
International Initiatives to International Initiatives to 
Promote Port Sustainability: 
The Panama Canal Green 
Initiatives

Promote Port Sustainability: 
The Panama Canal Green 
Initiatives

Esteban G. SáenzEsteban G. Sáenz
Executive ViceExecutive Vice--presidentpresident

Environment, Water, and EnergyEnvironment, Water, and Energy
Panama Canal AuthorityPanama Canal Authority



AgendaAgenda

Environmental Strategy of ACPEnvironmental Strategy of ACP

Environmental legislation and regulationEnvironmental legislation and regulation

Control and environmental management Control and environmental management 
programsprograms

InterInter--institutional Coordinationinstitutional Coordination

SocioSocio--environmental activitiesenvironmental activities

Environmental aspects of the Expansion Environmental aspects of the Expansion 
Program Program 

The Green Route ConceptThe Green Route Concept



Environmental Legislation 
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Constitution of the 
Republic of Panama
Nov. 1994

Constitution of the 
Republic of Panama
Nov. 1994

Law 19
June 1997
Law 19
June 1997

ACP Rules
June 1999
ACP Rules
June 1999

Legal Framework 1/2Legal Framework 1/2

By Constitutional directive, the Panama Canal Authority is By Constitutional directive, the Panama Canal Authority is 
responsible for the administration, maintenance, use and responsible for the administration, maintenance, use and 
conservation of the water resources of the Canal watershed conservation of the water resources of the Canal watershed 



Panama Canal WatershedPanama Canal Watershed

3,396 square kilometers

Legal Framework 2/2Legal Framework 2/2

Article 316 of the Political Constitution of the 
Republic of Panama – Title XIV 
“The Panama Canal Authority, in coordination with other government 
agencies, as established by the Law, shall be responsible for the 
administration, maintenance, use and conservation of the water resources of 
the Panama Canal watershed, which include the waters of the lakes and their 
tributary streams”



To accomplish this directive, ACP:To accomplish this directive, ACP:

Establishes actions to conserve the Establishes actions to conserve the 
environment in the operational and environment in the operational and 
compatibility areas of the Panama compatibility areas of the Panama 
CanalCanal

Conducts inspections and Conducts inspections and 
environmental followenvironmental follow--up to identify up to identify 
and analyze pollution activitiesand analyze pollution activitiesand analyze pollution activitiesand analyze pollution activities

Develops and communicates Develops and communicates 
legislation and environmental legislation and environmental 
regulations to avoid contamination regulations to avoid contamination 
in areas under ACP responsibilityin areas under ACP responsibility

Establishes pollution control, Establishes pollution control, 
prevention and reduction prevention and reduction 
measurements and identifies measurements and identifies 
environmental aspects and impacts environmental aspects and impacts 
in the operations of the Panama in the operations of the Panama 
CanalCanal



Environmental Management SystemEnvironmental Management System

Since June 2003 ACP (through Since June 2003 ACP (through 
the Environment Division) the Environment Division) 
received ISO 14001 received ISO 14001 
Certification , Environmental Certification , Environmental 
Management SystemManagement System



Control and 
Environmental 

Management ProgramsManagement Programs



Environmental Inspections ProgramEnvironmental Inspections Program

Objectives:Objectives:

•• Operational Areas: verify the fulfillment of Operational Areas: verify the fulfillment of 
the environmental measures established the environmental measures established 
through the Environmental Adequacy through the Environmental Adequacy 
Programs, Environmental Impact Studies Programs, Environmental Impact Studies 
and environmental legislationand environmental legislationand environmental legislationand environmental legislation

•• Compatibility areas and watershed : verify Compatibility areas and watershed : verify 
the fulfillment of the Environmental the fulfillment of the Environmental 
Management Plan and Environmental Management Plan and Environmental 
Management and Adequacy PlansManagement and Adequacy Plans



Energy Savings ProgramEnergy Savings Program

ObjectivesObjectives::

Accomplishment of energy savings Accomplishment of energy savings 
measures in administrative and measures in administrative and 
operational areasoperational areas

