has been no evidence that it is being implemented. Finally, there 
is no permanent control of the resulting water which is used in the 
industrial processes, implying risks to the final quality of the product and 
causing uncertainty as to the packaged water.

x The disposal of waste waters has apparently sufficient systems and elements for 
adequate treatment, but they lack the necessary information on design, 
construction and maintenance, which implies uncertainty regarding the final 
results, as may be observed in the results of a recent sampling, which is included 
in the annexes to this document. 

x Controls by sampling, which are in fact CORPOAMAZONÍA’s only 
requirement, do not compensate for the lack of the information mentioned in the 
foregoing point and the results of the analyses appear to be affected by lack of 
knowledge of the design, construction and maintenance of the treatment system 
components. 

x The production of organic fertilizer could become a source of insect production, 
which requires the implementation of a control procedure.
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x Another worrying aspect is related to industrial safety. In spite of 
AGROAMAZONÍA having all the required documentation, the procedures 
are not being followed and there are not enough elements to deal with 
possible problems. The personal protection items appropriate to a process 
such as receiving and classifying stalks are not being used, nor is there any 
danger signposting to prevent accidents. In addition, the noise generation 
metering have not be carried out in specific areas of the Plant.

x The design and construction of certain critical points in the industrial process, 
such as that of the Autoclave, have restricted space, implying a high risk of 
accidents.  

x The fuel storage tank has no spill control or retention pond and the surface 
pipe is at significant risk, because it does not have sufficient protection or 
any spill mitigation mechanisms.

x The cost of the analyses and studies to minimize the environmental impacts of 
this component is estimated at COL$35.686.000, which includes both the civil 
works and the necessary laboratory  analyses. However, once these analyses and 
studies have been carried out, further investment may be required, according to 
the corresponding recommendations made at that time. 

5.5.2. Recommendations 

5.5.2.1. General: 

x The scattered nature of the plantations should be re-designed, as it could result 
in negative socio-economic aspects. The environmental advantages of scattering 
may be achieved with plantation designs closer to the industrial plant, which 
preserve diversity and have a low impact on the natural landscape. 

x Fulfillment of the commitments assumed under the Environmental License, 
especially concerning reforestation, crop records and the use of the Aguas 
Negras Stream waters concession. 

5.5.2.2. Agricultural Component 

x Evaluation of the possibility of concentrating the plantation areas closer to the 
Processing Plant to facilitate phyto-sanitary control and crop management and 
cause scale economies because of the size of the properties, thus also facilitating 
the achievement of the social and economic goals of the project. 
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x Organic agriculture and biological pest control should be implemented in 
practice. Recommendations on this aspect are more extensively discussed in the 
Monitoring section. 

x Elimination of Paraquat and any other toxic herbicide and replacement with 
manual weed control.  

x Ensure the use of the protection and industrial safety elements. 

x Carry out soil studies of plantation areas whenever there are changes in practices 
or inputs for fertilization or soil correction. 

x Carry out a census of the forestry species affected and evaluate the impact of 
possible tree felling as part of the preparation of terrain for planting. 

5.5.2.3. Industrial Component. 

x Reconstruction of the information on the design, construction and maintenance 
of the Waste Waters Treatment System. 

x Preparation and putting into practice a manual of procedures for the verification 
of water quality for industrial use and consumption. 

x Implement a program of sampling and analysis of the waste waters treatment 
and discharge systems. 

x Construction of a perimeter channel, a retention pond under the fuel storage tank 
and protection of the distribution network. 

x Acquisition of the equipment necessary for microbiological analysis of waters 
for industrial and domestic consumption. 

x Acquisition and placing of insect count traps. 

x Implementation of the industrial safety procedures described in the documents 
held by AGROAMAZONÍA. Metering of noise and introduction of the 
measures required according to the results. 

x Plans should be made for the possibility of making some studies and 
evaluations, mainly associated with the danger of fuel spills. 
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ANNEX - MAPS 

MAP 1. Área de Influencia del proyecto de Heart of Palm AGROAMAZONÍA 
MAP 2. AGROAMAZONÍA: Localización aproximada de la Planta de 

