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EXECUTIVE SUMMARY

This report describes the degree of compliance regarding the implementation
and effectiveness of the environmental and social mitigation measures for
the Panama Canal Expansion Program, Third Set of Locks Project (the
“Program”) during the period of November 1, 2008 through April 30, 2009.
The environmental and social requirements for the Program are presented in
the following documents:

e Environmental Management Plans (EMPs), which are part of the
Environmental Impact Studies (EsIA) of the Program; and

e DIEORA IA-632-2007 Resolution promulgated by the National
Environmental Authority (ANAM, Spanish acronyms) that authorizes the
execution of the Program.

Under contract with the Panama Canal Authority (ACP), Environmental
Resources Management (ERM) conducted the following compliance
verification tasks: (1) revision of contracts between the ACP and Program
contractors, (2) revision of monthly and quarterly environmental mitigation
measures reports from contractors and the ACP, (3) revision of training logs
of contractors and ACP personnel, (4) revision of communication documents
among the ACP, its contactors and the public, (5) revision of environmental
monitoring and environmental and social follow-up plans, (6) field
verification visits carried out by ERM in March and April 2009, (7)
interviews performed by ERM to ACP representatives, contractors and
Program personnel, and (8) documents provided by the ACP. The
information provided by the ACP included the EMPs, ANAM'’s Resolution
DIEORA TA-632-2007, documentation pertaining to verification of the
Program personnel presently active (contractors and ACP personnel) and
documentation from ACP’s Environmental Management and Follow-up
Branch (IARM).

ERM verified compliance with the environmental and social requirements of
those Program components being executed during the current reporting
period. The activities under execution during this reporting period
correspond to the Excavation of the Pacific Access Channel Phase 1 (PAC-1),
Phase 2 (PAC 2), and Phase 3 (PAC 3); the Widening and Deepening of the
Pacific Approach Channel; and the activities related to the Widening and
Deepening of Gatun Lake’s Navigational Channel and the Deepening of the
“Corte Culebra”.
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As a result of the aforementioned activities, ERM has confirmed that the
execution of the various Program components comply with the applicable
environmental and social requirements. In general, the mitigation measures
have been implemented effectively in all the areas impacted by the Program
as it pertains to the commitments established under the EMPs and
requiements of the Resolution.
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PROGRAM PROMOTER

The promoter of this project is the Panama Canal Authority (ACP), an
autonomous agency of the Panamanian Government, created by way of the
Political Constitution of the Republic of Panama and organized under Act 19
of June 11, 1997. ACP is the entity responsible for promoting the execution of
the mitigation measures described on the environmental management plans
(EMPs) included in the environmental impact studies. Below is the general
information on ACP:

Promoter: Panama Canal Authority

Location: ACP Administration Building, Altos de
Balboa, Ancén, Panama.

Legal Representative: Mr. Alberto Aleman Zubieta
Personal Identity Card: 8-404-837
Web Page: www.pancanal.com
Contact person: Daniel Muschett

Manager

Environmental Management and Follow-up Branch (IARM)

Phone number: (507) 276-1295

Fax number: (507) 276-1291

E-mail address: dmuschett@pancanal.com
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INTRODUCTION

This report presents the results of ERM inspections and documentation
review related to the implementation and effectiveness of the environmental
and social impact mitigation measures for the Panama Canal Expansion
Program, Third Set of Locks Project (the “Program”) carried out by the ACP
and its contractors during the period of November 1, 2008 through April 30,
2009. The environmental and social requirements for the Program are
presented in the following documents:

e Environmental Management Plans (EMPs), which are part of the
Environmental Impact Studies (EsIA) of the Program. The various EMPs
were consolidated under the EMP included in the Category III EsIA
prepared by ACP and approved by ANAM for the execution of the
Program; and

e DIEORA IA-632-2007 Resolution promulgated by the National
Environmental Authority (ANAM, Spanish acronyms) that authorizes the
execution of the Program.

Under contract with the Panama Canal Authority (ACP), Environmental
Resources Management (ERM) conducted the following compliance
verification tasks: (1) revision of contracts between the ACP and Program
contractors, (2) revision of monthly and quarterly environmental mitigation
measures reports from contractors and the ACP, (3) revision of training logs
of contractors and ACP personnel, (4) revision of communication documents
among the ACP, its contactors and the public, (5) revision of environmental
monitoring and environmental and social follow-up plans, (6) field
verification visits carried out by ERM in March and April 2009, (7)
interviews performed by ERM to ACP representatives, contractors and
Program personnel, and (8) documents provided by the ACP. The
information provided by the ACP included the EMPs, ANAM’s Resolution
DIEORA TA-632-2007, documentation pertaining to verification of the
Program personnel presently active (contractors and ACP personnel) and
documentation from ACP’s Environmental Management and Follow-up
Branch (IARM).

The report is organized by grouping the main components of the project in

sections; that is to say, all works related to the excavation of the Pacific access
channel are described in the same section, followed by all activities related to
the widening and deepening of Gatun Lake and the Culebra Cut and, finally,
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all works associated with the widening and deepening of the Pacific
approach channel. Each component’s description includes a compliance
matrix.

Components such as the design and construction of the locks, the dredging
of the Atlantic approach channel, and the increase of Gatun Lake’s
maximum operational level, which are still pending for execution, are
mentioned in a general way on the report, indicating their current status.
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3.1

PROGRESS OF THE CANAL EXPANSION PROGRAM'

PAcrIFic AcCESS CHANNEL EXCAVATION

During the first quarter of 2009, the contractor for the first phase of the
Excavation of the Pacific Access Channel (PAC I), Constructora Urbana, S.A.
(CUSA) - excavated approximately 1.2 million cubic meters of the Paraiso
hill, for a total of approximately 6.9 million cubic meters of excavated
material to date. During this reporting period, the contractor fractured an
estimated 484 thousand cubic meters of rock through 20 detonations using
146 tons of explosives. In addition, the contractor began work for the repair
of sewer system for the new Borinquen road, which revealed problems with
the concrete piping. The contractor also completed the installation of the 30-
centimeter-thick base of the first kilometer of the southern track and
continued the leveling of the remaining sections of the road.

In the second phase of the Pacific Access Excavation Channel (PAC 2), the
contractor, CILSA-Minera Maria (CILSA), excavated approximately 1.5-
million cubic meters of earthen material from the access channel, as well as
from the Cocoli river deviation channel during the first quarter of 2009. To
date, CILSA has removed, approximately, a total of 4.4-million cubic of
material. The contractor fractured approximately 847-thousand cubic meters
of rock through 68 blasts and 270 tons of explosives.

On January 15, 2009, the ACP gave MECO, S.A., the contractor for the third
phase of the Pacific Access Excavation Channel (PAC 3), the order to proceed
with project activities. MECO presented the main project plans including the
Environmental, Safety and Quality plans, as wells as its organizational
structure and resources. The ACP reviewed and commented on the plans,
schedules and preliminary requirements. In March 2009, the contractor
began the assembly of a Terex OK-120 excavator in preparation for the
excavation activities to be commenced in April 2009. Also, in March, the
contractor cleared approximately eight acres of sites contaminated with
munitions and explosives of concern (MEC).