Implementation of an awareness Implementation of an awareness 
campaign and strategycampaign and strategy



Materials and Residues 
Management Program

Materials and Residues 
Management Program

Objectives:Objectives:

Promote the efficient use of materialsPromote the efficient use of materials

Reduce waste generation Reduce waste generation 

Seek alternatives of resources Seek alternatives of resources 
recuperation through processes like recuperation through processes like 
reutilization , recycling, residues reutilization , recycling, residues 
commercialization and adequate final commercialization and adequate final 
dispositiondisposition



Air Emissions Control 
Program

Air Emissions Control 
Program

Fixed source measuring: Fixed source measuring: 
MirafloresMiraflores Thermoelectric Thermoelectric 
PlantPlant

Mobile source measuring: Mobile source measuring: 
CCvehicles of ACP fleetvehicles of ACP fleet



Corporative Environmental 
Performance Index

Corporative Environmental 
Performance Index

Objective:Objective:
Measure the organization efforts in Measure the organization efforts in 
applying good practices, regulations and applying good practices, regulations and 
environmental improvements in order to environmental improvements in order to 
operate  under the concept of clean operate  under the concept of clean 
production (CDM), maintaining an efficient production (CDM), maintaining an efficient p ( ), gp ( ), g
Canal operation and being friendly with the Canal operation and being friendly with the 
environmentenvironment

Organization compliance with the environmental legislation Organization compliance with the environmental legislation 
(50%)(50%)
Investment in the improvement of environmental performance Investment in the improvement of environmental performance 
(20%)(20%)
Investment on human resources environmental training (30%)Investment on human resources environmental training (30%)



Hydrocarbons Pollution Control and 
Management of oily water and used oil

Hydrocarbons Pollution Control and 
Management of oily water and used oil

Investigation, response and mitigation Investigation, response and mitigation 
of hydrocarbons spillsof hydrocarbons spills
Proactive prevention through labor Proactive prevention through labor 
training (annual exercises oftraining (annual exercises oftraining (annual exercises of training (annual exercises of 
hydrocarbons spillshydrocarbons spills))
Collection of used oil in floating  Collection of used oil in floating  
equipment and ACP shopsequipment and ACP shops
Oily water treatmentOily water treatment



Sustainable Development and 
Integrated Watershed 

Management Plan (SD-IWMP)



EnvironmentalEnvironmentalEconomicEconomic

Sustainable Development and 
Integrated Watershed Management 

Plan (SD-IWMP)

Sustainable Development and 
Integrated Watershed Management 

Plan (SD-IWMP)

EquilibriumEquilibrium

Social and 
cultural

Social and 
cultural



Consultation processConsultation process
Ministers; Congressmen; directors of public institutions; 
international, church, community based organizations…
Ministers; Congressmen; directors of public institutions; 
international, church, community based organizations…



Socio-environmental 
Management Activitiesg



WaterWater
PeoplePeoplePeoplePeople

••Uses:  Uses:  
ConsumptionConsumption
Recreation Recreation 
Economic activitiesEconomic activities

•• QuantityQuantity

•• QualityQuality

Socio-environmental Management in 
the Panama Canal Watershed

Socio-environmental Management in 
the Panama Canal Watershed

••Pressure: Pressure: 
DischargesDischarges
Solid waste Solid waste 
Deforestation Deforestation 
Inappropriate land use Inappropriate land use 

•• Effects on population: Effects on population: 
Resources shortagesResources shortages
Diseases Diseases 
Soil loss Soil loss 
Competition for useCompetition for use