Procesamiento de Heart of Palm 
MAP 3: Orito: Veredas y cultivos de coca 
MAP 4: Puerto Asís: Cultivos de coca, veredas y predial 
MAP 5: Valle del Guamuez: Cultivos de coca, veredas y predial 
MAP 6: Puerto Caicedo: Cultivos de coca, veredas y predial 
MAP 7: San Miguel: Cultivos de coca, veredas y predial 
MAP 8: Orito: Estudio general de suelos 
MAP 9: Puerto Caicedo: Estudio general de suelos  
MAP 10: Valle del Guamuez: Estudio general de suelos 
MAP 11: Puerto Asís: Estudio general de suelos 
MAP 12: San Miguel: Estudio general de suelos 
TABLE 1  MAPS: Leyenda de Suelos 
MAP 13: Orito: Cobertura de los Suelos 
MAP 14: Puerto Caicedo: Cobertura de los Suelos  
MAP 15: Puerto Asís: Cobertura de los Suelos 
MAP 16: Valle del Guamuez: Cobertura de los Suelos 
MAP 17: San Miguel: Cobertura de los Suelos 
MAP 18: Veredas con cultivos de Heart of Palm de Agroamazonía.
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Map 1 
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Map 2 
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Map 3 
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Map 4 
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Map 5 
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Map 7 
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Map 8 
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Map 9 
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Map 10 
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Map 11 
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Map 12 
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Hectáreas % Hectáreas % Hectáreas % Hectáreas % Hectáreas %
Aaa Suelos aluviales de origen andino 2.575,746 1,383 15.560,487 15,728 13.123,112 4,781 9.705,651 13,278 7.670,076 20,075

Aaz Suelos de valles menores con influencia  coluvio/aluvial 639,850 0,344 28.259,240 28,564 10.474,847 3,816 5.641,695 7,718 0,000

Ah Suelos de formaciones aluviales o lacustres 5.718,727 3,071 6.111,410 6,177 70.074,164 25,530 1.427,143 1,952 6.701,735 17,541

De Superficie denudada 63.085,826 33,874 49.001,339 49,530 144.438,290 52,623 56.319,701 77,051 0,000

Dd Suelos de altillanura 0,000 0,000 28.791,053 10,489 0,000 20.669,330 54,099

Df Superficie denudada fuertemente quebrada 0,000 0,000 7.576,532 2,760 0,000 0,000

Pg Suelos de planicie aluvial del píe de monte (abanicos) 25.780,749 13,843 0,000 0,000 0,000 3.165,232 8,285

Vm Suelos de cordillera pendiente media 23.166,717 12,439 0,000 0,000 0,000 0,000

Vo Suelos de cordillera pendiente fuerte 7.529,433 4,043 0,000 0,000 0,000 0,000

Vr Suelos de cordillera pendiente muy fuerte 57.738,785 31,003 0,000 0,000 0,000 0,000

186.235,833 100,000 98.932,476 100,000 274.477,998 100,000 73.094,190 100,000 38.206,373 100,000

MUNICIPIOS
Valle del Guamuez

Leyenda para los Suelos de los Municipios del Proyecto Agroamazonía

Fuente: DNE, Sistema de Información Georeferenciada para el Putumayo, 2001. Cálculos de los autores.

Tabla 1 de Mapas

Total (Puede haber diferencias con relación a la superficie 
estimada del Municipio por variaciones de escalas)

DESCRIPCIÓN DEL SUELOSIGLA
San MiguelPuerto CaicedoPuerto AsísOrito
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Map 13 
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Map 14 
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Map 15 
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Map 16 
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Map 17 
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Map 18 
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ANNEX – DESIGNS  

8.3.1 PISCINA DE CONTENCIÓN PARA EL CONTROL DE 
DERRAME DE COMBUSTIBLE  

8.3.2 TRATAMIENTO NATURAL DE AGUAS RESIDUALES 
 CON PLANTAS  

8.3.3 CANAL DE DESBASTE Y CONTROL DE TEMPERATURA 
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8.3.1  PISCINA DE CONTENCIÓN - CONTROL DE DERRAME DE COMBUSTIBLE 

Referencias de los Impactos : G3, G9. 