1 ., . . .
Informacién obtenida del informe trimestral de avance de la obra enero-marzo 2009, www.pancanal.com
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3.2

Lastly, Electricas de Medellin Ltda., the contractor for the relocation of the
electrical transmission lines, completed the installation of the foundations
and of ten electrical towers (per project requirements), and began the
installation of the power lines.

IMPROVEMENTS TO THE NAVIGATION CHANNELS

Dredging International, the contractor for the widening and deepening of the
Pacific Entrance Channel project, removed approximately 575-thousand
cubic meters of dredged material during the first quarter of 2009, for a total
(to date) of 1.8-million cubic meters, which represents 20% of the contract’s
total volume. At the end of January, the contractor stopped work for 15 days
to provide maintenance to Vlaandere XIX dredge and to rotate the discharge
piping so as to extend its useful life.

Survey and public dissemination activities, required prior to the project’s
drilling and blasting phase, began in March 2009. Also, most of the work to
raise the elevation of the berms of the Velasquez Disposal site was
completed. On February 13, part of the northern section of the berm
collapsed. This section is being repaired by ACP personnel.

In Gatun Lake, the ACP dredged approximately 729-thousand cubic meters
for a total, to date, of 4.5-million cubic meters. This represents 21% of the
contact’s total volume. Drilling and underwater blasting were conducted
during this quarter, as well as vegetation clearing and terrain leveling in the
San Pablo reach. During this quarter, the ACP fractured 68-thousand cubic
meters of underwater rock through drilling and blasting in the San Pablo
and Juan Grande reaches. Earth work was completed in the San Pablo reach.
Also, the ANAM approved the Wildlife Rescue Plan in the island of De
Lesseps, followed by ACP’s implementation of the plan. In addition, the
clearing of vegetation was begun in preparation for earth work in the island
of De Lesseps.

Dredging activities were not conducted in the Culebra Cut during January or
February. In March, the ACP dredged approximately 36-thousand cubic
meters in the Bajo Obispo reach using the IL Pricipe, rented, dredge, for an
approximate total of 90-thousand cubic meters, to date, representing an
estimated 3% of the total volume to be dredged.

The activities for the widening and deepening of the Atlantic Entrance
project have not begun. Therefore, their integration to the environmental
follow-up process will be done at the commencement of field activities.
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3.3

3.4

IMPROVEMENTS TO WATER SUPPLY

In February, the ACP began the design to increase the maximum operational
level of Gatun Lake, and continued with a review of the project’s scope of
work.

At the end of February, Louis Berger Group, the contractor in charge of the
Socio-environmental Management Plan, submitted its report that included
topographic survey, inventory, property assessments, and socioeconomic
profile in the islands of Gatun Lake, including Barro Colorado Natural
Monument and the Gigante Peninsula. These are managed by the
Smithsonian Institute of Tropical Research. This management plan will be
incorporated to the Program’s socioeconomic requirements.

DESIGN AND CONSTRUCTION OF POSTPANAMAX LOCKS
This component of the Expansion Program has not begun. Therefore, its

integration to the environmental follow-up process will be done at the
commencement of field activities.
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4.1

4.2

PURPOSE, SCOPE OF WORK AND METHODOLOGY

PURPOSE

The purpose of this report is to describe the degree of compliance regarding
the implementation and effectiveness of the environmental and social
mitigation measures for the Program during the period of November 1, 2008
through April 30, 2009. These measures include those contained in the EMP,
as well as those under the resolution section that authorizes the Program
activities of the EsIA. The verification activities are based on compliance
reports review, including plans and programs submitted by the contractors
responsible for developing ACP works, reports by the ACP, and interviews
with ACP personnel and contractors, as well as visits to the Program sites to
confirm the information received.

Appendix A presents a list of all documents reviewed to prepare this report,
whereas Appendix B shows a list of the individuals interviewed during the
field inspection and work meetings. All mitigation measures implemented to
this moment are related to the Project construction phase. To date, all the
implemented measures are associated with the Program’s construction stage.

ScoPE OF WORK

The PMA form the EsIA Category III and the ANAM Resolution DIEORA IA
632-2007 of November 9, 2007 (See Appendix C) were used in the verification
of the environmental compliance of the various Program components.

In summary, the work developed by ERM to prepare this report included:

e A review of relevant reports and documents (see the list on Appendix A).
Prior to visiting ongoing projects, ERM conducted a thorough review of
the monthly reports submitted by the contractors and their
environmental experts.

e In order to identify all implementation measures applicable to the
requirements under the PMA, ERM prepared a log of commitments from
Chapter 8 of the Category III EslA (see Appendix D).

e Review of the entire phone call and e-mail logs for telephone number 800-
0714 and e-mail address ampliacion@pancanal.com installed by ACP to
receive complaints, reports, and requests for information. The
Implementation of this mechanism is considered important to document
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complaints and concerns expressed by the communities affected by the
expansion works (see Appendix E). This information was complemented
with a review of the contractors’ phone call and complaint logs related to
Program activities.

e Meetings held between the ERM team and members of IARM’s
Engineering and Programs Administration Department of ACP to discuss
in greater detail, and prior to the field visits, the requirements of the
verification efforts. These included the logistics in conducting field visits
to project areas to confirm the implementation of the EMP, define the
scope of work, and discuss the methodology and contents of the report.

e Field visits to inspect the effectiveness in the implementation of the EMP
and the plans and programs included therein, and interviews to project
contractors and ACP staff that are responsible for the implementation of
the mitigation measures. A photographic log of the field visits is
included in Appendix F. The field visits were conducted in November
2008 and in March and April 2009 as follows:

ERM'’s technical team that participated in the November 2008 visits consisted
of Dr. Andres Meglioli - Project Director, Mr. Eduardo Cedefio, Manager,
ERM Panama, S.A., and Dr. Rene Ledesma, specialist in natural resources
management. In Addition, Mr. Jose Miguel Guevara, geographer,
participated in the visits to the San Pablo Reach and Mindi Dredge,
conducted on Thursday, November 13.

In the March 2009 visit, ERM members consisted of Dr. Andres Meglioli; Mr.
Pedro Panzardi, Partner-in-Charge of ERM-Panama office; Mrs. Damaris
Negron, Project Manager and Quality Control Manager; Dr. Emlen Myers,
social and cultural resources specialist; Mr. Eduardo Cedefio; and Mr. Jose
Miguel Guevara.

Mrs. Damaris Negron, Dr. Emlen Myers and Mr. Jose Miguel Guevara
participated in the verification visit of April 2009.

The inspection program was conducted as shown in Table 1, below.
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Table 1

Inspection Program

First Site Visit

Wednesday the 12 of November
2008, from 8:30 a.m. to 5:00 p.m.

Thursday the November 13,
2008, from 8:30 a.m. to 5:00 p.m.

Friday November 14, 2008 from
8:30 a.m. to 5:00 p.m.

Program Component Inspected

= Dredging of the Navigation Channel for the Pacific Approach by
contractor Dredging International de Panama, SA;

= Excavation of the Pacific Access Channel Phase 2 (PAC 2) by
contractor CILSA-Minera Maria;

= Excavation of the Pacific Access Channel, Phase 1 (PAC 1) by
contractor Constructora Urbana, S.A (CUSA).