•• Forest coverageForest coverage

•• Land usesLand uses

Axis water-peopleAxis water-people



Water usesWater uses

Potable water 

Navigation

Energy generation

Other activities

Human consumptionHuman consumption

7%7%

Locks operationsLocks operations

58.3%58.3%

Hydroelectric 
generation

Hydroelectric 
generation

34.7%34.7%



Community relationships: 
Creation and strengthening of  local 

committees and Environmental 
Conservation Work Training Program

Chilibre - Chilibrillo

Gatún – Gatuncillo
– Agua Sucia y Limón

Chagres - Alahuela

����������	�
�


Los Hules Tinajones
y

Caño Quebrado

Pescado – Baila Mono
– Cañito y Paja



Monitoring Water Quality 
and Quantity

Monitoring Water Quality 
and Quantity

••Collect data on water quality on the Collect data on water quality on the 

watershedwatershed

••Ensuring the highest quality water supplyEnsuring the highest quality water supply

46 stations

Analysis conducted:Analysis conducted:

Conductivity, biochemical oxygen demand Conductivity, biochemical oxygen demand 
Temperature, Nitrates Temperature, Nitrates 
Dissolved oxygen Nitrites Dissolved oxygen Nitrites 
Total Total coliformscoliforms and fecal, pH and fecal, pH 
Turbidity, Alkalinity Turbidity, Alkalinity 
Chlorides, Sulfates Chlorides, Sulfates 
Total dissolved solids, Calcium Total dissolved solids, Calcium 
Magnesium, total suspended solids Magnesium, total suspended solids 
Potassium, Sediments Potassium, Sediments 
S di Ph h tS di Ph h t

Analysis conducted:Analysis conducted:

Conductivity, biochemical oxygen demand Conductivity, biochemical oxygen demand 
Temperature, Nitrates Temperature, Nitrates 
Dissolved oxygen Nitrites Dissolved oxygen Nitrites 
Total Total coliformscoliforms and fecal, pH and fecal, pH 
Turbidity, Alkalinity Turbidity, Alkalinity 
Chlorides, Sulfates Chlorides, Sulfates 
Total dissolved solids, Calcium Total dissolved solids, Calcium 
Magnesium, total suspended solids Magnesium, total suspended solids 
Potassium, Sediments Potassium, Sediments 
S di Ph h tS di Ph h tEnsuring the highest quality water supply Ensuring the highest quality water supply 

for the population, human activities and for the population, human activities and 

operations of the Canaloperations of the Canal

Toma 
IDAAN

Gatuncillo

Sodium Phosphates Sodium Phosphates Sodium Phosphates Sodium Phosphates 

Índice de Calidad de Agua en la Subcuenca de 
Gatuncillo, 2008

0%

94%

0%0%6%

Excelente (91-100)

Bueno (71-90)

Medio (51-70)

Malo (26-50)

Muy Malo (0-25)
62 sampling points for water quality62 sampling points for water quality



Surveillance 
Vegetation Cover 

Chagres NP

Remote Monitoring and GISRemote Monitoring and GIS

FY98-08      947 ha

FY 09           647 ha

Total              1,594 ha

Conducted 15 overflights 
to monitors forest coverage

Reforestation



•

oo Environmental Education Program in Public Environmental Education Program in Public 
Schools in the Panama Canal WatershedSchools in the Panama Canal Watershed

oo Watershed Guardians Watershed Guardians -- to sensitize teachers to sensitize teachers 
and students of the watershed for the and students of the watershed for the 
conservation of water resources conservation of water resources 

oo Our Canal and its watershedOur Canal and its watershed -- Promotes aPromotes a

oo Environmental Education Program in Public Environmental Education Program in Public 
Schools in the Panama Canal WatershedSchools in the Panama Canal Watershed

oo Watershed Guardians Watershed Guardians -- to sensitize teachers to sensitize teachers 
and students of the watershed for the and students of the watershed for the 
conservation of water resources conservation of water resources 

oo Our Canal and its watershedOur Canal and its watershed -- Promotes aPromotes a