Recomendaciones : 

 La capacidad total del tanque de retención deberá ser un 10% más que la capacidad 
total del tanque de combustible. 

 Altura mínima del muro de contención será de 0.60 m. 
 Los bordes del tanque de retención deben estar por lo menos a 3.20 m. de cualquier 

lindero.
 La separación mínima entre las paredes debe ser como mínimo 1.50 m. 
 Debe contar con un sistema de drenaje controlado, una estructura para la separación 

de aguas aceitosas, un sumidero para recolectar y evacuar las aguas lluvias 
acumuladas y el combustible derramado. 
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En el cuadros siguientes se valoriza la construcción de un tanque de retención con las 
caracteristicas aproximadas a las que deberá tener el que se construya en la Planta de 
Agroamazonía. Las dimensiones que se estima, tendrá dicho tanque de retención son: 6 
metros de largo por 5 de ancho y altura de 0,7 metros. Los muros deberántener un espesor 
de 0,25 metros y la placa de fondo 0,35 metros. 

ITEM DESCRIPCION UNID CANTIDAD VALOR VALOR 
UNITARIO TOTAL

TANQUE DE RETENCION

1 Replanteo m2 42,00 $ 2.500 $ 105.000

2 Descapote m2 42,00 $ 5.000 $ 210.000
3 Excavaciones m3 52,50 $ 19.000 $ 997.500
4 Relleno con material seleccionado m3 31,50 $ 22.500 $ 708.750

5 Solado de limpieza e= 0.05m m3 1,50 $ 265.000 $ 397.500
6 Concreto de Placa m3 14,25 $ 350.000 $ 4.986.975

7 Concreto Muros m3 4,03 $ 450.000 $ 1.811.250
8 Concreto Cañuelas m3 0,99 $ 310.000 $ 306.900
9 Acero de refuerzo de 60.000 PSI Kg 2076 $ 1.300 $ 2.699.255

10 Junta en cinta PVC 22 ml 69,00 $ 30.000 $ 2.070.000
11 Instalación Pasamuros un 4,00 $ 150.000 $ 600.000
12 Prueba de Estanquidad gl 1,00 $ 100.000 $ 100.000

SUBTOTAL TANQUE DE RETENCION $ 14.993.130

CANTIDADES DE OBRAS CIVILES
TANQUE DE RETENCION DE COMBUSTIBLE

PLANTA INDUSTRIAL DE PALMITO

1 TUBO SCH 40 DIAM 3" MT 6

2 BRIDA ACERO DIAM 3" UN 4

3 CODO ACERO DIAM 3" UN 6

4 TEE ACERO DIAM 3" UN 2

5 VALVULA MARIPOSA DIAM 3" UN 2

SUMINISTRO DE EQUIPOS  : 717,000$

MONTAJE  : 600,000$

P LAN TA IN DUS TR IAL - P R OYECTO P ALMITO

TANQUE DE RETENCION DE COMBUSTIBLES

EQUIPOS

ÍTEM DESCRIPCIÓN UN CAN
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RESUMEN DE PRECIOS
TANQUE DE RETENCION DE COMBUSTIBLES

P LANTA INDUS TR IAL - P R OYECTO P ALMITO

ÍTEM DESCRIPCIÓN VALOR

1 OBRAS CIVILES 14,993,130
2 SUMINISTRO DE EQUIPOS 717,000
3 MONTAJES 600,000

VALOR COSTOS DIRECTOS 16,310,130$                    

A.I.U. (Administración, Imprevistos, Utilidades)
20% 3,262,026$                      

TOTAL ANTES DE IMPUESTOS 19,572,156$

NOTAS 1)  En los precios de obra civil no se tuvieron en cuenta ninguna cimentación especial como 
pilotes y/ó excavaciónes mayores de 0.50 metros. Si hay necesidad de hacer algún tipo de 
cimentación especial esta se cotizará como adicional.  No incluye estudio de suelos

2)  Se deberá agregar el valor del IVA vigente en el momento de la facturación  que corresponde al 
16% de las utilidades (5%).
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8.3.2 TRATAMIENTO NATURAL DE AGUAS RESIDUALES CON PLANTAS 

En lo que se refiere al sistema de tratamiento de aguas residuales domesticas se encuentra 
construido un sistema que consiste de un pozo séptico y luego un tratamiento natural con 
plantas macrófitas  (juncos). Este tipo de sistema de tratamiento se ilustra en la Figura 
6.2.2.1

FIGURA 6.2.2.1. 