= Widening and Deepening of the Gatun Lake and Culebra Cut by
the ACP’s Dredging Division with support from external
contractors;

= Camino de Cruces National Park native species reforestation
Project, which is a part of the ecological compensation program
of the ACP’s Canal Expansion Program.

= Excavation of the Pacific Access Channel (PAC 2) by contractor
CILSA- Minera Maria;

= Construction activities and the Cocoli River divertion channel.

Second Site Visit

Monday March 2, 2009, from
8:30 a.m. to 4:00 p.m.

Tuesday March 3, 2009, from
8:00 a.m. to 5:00 p.m.

Wednesday March 4, 2009, from
8:00 a.m. to 5:00 p.m.

Thursday March 5, 2009, from
8:00 a.m. to 5:00 p.m.

Friday March 6, 2009, from
7:00 a.m. to 3:00 p.m.

Program Component Inspected

= All day Meeting with ACP to listen to reports form ACP
environmental staff assigned to Program contractors, and to
plan logistics of weeks visits;

= PAC-1 site visit and PAC-3 staff visit. PAC-3 staff is doing pre
mobilization planning PAC-1 field offices;

= PAC-2 site visit;

= Visit to archaeological “chance find” excavation at Bordada Juan
Grande, Punta Mamey Oeste;

= Visit to potentially affected household sites at Gatun Islands of
Gallina and Gallina Clueca.

= Visit to Dredging International site;
= Visit to Potential Atlantic-side work camp;

= Visit to Atlantic side communities Mindy, José D. Bazan (Davis),
Arco Iris, Margarita, Colon;

= Visit to Pacific side community of Diablo;

= Visit to Gatun Lake dredging site (at Mindi dredge) and De
Lesseps Island.

= Visit to the Campana National Park reforestation site;

= Closeout meeting, all ACP IARM Staff, all ERM Team.

ENVIRONMENTAL RESOURCES MANAGEMENT

AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009



Third Site Visit Program Component Inspected

Tuesday 21 April 2009 = Opening meeting with the ACP;
8:00 a.m. to 5:00 p.m. = Visit and PAC 1 and PAC 3 project tours;
= Visit and tour of PAC 2 project areas.
Wednesday 22 April 2009 = Visit and boat tour of Gatun Lake;
8:00 a.m. to 5:00 p.m. = Visit and tour to the island of De Lesseps in Gatun Lake;

= Visit and car tour of Tanque Negro Norte and Tanque Negro Sur
disposal site.

= Visit and car tour in the Loma Borracho area;

= Car tour to the potential camp site for the workers of the widening
and deepening of the Atlantic Entrance Channel in Colon.

Thursday 23 April 2009 = Visit to the administrative offices and Dredging International
camp;
8:00 a.m. to 2:00 p.m.
= Boat tour to the widening and deepening of the Pacific Entrance

Channel project;

= Visit to the Clamshell No. 53 dredger.

METHODOLOGY

For the evaluation of compliance with the PMA, the same methodology was
used herein as that used in the first bi-annual report dated December 2008.
This methodology employs matrices that describe the Program’s mitigation
measures, the activities implemented to comply with the requirements of the
management plan, the observations made by ERM, and whether a given
requirement complies or not with the applicable measure, or if instead, the
measure is not applicable. This methodology provides a high degree of
assurance regarding the verification of whether a specific measure complies
or not, and of its effectiveness.

The compliance matrices include only those mitigation measures that are
applicable during the current or future inspection periods for any given
project component.

In order to facilitate reading and evaluation of the implementation of the
mitigation measures, the following section of this report presents a
description of each of the Program components. Program components
currently active during the foregoing reporting period are: the Excavation of
the Pacific Access Channel Phase 1 (PAC-1), Phase 2 (PAC 2), and Phase 3
(PAC 3); the Widening and Deepening of the Pacific Approach Channel; and

ENVIRONMENTAL RESOURCES MANAGEMENT AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009

14



the activities related to the Widening and Deepening of Gatun Lake’s
Navigational Channel and the Deepening of the Culebra Cut. Each of these
Program components includes a mitigation measures compliance matrix.

Verification of the mitigation measures for the design and construction of
locks, the widening and deepening of the Atlantic Approach Channel, the
elevation of Gatun Lake’s maximum operational level, and the excavation of
the Pacific Access Channel Phase 4 (PAC 4) will be added to the
corresponding bi-annual report once the activities of said components begin.
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VERIFICATION OF THE PROGRAM’S ENVIRONMENTAL AND SOCIAL
REQUIREMENTS

This section describes the compliance status with the Program’s mitigation
measures during the period of November 1, 2008 through April 30, 2009.
Based on the inspections conducted by ERM, following the aforementioned
methodology, it is concluded that the socio-environmental mitigation
measures have been implemented effectively in the Program’s active
components during the examined time period.

Following is a description of the degree of compliance for each active
Program component.

EXCAVATION OF THE PACIFIC ACCESS CHANNEL

The mitigation measures referred to in this section pertain mainly to the PAC
1 and PAC 2 Program phases, given that the PAC 3 field activities had just
begun in March 2009, whereas PAC 4 has not yet been bid. The activities
PAC 3 consisted of the cleanup of approximately eight acres of sites
contaminated with Munitions and Explosives of Concern (MEC), vegetation
clearing, fauna rescue and relocation, surveying of topography in the
northern portion of the project, and construction of temporary project
facilities.

In November 2008, and March and April 2009, ERM visited the following
project areas:

PAC 1 - Paraiso hill excavation site; main camp, where equipment
maintenance shops are located; fuel storage area; materials and hazardous
and non-hazardous wastes storage area; Borinquen road detour area; new
electrical transmission towers; and deposit sites for the material excavated
from site T6.

In the April 2009 visit, the excavation activities in PAC 1 were near
completion and the contractor, CUSA, was developing a demobilization plan
of the main camp.

PAC 2 - excavation sites; Cocoli river deviation channel; Borinquen road
detour area; equipment maintenance shops; main camp, where fuel,
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5.1.1

5.1.1.1

51111

materials, and hazardous and non-hazardous wastes storage areas are
located; and excavation material deposit sites (See Appendix F).

PAC 3 - temporary camp and area north of the project where the contractor
was conducting vegetation clearing and fauna rescue. Prior to ERM’s visit of
April 2009, the contractor had completed the cleanup of the UXOs at the
northern portion of the project (See Appendix F).

Mitigation Measures Compliance Observations

The following sections summarize in narrative form the general compliance
status with the EMP’s mitigation measures by the project promoter and
contractors. A compliance matrix is presented at the end of these sections
that details the mitigation measures following a “comply” or “do not comply”
format, and the observations and activities performed for the
implementation of the mitigation measures. A column is included for those
measures considered as not applicable; that is, measures not being
implemented given that the activity triggering the mitigation has not yet
commence.

Mitigation Plan Measures

Air Quality, Noise and Vibration Control Program

e Air Quality Control Program

ERM reviewed the monthly mitigation measures reports, submitted to
the ACP by Program contractors, corresponding to the period of
November 2008 to April 2009. According to these reports, air quality
mitigation measures had been implemented at PAC 1, PAC 2 and PAC 3.
The specific air quality mitigation measures reviewed by ERM in these
reports are as follows: (1) maintenance records for heavy equipment and
machinery used in the Program, (2) description of water spraying
procedures for dust suppression, (3) records of training for heavy
equipment operators, (4) description of solid waste incineration
restrictions, and (5) records of solid waste disposal at the Cerro Patacon,
and (6) records of the regulation of vehicular-traffic speed.