Environmental EducationEnvironmental Education

oo Our Canal and its watershed Our Canal and its watershed Promotes a Promotes a 
culture of entrepreneurship and responsible culture of entrepreneurship and responsible 
use of natural resourcesuse of natural resources

oo The 3R Campaign: The 3R Campaign: Reduce, Reduce, ReuseReuse and and 
RRecycleecycle, to encourage savings, optimal , to encourage savings, optimal 
use, reuse and proper disposal of use, reuse and proper disposal of 
materialsmaterials

oo Our Canal and its watershed Our Canal and its watershed Promotes a Promotes a 
culture of entrepreneurship and responsible culture of entrepreneurship and responsible 
use of natural resourcesuse of natural resources

oo The 3R Campaign: The 3R Campaign: Reduce, Reduce, ReuseReuse and and 
RRecycleecycle, to encourage savings, optimal , to encourage savings, optimal 
use, reuse and proper disposal of use, reuse and proper disposal of 
materialsmaterials



Environmental Management Environmental Management 
of of thethe ExpansionExpansion ProgramProgramgg



Expansion Program ComponentsExpansion Program Components

Atlantic Post Panamax 
Locks

Pacific Post Panamax 
Locks

Deepening  & 
widening of the 

Atlantic entrance 

Deepening  & 
widening of the 

Atlantic entrance 

15.8 M m315.8 M m3

Increase the Maximum 
Operating Level of Gatún Lake

26.7 m 26.7 m 27.1 m 27.1 m 

Atlantic Ocean

Deepening & widening of the 
Gatun lake & Culebra Cut  

navigational channels

Post Panamax Pacific Locks Access Channel

48 M m3

Deepening & 
widening of the 
Pacific entrance

Deepening & 
widening of the 
Pacific entrance

9.1 M m39.1 M m3

Pacific Ocean



Environmental Assessment Process 
ENVIRONMENTAL STANDARDS

Environmental Assessment Process 
ENVIRONMENTAL STANDARDS

Environmental conditions:Environmental conditions:

oo Environmental Impact Studies and Enforcing ResolutionsEnvironmental Impact Studies and Enforcing Resolutions

oo Panamanian Laws and RegulationsPanamanian Laws and Regulations

oo ACP StandardsACP Standards

oo Multilateral Development Banks RequirementsMultilateral Development Banks Requirements

Environmental and Health & Safety Aspects Addressed:Environmental and Health & Safety Aspects Addressed:

oo Noise and VibrationsNoise and Vibrations

oo Air QualityAir Quality

oo Water Management Water Management 

oo Awareness TrainingAwareness Training

oo Solid and Hazardous Waste ManagementSolid and Hazardous Waste Management

oo Erosion and Sedimentation ControlErosion and Sedimentation Control

oo Wildlife RescueWildlife Rescue

oo Occupational Health and Industrial HygieneOccupational Health and Industrial Hygiene

oo Cultural Resources ProtectionCultural Resources Protection

oo Public ParticipationPublic Participation



Wildlife Rescue Wildlife Rescue 
oo mammalsmammals
oo reptilesreptiles
oo amphibiansamphibians

Wildlife Rescue and Ecological 
Compensation

Wildlife Rescue and Ecological 
Compensation

Reforestation Program 2008Reforestation Program 2008--2010:2010:
665 Hectares665 Hectares

Ecological Compensation: a Ecological Compensation: a 
total of 2,988,147.00 US $ total of 2,988,147.00 US $ 
has been paid in concept has been paid in concept 
of ecological compensationof ecological compensation



Corte Culebra

Cultural ResourcesCultural Resources
Contract with Smithsonian Tropical Research Contract with Smithsonian Tropical Research 
Institute for:Institute for:

oo Paleontological research and rescuePaleontological research and rescue

oo Reconstruction of plant and animal diversityReconstruction of plant and animal diversity

oo Oceanic and climatic model addressing  Oceanic and climatic model addressing  
variations due to the rise of the Isthmusvariations due to the rise of the Isthmus

oo Detailed Geological Map Detailed Geological Map 

PAC-1

oo StratigraphyStratigraphy and structural model of the Canal and structural model of the Canal 
and tectonic evolution of the Isthmusand tectonic evolution of the Isthmus

oo Geological dating of units of interestGeological dating of units of interest



Progress Reports on the Expansion ProgramProgress Reports on the Expansion Program