Diagrama tipo de un sistema de tratamiento con plantas acuáticas. 

En teoría los lechos de grava y arena con plantas acuáticas consisten de excavaciones en 
donde se alternan capas de grava y arena y en donde crecen plantas como juncos de agua, 
lirios, tifas, etc.  Las aguas residuales posan por el lecho y las raíces de las plantas ejercen 
una acción bioquímica que trata o purifica el desecho. No se dispuso de los estudios para el 
diseño de la planta de tratamiento ni de los diseños, por lo tanto no se tiene una idea de la 
capacidad de la misma. 

Se recomienda que el vertimiento que ingresa a un lecho de este sistema tipo de tratamiento 
sea pre-tratado, por lo menos en un tanque séptico para remover sólidos, que puedan 
obstruir el lecho, en el caso de esta planta existe un pozo séptico que cumple con ésta 
función.

Con estos sistemas, si están bien calculados y construidos además de bien mantenidos 
(incorporar plan de manejo), se logran remociones teóricas de DBO5 entre 80 y 90% por lo 
que hace suponer que el vertimiento final de agua tratada cumple con la norma establecida 
en el Decreto 1594 de 1984 del Ministerio de Salud. 

Una vez las plantas han alcanzado su máximo crecimiento, estás deben ser removidas para 
dar paso a plantas jóvenes. 

De acuerdo con los resultados de los análisis del muestreo realizado a la planta de 
tratamiento se recomienda hacer una evaluación de todo el sistema, a partir de la 
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reconstrucción de los planos básicos y la revisión del funcionamiento de los diferentes 
componentes, para establecer la causa de los resultados arrojados por el muestreo realizado 
recientemente, que se anexan. 
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8.3.3  CANAL DE DESBASTE Y CONTROL DE TEMPERATURA 

Referencias de los Impactos : F3, F11, F13, F22. 

Recomendaciones : 

 La opción propuesta a continuación para la estructura de control de temperatura es 
conceptual.  

 La estructura definitiva se diseñará en el momento que se disponga de los resultados 
de los análisis físico químicos completos del agua residual industrial y el detalle de los 
niveles y dimensiones. 

 La estructura propuesta esta conceptualizada como un sistema primario que puede 
servir como un tratamiento previo si se requiere un sistema secundario.  Esta estructura 
tiene la función de desbaste (retención de sólidos gruesos) y en este caso en particular 
la disminución de la temperatura. 

 La estructura esta compuesta de dos canales de 0.50 m. de ancho cada uno, donde se 
tienen compuertas de sectorización al inicio y al final, y rejillas colocadas en guias. 

 Las rejillas van a atrapar la pelusa del raspado de los corazones de Heart of Palm e 
impurezas de agua de cocción y enfriamiento.   Por esta razón se puede colocar una 
malla de 80 mesh (el dimensionamiento lo dara el análisis de sólidos). 

 Entre la rejilla y la compuerta final de cada canal hay que colocar elementos que 
retengan el flujo y con esto contribuir a la reducción de la temperatura.  Estos 
elementos pueden ser piedras embebidas en el concreto (rip-rap) o pantallas con 
perforaciones. 

 Es importante que no se produzcan condiciones anaerobias por estancamiento del 
agua residual en la estructura. 

Compuertas

0.5m

0.9m

Rejilla Compuertas EstructuraEstructura
Entrega Salida

Llegada
Tuberia 6"

Salida
Tuberia 6"

5m

0.5m

0
.1

5m0.5m

0.5m
0.1m

1m 2.77m
0.1m

0.5m

Colocar Superficie Rugosa (rip-rap)
o pantallas perforadas.