The contractors for PAC 1, PAC 2 and PAC3 provided ERM with
preventive maintenance reports for the heavy equipment and machinery
used in the Program. According to these records, these contractors are
following the required maintenance schedules for their heavy equipment
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and machinery, therefore complying with the air quality control program
in this regard.

Compliance with the prohibition of on-site solid waste burning is
observed in all excavation contracts. Evidence of on-site solid waste
burning was not observed during the field inspections, or in records or
reports from project contractors or the ACP.

During the field visits, ERM observed tank trucks used for the spraying
of water on earthen roads and other construction areas during active use.
This measure is described in the PAC 1, PAC 2 and PAC 3 contractors’
monthly reports. This procedure is effective in controlling fugitive dust
is the project areas (See Appendix F).

During the field visit of March 2009, ERM observed lack of appropriate
traffic control signs and absence of traffic control personnel at the PAC 2
location known as the Road to the South Disposal Site. This observation,
which contrasts with the adequate implementation of traffic control
measures observed in other PAC 2 locations, was quickly reported to the

contractor. These issues were corrected as confirmed during ERM’s visit
of April 2009 (See Appendix F).

ERM inquired about the standard safety practices implemented by the
vehicle operators with emphasis on the measures implemented by the
contractors to ensure safe operating speeds. According to interviews
conducted by ERM with PAC 1, PAC 2 and PAC 3 personnel, training
related to speed limits is provided to heavy equipment operators on a
regular basis. Further, a speed recorder is installed on each heavy
equipment vehicle to track daily maximum speed. The data generated by
each speed recorder is retrieved daily and reviewed by a designated
person to verify compliance with established speed limits. If speed limits
are exceeded, the operator receives a verbal warning. A written warning
is given to the operator upon a second violation of the speed limit. An
operator is dismissed from the Project if a third speed limit violation
occurs.

e Noise Control Program

According to the PAC 1, PAC 2 and PAC 3 implementation reports of the
mitigation measures, the equipment is inspected for proper operation
conditions, equipment preventive maintenance is conducted, nearby
residential communities are notified regarding the blasting operations
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schedule, blasting operation schedules are kept per agreements with the
ACP (from 6:00 a.m. to 6:00 p.m. on work days, from 8:00 a.m. to 6:00
p-m. on Saturdays, and from 10:00 a.m. to 6:00 p.m. on Sundays).
Regarding occupational noise levels, ERM reviewed the records of the
distribution of noise protection equipment to Program workers for the
PAC1, PAC2and PAC 3. ERM also reviewed training records for
vehicle operators, who are taught to avoid unnecessary use of horns,
alarms, sirens and to the shut off of equipment during downtime.
Therefore, the mitigation measures for occupational noise have been
implemented effectively.

Details regarding the measurement of noise levels are found in the
section entitled “Monitoring Plan”.

e Vibration Control Program

ERM reviewed the Program Blasting Plans for PAC 1 and PAC 2, and
confirmed that both incorporated the mitigation and safety measures
indicated in the EMP. The contractor for PAC 3 has contracted the
services of Sybol, a company that specializes in blasting, to develop the
blasting plan. Blasting operations have not been conducted in PAC 3
during the foregoing evaluation period.

The monthly mitigation measure reports for PAC 1 and PAC 2 include
the type and quantity of explosives and procedures used during blasting
operations (See Appendix G).

During ERM'’s field visit of March 2009, CILSA personnel, PAC 2
contractor, reported that rock fragments fell onto the roof of the
maintenance shed of the golf course at the Tucan Country Club during
Project blasting activities. This incident was immediately notified to the
representative of the golf club, and an incident investigation was
conducted. As a result of the investigation, CILSA amended its Blasting
Operation Plan to prevent further incidents of this kind, and the Tucan
Country Club was reimbursed for the roof’s repairement costs. This
situation is being handled through the insurance company, as required in
the contract. Evidence of the actions taken by CILSA and ACP are
properly documented in the administration files of the project. Copy of
the Settlement, as a proof of case closure, is included in Appendix S.

Blasting operations have not been conducted in PAC 3 during the
foregoing evaluation period. However, MECO was in the process of
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meeting with the Paraiso community with regard to future blasting
activities that will be conducted as part of the project (See Appendix F).

Soil Protection Program

According to the contractors’” monthly reports, soil mitigation measures are
being implemented. The specific measures reviewed by ERM in these
reports were: (1) landslide control measures, (2) soil erosion and
sedimentation control measures, (3) slope stabilization measures, and (4) soil
compaction measures.

The Quality Control Report dated March 2009 for PAC 2 indicates that the
following activities are conducted: measurement of slopes in the North
Excavation project area; measurement of soil compaction at the new
Borinquen Road; and installation of geotextile membranes along the banks of
the Cocoli river deviation channel.

The following measures related to hydro-seeding activities are being
implemented in PAC 1 and PAC 2 according a review of the contractors’
monthly reports and field visit verifications: erosion control blanket
installation, drainage system installation in deposits for rocky material
(French drains), and installation of energy-dissipating structures in
potentially unstable areas.

GRASSTECH, in charge of the hydro-seeding of PAC 1 and PAC 2 project
areas, has conducted hydro-seeding in the Cocoli river deviation channel,
and in the new track of Borinquen road (See Appendix F).

Activities requiring soil protection measures have not been conducted in
PAC 3.

Water Resources Protection Program

Based on the monthly mitigation measure reports and site visits, ERM
verified that the water resources are being protected. Measures observed
and documented included the compaction of excavated materials at the
disposal sites (i.e. disposal sites 1, 2, 3, and 4), drain installation, installation
of sediment traps at vehicle wash locations, and culvert construction for road
drainage control.

Domestic waste water is also being handled as specified in the EMP. The
PAC 1 and PAC 2 Project administration buildings are connected to a septic

ENVIRONMENTAL RESOURCES MANAGEMENT AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009

20



51114

system and to the ACP sanitary sewer system, respectively. Maintenance
records of portable toilets were provided in the contractors” monthly
mitigation measure reports.

During the field visit of March 2009, ERM observed that earthen material
that had been transported and compacted at the Sur 1 disposal site revealed
cracks in areas adjacent to the Cocoli River alluvial plain. This issue had
been reported in the February 2009 contractor’s report for PAC 2, and
confirmed by the Project’s ACP representative. On April 8, 2009, the ACP
presented an investigation report describing the mitigation measures to be
implemented to prevent potential negative impacts to the river (see Appendix
H). Among these measures were the removal of approximately 80,000 cubic
meters of unclassified material. French drains were to be installed at the
base of the disposal site once soil removal was completed. In the field visit
of April 2009, ERM confirmed that approximately 80% of the earthen
material had been removed from the affected areas. The removed material
was transferred to other areas of the Sur 1 disposal site not showing
unstability problems. The ACP is evaluating alternate disposal sites to
compensate for the loss in capacity due to the unstability problems in certain
sectors of the Sur 1 disposal site.