Works are carefully planned, evaluated and executed 
to prevent, minimize, and mitigate adverse impacts 

and improve environmental performance



The “Green Route” 
Concept

Positioning the Panama Canal as the Maritime 

“Green Route” of the WorldGreen Route  of the World



Components of the 
Green Route Concept

Components of the 
Green Route Concept

The socio environmental commitment of ACP 
in the Panama Canal watershed

The reductions of CO2 emissions in the planet, 

Establish ACP as a carbon neutral organization

p ,
as a result of the Panama Canal route



Components: Components: 
oo The protection of the existing forest cover and The protection of the existing forest cover and 
the promotion of sustainable land usethe promotion of sustainable land use

Th i f d d dTh i f d d d

Objective:Objective:
Protect and conserve the water resources Protect and conserve the water resources 
of the Panama Canal Watershed, both in of the Panama Canal Watershed, both in 
quantity and quality, for the operation of quantity and quality, for the operation of 
the Panama Canal and to provide potable the Panama Canal and to provide potable 
water to the population water to the population 

The socio environmental commitmentThe socio environmental commitment

oo The reconversion of degraded areasThe reconversion of degraded areas
oo The inclusion of activities of commercial The inclusion of activities of commercial 
reforestationreforestation

Component Scheme Sub-scheme Activity Area (hectares)

Protection
Forest conservation Conservation 11,000

Regeneration Conservation 2,000

Sub total 13,000

Reforestation and 
agroforestry

Agroforestry plantations
Agroforestry Conservation 1,290

Silvopastoral Conservation 1,232

Forest plantations
Continuous areas

Commercial 1,500

Conservation 2,485 

Enrichment Conservation 493

Sub total 7,000

Total 20,000



Regeneration

Crops

R f i

Land use management in farms 
Panama Canal Watershed

Land use management in farms 
Panama Canal Watershed

Reforestation

Cattle raising



Mitigation of global CO2 emissions by 
the Panama Canal route

Mitigation of global CO2 emissions by 
the Panama Canal route

The Panama route enhances environmental contribution by 
reducing GHG emissions on the planet:

o More efficient transport, reducing fuel consumption per cargo
unit 

o All-water route causes fewer emissions than other routes that 
combine transportation by land

NagoyaNagoya

OaklandOakland

SeattleSeattleTokyoTokyo

ColomboColombo

Shanghai

YokohamaYokohama

HakataHakata
Manzanillo (Mx)Manzanillo (Mx)Manzanillo (Mx)Manzanillo (Mx)

KobeKobeKobeKobe

OsakaOsaka

ShimizuShimizu

TahitiTahiti

AucklandAuckland

DoniamboDoniambo

BrisbaneBrisbane
SydneySydney

MelbourneMelbourne

Tanjung PriokTanjung Priok

SingaporeSingapore

QingdaoQingdao

BuenaventuraBuenaventura

GuayaquilGuayaquil
CallaoCallaoAricaArica

CoquimboCoquimbo

San AntonioSan Antonio

San VicenteSan Vicente

Puerto LimónPuerto Limón

IquiqueIquique

MantaManta

AntofagastaAntofagasta
ValparaísoValparaíso

..