CANAL DE DESBASTE Y CONTROL DE TEMPERATURA
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En el cuadros siguientes se valoriza la construcción de una estructura de desbaste con las 
características aproximadas a las que deberá tener la que se construya en la Planta de 
Agroamazonía. Las dimensiones que se estima, tendrá dicha estructura son: 5 metros de 
largo, dos canales de 0.50 m. de ancho separados por un tabique. La altura de los  muros y 
el tabique es de 0.50 m. con un espesor de 0,15 metros.  La placa de fondo es de 0,20 m. 

ITEM DESCRIPCIÓN UNID CANTIDAD VALOR VALOR 
UNITARIO TOTAL

1.00 CANAL DE DESBASTE 

1.01 Replanteo m2 7.25 2,500 18,125

1.02 Descapote m2 14.70 5,000 73,500
1.03 Excavaciones m3 4.83 19,000 91,770

1.04 Relleno con material seleccionado m3 1.21 22,500 27,113
1.05 Solado de limpieza e= 0.05m m3 0.74 265,000 194,775

1.06 Concreto de Placa m3 1.86 350,000 649,250
1.07 Concreto Muros m3 1.31 450,000 590,625

1.08 Concreto Cañuelas m3 0.58 310,000 179,955
1.09 Acero de refuerzo de 60.000 PSI Kg 374.80 1,300 487,240
1.10 Junta en cinta PVC 22 ml 13.50 30,000 405,000
1.11 Instalación Pasamuros un 2.00 150,000 300,000

SUBTOTAL 3,017,352.50

CANTIDADES DE OBRAS CIVILES
CANAL DE DESBASTE Y CONTROL DE TEMPERATURA 

PLANTA - PALMITO

1 REJILLAS DE RETENCION DE SOLIDOS GRUESOS GL 2

2 COMPUERTAS DE 0.50 x 0.50 CON VOLANTE UN 6

SUMINISTRO DE EQUIPOS  : 1,400,000$

MONTAJE  : 320,000$

CANTIDADES DE OBRAS CIVILES

CANAL DE DESBASTE Y CONTROL DE TEMPERATURA 

PLANTA - PALMITO

EQUIPOS

ÍTEM DESCRIPCIÓN UN CAN
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RESUMEN DE PRECIOS

ÍTEM DESCRIPCIÓN VALOR

1 OBRAS CIVILES (incluye lechos de secado de lodos) 3,017,353

2 SUMINISTRO DE EQUIPOS 1,400,000

3 MONTAJES 320,000

VALOR COSTOS DIRECTOS 4,737,353$              

A.I.U. (Administración, Imprevistos, Utilidades)
20% 947,471$                 

TOTAL ANTES DE IMPUESTOS 5,684,823$

NOTAS 1)  En los precios de obra civil no se tuvieron en cuenta ninguna cimentación especial 
como pilotes y/ó excavaciónes mayores de 0.50 metros. Si hay necesidad de hacer 
algún tipo de cimentación especial esta se cotizará como adicional.  No incluye estudio 
de suelos
2)  Se deberá agregar el valor del IVA vigente en el momento de la facturación  que corresponde 
al 16% de las utilidades (5%).

CANAL DE DESBASTE Y CONTROL DE TEMPERATURA 
PLANTA - PALMITO
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ANNEX – DOCUMENTS 

8.4.1 Lista del personal involucrado a Agroamazonía S.A.    

8.4.2. Informe de Monitoreo aguas residuales industriales     

8.4.3. Carta Ministerio del Interior en respuesta a la solicitud de información sobre 
la presencia de comunidades negras en el área del proyecto de Agroamazonía.  

8.4.4. Carta Corpoamazonía en  respuesta a la solicitud de información sobre la 
 localización de área especiales y/o ecosistemas frágiles en el área del proyecto 
de Agroamazonía.         

8.4.5. Copia Resolución No 0457 del 2 de junio de 2000 de Corpoamazonía.   

8.4.6. Copia Resolución No 0859 del 14 de octubre de 1999 de Corpoamazonía.    
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