Housekeeping and waste management practices had improved at the PAC 1
and PAC 2 project areas since ERM’s November 2008 field visit, as observed
on the following visits. Deficiencies related to fuel management and spill
prevention had been addressed and corrected adequately. For example, at
the PAC 2 Project Area, secondary containment was provided for the fuel
storage tanks and tanks truck were stationed on impermeable concrete slabs
provided with concrete berms. Also, the vehicle accesses of the truck
maintenance shops were covered with crushed gravel to minimize muddy
and slippery surfaces.

In PAC 3, a sediment trap was installed at the unnamed creek located in the
northern portion of the Project (See Appendix F).

Flora and Fauna Protection Program

To verify compliance with the Flora and Fauna Protection Programs in the
EMP, ERM reviewed the following documents: (1) contractors” monthly
mitigation measures reports, (2) Camino de Cruces National Park
reforestation reports for PAC 1, (3) Altos de Campana National Park
reforestation reports for PAC 1, (4) report of training seminar at the plant
nursery for the Piedras Gordas reforestation project, (5) report of training
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seminar at the plant nursery for the reforestation project at Bajo Grande in
Ojo de Agua Calabazo, (6) report of training seminar at the plant nursery for
the reforestation project at CIFO Chiriqui, (7) report of training seminar at
the plant nursery for the reforestation project at Parque Nacional Chagres y
Parque Nacional Omar Torrijos Herrera. In November 2008, ERM visited the
Camino the Cruces National Park and in March 2009 visited the Altos de
Campana National Park. Based on document reviews and field visits, ERM
verified that the mitigation measures for the protection of flora and fauna are
being implemented effectively.

e Flora

The re-vegetation programs undertaken by the PAC 1 and PAC 2 contractors
at the Program construction areas have the following objectives: (1) mitigate
the direct biological impacts of vegetation removal; (2) install permanent
erosion control in cleared areas to avoid soil loss; and (3) leave a visually
appealing green landscape after construction is complete. ERM verified that
construction and site re-vegetation are being conducted in appropriate areas
such as slopes and road shoulders. All of the site re-vegetation work for
both Projects is being done by GRASSTECH, who also does follow-up
fertilization and maintenance. Records of hydro-seeding activities are
available in the contractors” monthly reports.

The ACP will conduct maintenance of the reforested area for five years and
has contracted the company Geo Forestal, S.A. to execute the maintenance
program. Maintenance activities include clearing, fertilization, reseeding,
pest control, and fire control. ERM reviewed the reforestation follow-up
reports prepared by Geo Forestal, S.A. This document includes a progress
report up to January 2009 regarding reforestation activities. According to
this report, project personnel conduct periodic visual inspections to verify
growth in reforested areas.

Project PAC 2 affected 72 hectares of secondary forest for which 145 hectares
of compensatory reforestation will be completed. Thirty hectares are being
reforested within the Altos de Campana National Park. The remaining 115
hectares will be planted in 2009 in the Omar Torrijos National Park in 2009.

ERM reviewed the February 2009 reforestation follow-up reports for the
Altos de Campana National Park. This document includes a progress report
since February 2009, when reforestation activities began. ERM visited the
reforestation area in March 2009 and confirmed that the reforestation
activities were in compliance with the reforestation plan.
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As a general recycling measure, some of the vegetation material removed
from areas cleared for PAC 2 is stacked and reused as energy dissipating
structures at the Southern Deposit site.

The companies Forestal Los Carpatos and JS Chacon conducted the three
reforestation projects that compensate for a portion of the PAC 3 project.
These companies are conducting training for the establishment and
operation of the plant nurseries in the various communities chosen for this
purpose.

e Fauna

The Pan-American Association for Conservation (APPC, Spanish acronym),
with the support of the US Forest Service Institute of Tropical Forestry, has
implemented the mitigation measures for the rescue and relocation of
wildlife in PAC 1 and PAC 2.

For fauna at PAC 1, the final fauna relocation report identified various
relocation areas. Wildlife was relocated in the surroundings of areas of
rescue in PAC 1, as well as to nearby national parks such as Soberania and
Las Cruces. The fauna was also relocated to areas of plantation and
fragmented secondary forest along the western bank of the canal that runs
parallel to the PAC 1 section of the Borinquen Road.

The fauna protection program includes training for the staff of the PAC 1
contractor, CUSA. The training informs workers about the rescue program
and its objectives, and provides instruction on how to respond when animals
that need rescue are encountered. Training records for these topics, along
with attendance lists, are provided in CUSA’s monthly mitigation measure
reports. Based on the reported information, ERM verified that the rescue
and relocation efforts from this project have been successful.

At the PAC 2 project area, the fauna rescue and relocation efforts also have
been successfully executed by specialists of the APCC. Species identification
for each rescued animal is provided and included in the Program’s inventory
of rescued animals. Rescued animals from PAC 2 locations were relocated to
nearby national parks including Soberania and Camino de Cruces. Staff
members from APCC and ANAM were present during the release of the
animals, and the event was documented with photographs.

As in PAC1, the PAC 2 fauna protection program includes staff training.
The training informs workers about the rescue program and its objectives,
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and provides instruction on how to respond when animals that need rescue
are encountered. Training records for these topics, along with attendance
lists, are provided in CILSA’s monthly mitigation measure reports. Based on
the reported information, ERM verified that the rescue and relocation efforts
from this Program have been successful.

In PAC 3, the company CODESA has been contracted to aid in the rescue
and relocation of wild animals. In cleanup areas of unexploited ordinances,
the personnel conducting cleanup (from the company ISTHMIAN) have
been trained to rescue the wild animals encountered in those areas.
Personnel from CODESA are stationed in the perimeter of the project areas
to complete the relocation procedure once the animals have been rescued.
ERM interviewed a specialist from CODESA while in the process of animal
rescue operations. The specialist explained how the rescue and relocation
procedure was carried out. The specialist indicated that once the rescue is
carried out, the animals are inspected by a veterinarian before they are
relocated to the Soberania National Park in accordance with ANAM. If the
animals show lesions or disease, they are transferred to the Metropolitan
National Park where they are treated by specialized personnel. In the
environmental follow-up report corresponding to March 2009, MECO
included a report regarding the fauna rescue process as carried out by
CODESA and a daily log that includes an inventory of rescued animals in
the project area (See Appendix I).

To reduce disturbance of animals that might remain in the PAC 1, PAC 2 and
PAC 3 construction areas, employees have been instructed not to use horns
or whistles unless absolutely necessary. Program vehicles and equipment
are kept in good condition and have engine mufflers to minimize noise
levels. Regarding risk reduction of collision with wild animals, warning
signs indicating maximum vehicle speed were observed.

Solid and Hazardous Waste Management Program

The management of solid and hazardous wastes follows ACP’s waste
management policies. During the field visits of November 2008 and March
2009, and March and April 2009, ERM observed that trash bins were
provided at office areas and that at the construction sites, color coded 55-
gallon drums were used for the collection of different types of waste (i.e.,
blue for dry trash, grey for inorganic waste, green for organic waste, black
for oil residues, and yellow for diesel fuel residues; See Appendix F).
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Final disposal of solid waste is performed by DIMAUD for PAC 1 and PAC
3, and by the company Serviaseo for PAC 2. The domestic wastes of all three
project areas are hauled to the Cerro Patacon sanitary landfill. The PAC1,
PAC 2 and PAC 3 monthly reports include final disposal certificates and
payment receipts for waste disposal.