BalboaBalboa

ItajaiItajai

SavannahSavannah
BaltimoreBaltimore

New OrleansNew Orleans

VeracruzVeracruz ManzanilloManzanillo
Colon Colon 

CartagenaCartagena

La GuairaLa Guaira
GuantaGuanta

MaracaiboMaracaibo

EvergladesEverglades
KingstonKingston

MiamiMiami

ThamesportThamesport

HamburgHamburg

Port SaidPort Said

ZeebruggeZeebrugge

TilburyTilbury

DunkerqueDunkerque

AntwerpAntwerp

RotterdamRotterdam

La SpeziaLa Spezia

ParanaguaParanagua
SantosSantos

Puerto CabelloPuerto Cabello

MarseillesMarseilles
YantianYantian

KwangyangKwangyang

Hong KongHong Kong

PusanPusan
KeelungKeelung

WilmingtonWilmington
PusanPusan

NJ/NYNJ/NY
Le HavreLe Havre

HalifaxHalifax

FelixstoweFelixstowe

Long BeachLong Beach
Los AngelesLos Angeles

BremerhavenBremerhaven

KaohsiungKaohsiung

CharlestonCharleston
Newport NewsNewport News

ChabangChabang



Adaptation to the Climate ChangeAdaptation to the Climate Change

Basin 1 Basin 2
Basin  3

oo With the new water saving basin system, the With the new water saving basin system, the 
new locks will utilize 7% less water than the new locks will utilize 7% less water than the 
existing locksexisting locks

oo 60% of the water is reutilized in each transit60% of the water is reutilized in each transit
oo It will not require new reservoirs for the It will not require new reservoirs for the 

operation of the new locksoperation of the new locks

The Panama Canal Expansion The Panama Canal Expansion 
project is an adaptation model for project is an adaptation model for 
the climate changethe climate change



Establish ACP as a carbon neutral 
organization

Establish ACP as a carbon neutral 
organization

xxxxxxxxxxxxxxxxxxxxxx

Air travel
Energy 

generation and
consumption

Marine 
transportation 

(tugboats)

Land Travel

Main emission sources

Agro forestry/ 

reforestation
(Environmental 

Economic 
Incentives)
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Actual Canal 
route 

Operation

CO2 Offset activities

Others 
activities to be 
implemented

The ACP seeks to become a carbon neutral organization to fulfill its The ACP seeks to become a carbon neutral organization to fulfill its 
vision of being global leader in services for the maritime industry and vision of being global leader in services for the maritime industry and 
sustainable development for the conservation of the Panama Canal sustainable development for the conservation of the Panama Canal 
WatershedWatershed



The Panama Canal in 
World Maritime Industry

The Panama Canal in 
World Maritime Industry

oo A leader in the World Merchant Fleet: World’s largest A leader in the World Merchant Fleet: World’s largest 
shipping registryshipping registry

oo One of ten Council IMO Members with the largest interest in One of ten Council IMO Members with the largest interest in 
providing international shipping servicesproviding international shipping services

oo Maritime services to 6% of World CommerceMaritime services to 6% of World Commerce

oo Panama Canal offers high standards of efficiency, safety and Panama Canal offers high standards of efficiency, safety and 
reliabilityreliability

oo Panama is a Hub for global shipping and tradePanama is a Hub for global shipping and trade



o Growth in transit demand and the maritime industry trend 
toward the deployment of larger vessels

o Prevent saturation point to be reached, avoiding diversion of 
traffic to potentially longer alternative routes

o To continue offering the safest and cost and time effective 
service for the World’s commerce

Panama Canal challengesPanama Canal challenges

service for the World s commerce  
o Remain a World leader in sustainable development and 

ensure its operations comply with highest environmental 
standards



oo The ACP has developed an innovative strategy to face the The ACP has developed an innovative strategy to face the 
environmental challenges associated with the Panama Canal environmental challenges associated with the Panama Canal 
Expansion, the promotion of sustainable development activities Expansion, the promotion of sustainable development activities 
in the Panama Canal Watershed and the reduction of emissions in in the Panama Canal Watershed and the reduction of emissions in 
the worldwide shipping industrythe worldwide shipping industry

oo The Panama Canal Expansion Project will provide benefits to the The Panama Canal Expansion Project will provide benefits to the 
international shipping industry, in terms of time and cost, as well international shipping industry, in terms of time and cost, as well 

h COh CO i i d i i h li i d i i h l

The Green RouteThe Green Route

as the COas the CO22 emissions reductions in the planetemissions reductions in the planet

oo The all water route of the Panama Canal, with the sustainable The all water route of the Panama Canal, with the sustainable 
management of its watershed, has been established as the Green management of its watershed, has been established as the Green 
Route of the world maritime commerce Route of the world maritime commerce 