The PAC 1 and PAC 3 project administration buildings are connected to a
septic system, whereas that of PAC 2 is connected to the ACP sanitary sewer
system. The Project construction areas are provided with one portable toilet
for every 20 workers. The portable toilets are periodically maintained by
TESCAN in all three projects. Maintenance records are provided in the
contractors’ monthly reports (See Appendix F).

During the field visits ERM confirmed that the industrial and hazardous
wastes generated at the Program areas are handled according to the ACP
and international policies and regulations. These wastes include the
following: used lubricants, used filters, refrigerant, and spent acid-filled
batteries. The following companies manage the recycling of the used oil:
DIMAUD in PAC 1, NAVES Supply in PAC 2 and Reciclaje DJ in PAC 3.

Based on the documentation reviewed along with the field visits, ERM
verified that the PAC 1, PAC 2 and PAC 3 projects are in compliance with
the EMP’s solid waste management requirements.

Materials Management Program

The Materials Management Programs for the PAC 1, PAC 2 and PAC 3
include the management of flammable and combustible liquids and
compressed gas cylinders. ERM reviewed the contractors” monthly reports
and verified compliance of the program during the field visits to PAC 1, PAC
2 and PAC 3 project areas. Also, PAC 1 and PAC 2 contractors provided
copies of their respective Contingency Plans. These include the names and
phone numbers of the emergency contacts as well as the procedures to be
followed should an emergency occur in their project areas. ERM reviewed
these contingency plans and verified that they were updated, adequate for
the project areas, to the materials that are handled, and for the type of
emergencies that may occur.

At the PAC 1 and PAC 2 project areas, training regarding hazardous
material handling is offered to project personnel as verified in the monthly
reports. These trainings include topics such as: the elimination of ignition
sources (i.e. cigarettes, spark, etc.) during the handling of combustible and
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flammable materials; emergency response procedures for loading and
unloading of diesel fuel, the use of material safety data sheets (MSDS) and
procedures for the handling and storage of compressed gas cylinders, among
others.

In March 2009, ERM noted improvements over material management
practices at PAC 2 compared to the November 2008 visit. These
improvements include the following;:

1. The liquid fuel storage shed, located adjacent to the PAC 2 maintenance
shop was equipped with a secondary containment.

2. The parking area for the diesel fuel tank truck at PAC 2 was provided
with an impervious concrete slab and berm (See Appendix F).

At both Program areas, PAC 1 and PAC 2, ERM observed adequate chemical
spill and fire control emergency equipment such as fire extinguishers,
absorbent material, and emergency exit signs, among others.

Socioeconomic and Cultural Program

The effectiveness of the measures designed to stimulate the national
economy and increase revenues to the treasury through job creation is
reflected, among other things, in the magnitude of the labor force, services
provided, and goods acquired by local subcontractors. This process has a
multiplier positive effect over the national economy through the generation
of salaries and contracted services. By September 30, 2008, the companies
CUSA, CILSA and MECO had employed more than 1,190 individuals,
including administrative personnel, workers (assistants, maintenance
personnel and warehouse personnel), and heavy equipment operators.

Furthermore, these three PAC contractors have jointly subcontracted the
services of the following companies:

e DESARROLLO ECOLOGICO Y AMBIENTALES

e ELECTRICA DE MEDELLIN

e CARDOZEY LINDO, S.A.

o TECNOLOGIA SANITARIA, S.A.

e ENVIROLAB

o AUSTIN CARIBBEAN, S.A.

e ASOCIACION PANAMERICANA PARA LA CONSERVACION
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e ECOAMBIENTE S.A.

e LIVING PANAMA, S.A.

e MINERIA, EXPLOSIVOS Y SERVICIOS, S.A.
e TECNILAB, S.A.

e GRASSTECH

e FUNDACIONES, S.A.

e SERVIEQUIPO

e PRO-ONES.A.

e MURGOS ARQUITECTOS S.A.

The ACP contracting process has made a concerted effort to match contract
size and technical requirements so as to make individuals, small and
medium sized contracting businesses as well as larger enterprises eligible. In
this way the Program’s positive impact on Panama’s construction and
consulting services industry have been maximized, and will not only extend
the capacity and experience of larger firms.

ACP has included some clauses in the terms of reference of the projects
about the participation of rural communities in activities such as nursery,
planting and maintenance projects. Recruitment, the acquisition of field
experience, and training in tree pruning sustainable practices represent a
substantial socio-economic benefit for rural communities near protected
areas where the ACP develops its reforestation projects.

Another positive socio-economic impact of the Program is the work
experience and on-the-job training that the contractor and subcontractor
employees are receiving regarding environmental and social issues. When
considering that at its peak, the ACP has as a goal the employment of well
over 6,000 workers, it is apparent that the environmental and social training
associated with the Project EMP has the opportunity to make a difference in
the common work practices of the national labor force, not only because of
the size of the number of workers trained, but also because of the prestige
and influence of ACP as an institution.
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e Training

CUSA has contracted the services of DECASA for the implementation of the
EMP environmental programs in PAC 1. CUSA’s monthly reports provide
evidence of the list of participants of the training sessions. Within the
foregoing evaluation period, project personnel was trained in topics such as
erosion control, forest fire prevention, archaeological protection,
hydrocarbon and chemical spill prevention, solid waste management, and
disease vector control, among others.

Eco-Ambiente has been hired by CILSA to conduct training of project
workers regarding environmental issues and the health and safety program
for PAC 2. ERM reviewed the training attendance lists for this reporting
period provided in the contractor’s monthly report. According to these
reports, the following topics were discussed: African bees, hand care on the
job, ACP Regulations 106 and 108, disease control, heart attacks, wounds and
bleeding, human values, and snake bites. Also, lectures were given on the
following environmental topics: legal and criminal aspects of environmental
legislation, disease vectors and pest control, forests and cutting, animal
rescue, erosion control, forest fire prevention, protection of archeological
artifacts, hydrocarbon and chemical spill prevention, solid waste
management, contamination through the improper disposal of batteries. The
main objectives of these trainings were the dissemination of knowledge and
the creation of awareness regarding the importance and conservation of the
environment.

Regarding occupational safety and health, CILSA has an adequate program
concerning health issues and accident risk management, and it has and
infirmary and ambulance at its facilities. Since February 2009, CILSA has
contracted an environmental manager and an environmental engineer to
implement the EMP, coordinate the pertinent monitoring activities, and
prepare the monthly reports.

MECO, the contractor for PAC 3, contracted the services of CODESA to
implement the environmental program for the project. During the foregoing
reporting period, CODESA has begun the preparation of trainings and
documentation regarding environmental, and health and safety topics.
During March and April 2009, when the contractor began work, training to
project personnel focused on safe practices during UXOs cleanup, fauna
rescue and relocation, and in vegetation clearing practices.
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In the visits conducted in November 2008, and in March and April 2009,
ERM could confirm that all three project contractors comply with the
training requirements of project personnel.

e Archeology

Regarding compliance with the control measure for potential archaeological
impacts to archeological sites, the ACP contracted the services of JCG &
Associates since October of 2008. The purpose of this contract is to address
any call, at any moment, of any archeological finding during the construction
phase as a result of earthwork activities.

The contractor for PAC 3, MECO, has contracted the services of an
archeologist to identify those areas prompt to archeological findings. During
the April 2009 visit, ERM could observe the archeologist at work in the PAC
3 project area, where artifacts of potential archeological value had been
rescued (See Appendix F).

Based on ERM’s review of previous reports, the preconstruction studies
already completed by ACP archaeological contractors have been carefully
prepared to appropriate professional standards. The studies include
required data such as maps, technical drawings and references. Through
review, it was determined that the new studies corresponding to the
foregoing reporting period comply with professional standards.

e Paleontology

The ACP has contracted the Smithsonian Tropical Research Institute (STRI)
to conduct the study and rescue of paleontological artifacts at the excavation
and dredging sites of the Program. Under the contract, STRI paleontologists
monitor work progress of the finding and identification of fossil beds, collect
samples from the deposits encountered, interpret the geological context of
the findings, and prepare bimonthly and annual reports. The first annual
report dated December 6, 2008, reports that the collection obtained is one of
the most significant and representative fossil collections ever recovered from
a tropical environment. Geographically, work is being conducted selectively
for all areas subject to construction based on the relative importance of the
geological bedding encounter.

ERM reviewed the bi-monthly STRI report, for the foregoing reporting
period, which covers the activities of the paleontology program undertaken
in February and March 2009. Besides scientific activities, the report mentions
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the public disclosure of project findings by STRI personnel, including visits
to national and international schools. These activities include the
presentation of findings as well as visits to the sites containing the findings.

e Infrastructure

Regarding compensation for impacts to public infrastructure, ERM observed
workers of the electric company ELECTRICAS DE MEDELLIN LTDA
relocating the 230 Kva electrical transmission line. This project consists in
the construction of ten new high tension transmission towers to replace the
existing towers that are being removed to make way for the Canal Expansion
Program, and therefore complying with the requirements for compensation
of public infrastructure. The new line is 4.1 Km in length and passes over
areas with relatively sparse vegetation. The new line was completed and the
change in electrical service was conducted without power interruption in
April 2009, which coincided with ERM visit.

Based on the information provided by ACP, contractors, and ERM visits, it is
concluded that the socioeconomic and cultural plan implemented in the PAC
projects comply with the EMP requirements.

Monitoring Plans
Air Quality Monitoring

The University of Panama, contracted by ACP, is conducting monthly
monitoring for air quality at seven monitoring stations: (1) Miraflores Locks,
(2) Gatun Locks, (3) Pedro Miguel Locks, (4) Gatun Fire Station; (5) Gamboa
ACP office (6) Paraiso residential community, and (7) Cocoli construction
site. Some of these monitoring stations (e.g., the Miraflores, Gamboa, Gatun,
and Pedro Miguel stations) were installed to monitor air quality resulting
from the Canal’s normal operations. The results obtained from these stations
are compared with air quality levels at the project areas. In addition, the
concentrations obtained from monitoring stations are compared to the air
quality standards published by the United States Environmental Protection
Agency (USEPA), and with corresponding levels under the ACP regulation
(See Appendix J).

ERM reviewed the air monitoring quarterly reports corresponding to the 12
months of 2008 and to the first quarter of 2009, and compared the results to
the standards of ACP and USEPA for the stations corresponding to PAC 1,
PAC 2 and PAC 3. According to these reports, monthly average
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concentrations for NO; in the stations corresponding to PAC 1, PAC 2 and
PAC 3 are below the NO; standards for the ACP and USEPA values. In the
Cocoli station, the monthly average concentrations for PMio exceeded the
ACP criterion for the months of March, May, July, September and December
2008, and February and March 2009. According to the quarterly reports, the
obtained PMio concentrations are influenced by Program activities, given
that the station is located in close proximity to the PAC 2 project areas. The
ACP relocated the PAC 2 monitoring station across the project
administration offices. This new location is more representative to the
impacts of the Program to neighboring communities (See Appendix F).

ERM has suggested the use of the most current USEPA method for
calculating contaminant’s average concentrations, given that the method
now used is not updated and yields results that may be improved. The new
suggested method requires the collection of data for a longer time period,
and yield more accurate results to be compared with the standards for
verification of compliance.

Noise Monitoring

EnviroLAB was contracted by CUSA to conduct quarterly monitoring events
of environmental noise at PAC 1. Measurements of environmental noise
were conducted at the communities of Paraiso and Pedro Miguel in August
2008 (results were included in the November 2008 mitigation measures
report from CUSA). The results revealed a daytime environmental noise
level at the Paraiso Community of 67.1 dBA (the National Regulatory level
for daytime environmental noise is 60 dBA). The report states that noise
from sources other than Project activities, such as birds, ships, television unit
under operation and people engaged in domestic conversations, among
others, could have influenced the results. In other words, it is understood
that environmental noise levels have interfered with the measurement of
noise directly related to Program activities.

At Pedro Miguel community, noise measurements were conducted for a 24-
hour period. The average result during daytime was 64.5 dBA (16-hour
average) and 64.8 dBA (8-hour average) during nighttime (the National
Regulatory level for nighttime environmental noise is 50 dBA). Similarly to
observations at Paraiso community, the report states that noise from sources
other than Project activities, such as insects, traffic, people and dogs, among
others, could have influenced the results. All monthly reports submitted by
CUSA from September 2008 through March 2009, documented no
complaints regarding environmental noise levels.
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According to CILSA’s December 2008 mitigation measures report,
environmental noise levels complied with regulatory levels in the PAC 2
project site. Noise monitoring was conducted at the project boundary with
Tucan Country Club (i.e., residential area closest to the PAC 2 project site).

Vibration Monitoring

Seismographs are being used at PAC 1 and PAC 2 to measure vibration
levels during blasting events. At PAC 1, measurements were taken at
ETESA 230 Kv transmission towers, which are considered to be potentially
vulnerable vibration receptors considering their structure, location and
importance. As reported in CUSA’s monthly mitigation measures reports,
no damaging vibration levels have been measured at the towers.

Neighbors of PAC 1 and PAC 2 project areas (including the Tucan Country
Club in PAC 2) were notified of the schedule and duration of blasting
operations. Vibrations were not reported at potentially sentive receptors in
areas near PAC 1 and PAC 2 during the current evaluation period.

ERM reviewed the PAC 1 and PAC 2 occupational vibration-monitoring
records. These were found to comply with DGNTI-COPANIT 45 - 2000.

Water Quality and Sediment Monitoring

The objective of this monitoring program is to ensure that the water quality
mitigation measures are in place and working as intended

PAC1

Water quality monitoring for PAC 1 is being conducted by the Laboratorio de
Analisis Industriales y Ciencias Ambientales de la Univesidad Tecnologica de
Panama. According to the technical report for the water quality in Rio
Grande, prepared by IARM in January2009, four monitoring events were
conducted (one event for each of the months of March, May, October and
November 2008) where five surface water samples were collected: three
surface water samples from Rio Grande, and two samples (collected at one
meter from bottom) from the Corte Culebra Navigation Channel).

Another monitoring event was conducted in April 2009. During this event,
two surface water samples were collected from Rio Grande, and four
samples from Lake Gatun (two surface samples and two samples at one
meter from bottom).
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Water samples were analyzed for physical, chemical and bacteriological
parameters following the Standard Methods for the Examination of Water and
Waste Water published by USEPA. Given that surface water quality
standards have not been promulgated in Panama, the analytical results of the
sampling events were compared to the values of the corresponding
parameters obtained in other rivers of the Panama Canal watershed and to
previous values obtained from the Program’s baseline study.

Analytical results for organic and inorganic compounds (including heavy
metals) in all sampling locations, for the five sampling events, were either
below detection levels or within natural occurring levels for compounds
readily found in the environment. According to the January 2009 IARM
report, the values for conductivity, total dissolve solids, sodium and salinity
for samples collected from Rio Grande reveal elevated values compared to
values obtained in other rivers of the Panama Canal watershed. However,
these values are consistent with the values previously obtained for this river
(Program baseline study, See Appendix K).

PAC?2

Water quality monitoring is being conducted by Aquatec Laboratorios
Analiticos, S.A. (Aquatec) at Pac 2._ Personnel from Aquatec collected water
samples in April 2008, August 2008 and November 2008 at the following
locations: (1) Cocoli river Upstream (Location AA), (2) Cocoli river
Downstream (Location AB), (3) Velasquez River, (4) La Fuente creek, (5)
Unnamed Creek and (6) Navigation Channel (Location 2). Water samples
were analyzed for physical, chemical and bacteriological parameters
following the Standard Methods for the Examination of Water and Waste Water.

Although the surface water sampling events for April and August 2008 do
not correspond to the reporting period for the foregoing report, the
analytical results are summarized here to verify if trends exist in the water
quality of sampled surface water bodies.

Analytical results for organic and inorganic compounds (including heavy
metals) in all sampling locations, for the three sampling events, were either
below detection levels or within natural occurring levels for compounds
readily found in the environment. Turbidity levels generally increased in
August and November 2008 when compared to the values obtained in the
water samples collected in April 2008. According to data interpretations by
the analytical laboratory, the increase in turbidity coincides with the samples
being collected during the heavy rain season.
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Aquatec conducted monitoring of surface waters in April 2009. This
monitoring event, corresponding to the second event performed in the dry
season, was conducted on April 22, 2009 at the following sampling locations:
(1) navegation channel 1, (2) navegation channel 2; (3) Cocoli river
(upstream); (4) Cocoli river (downtream); (5) La Fuente creek; and (6)
Velazquez river.

Analytical results for organic and inorganic compounds (including heavy
metals) in all sampling locations were either below detection levels or within
natural occurring levels for compounds readily found in the environment.
The turbidity level in Cocoli river was 23.79 NTU at the upstream sampling
point and 219.60 NTU at the downstream location. The turbidity levels in
the remainint poits were below those obtained in the 2008 monitoring events.

Table 2, below, presents the matrix listing the mitigation measures and the
degree of compliance observed during ERM’s verification visits.
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Tabla 2

Pacific Entrance Excavation

BIANNUAL REPORT OF THE IMPLEMENTATION AND EFFECTIVENESS OF THE MITIGATION MEASURES INCLUDED IN THE

ENVIRONMENTAL IMPACT STUDY - CATEGORY III
WIDENING AND DEEPENING OF THE PACIFIC ENTRANCE OF THE PANAMA CANAL

PROJECT: Panama Canal Expansion Program: Widening and
Deepening of the Pacific Approach Channel Phase 1: PAC-1/
Earthwork and Leveling of the Cartagena Hill

CONTRACTOR: CONSTRUCTORA URBANA SA (CUSA)

PROJECT: Panama Canal Expansion Program: Widening and
Deepening of the Pacific Approach Channel Phase 2 (PAC 2)

CONTRACTOR: CILSA, S.A.

PROJECT: Panama Canal Expansion Program: Widening and
Deepening of the Pacific Approach Channel Phase 3 (PAC 3)

CONTRACTOR: MECO

Location: The project is located in Arraijan and Burunga Counties,
Arraijan District, Province of Panama.

REPORT: ERM 002 - June 2009: Mitigation Measures Implmented
from November 2008 through April 2009

PHASE: m CONSTRUCTION o OPERATION o CLOSURE

ENVIRONMENTAL MONITORING AND FOLLOW UP PAC1
AND PAC 3 PROJECTS: DESARROLLO ECOLOGICO Y
AMBIENTALES (DECASA)

ENVIRONMENTAL MONITORING AND FOLLOW UP PAC 2:
ECOAMBIENTE S.A.

ANAM Resolution No. DIEORA [A-632-2007. - EsIA Approval date: 9 November 2007
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

MITIGATION MEASURES, CONTROL AND COMPENSATION PROPOSED IN THE PMA AND IN THE APPROVAL RESOLUTION

Air Quality Control Measurements

1. All combustion motors shall be adequately

maintained to maximize combustion efficiency

and minimize contaminant emissions.

In PAC 1 and PAC 3, vehicles and heavy equipment
maintenance is performed by CUSA and MECO,
respectively, and by the company Cardoze & LINDO. At
PAC 1, the monthly monitoring reports submitted by the
contractor contain records of preventive maintenance
performed to its vehicles and heavy equipment at 250,
500, 1000, 2000, 3000 and 6000 hours of operation. In CAP
2, the contractor built a maintenance shop to provide
preventive maintenance to all equipment assigned to the
project. Maintenance records are kept in the contractor’s
administrative office. Vegetation clearance began at the
PAC 3 project area in April 2009. MECO provided in its
April monthly monitoring report evidence of the
maintenance records performed to the machinery used in
their project area.

2. Combustion motors (of the heavy equipment

to be used for dry excavations) shall be
provided with exhaust systems, and filters

(when applicable) that are in good operating
condition. It is recommended that the age of

the equipment usage not exceed 10 years.

It is verified, according to preventive maintenance
records that all equipment is in good operative
conditions and that the maximum allowable hours of
operation are not exceeded before conducting preventive
maintenance. Engine filters are replaced periodically.
According to interviews with project representatives
from the different project areas, the heavy equipment
used in the PAC 1, PAC 2 and PAC 3 project areas is less
than 10 years old.

3. During the dry season, wet working areas
shall be maintained to minimize dust
dispersion.

PAC1, PAC 2 and PAC 3 project areas are provided with
tank trucks used for the spraying of water on earthen
roads and other construction areas during active use or
whenever necessary. During the March and April 2009
field visits, ERM observed that tank trucks were spraying
water at the three project areas (i.e. PAC 1, PAC 2 and
PAC 3). The contractor’s monthly monitoring reports
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

include evidence (pictures) of the water tank trucks used
in the project areas.

4. Establish adequate locations for storage,
mixing and loading of construction materials,
in a way that dust dispersion is prevented
because of such operations.

Excavated material and other materials (stones, gravel,
etc.), are properly transported to disposal sites
established for that purpose in the PAC 1, PAC 2 and
PAC 3 project areas. Materials extracted from the earth's
crust are classified and placed in their corresponding
deposit sites according to their later use. Contractors
maintain records on the amount of material removed and
placed in the deposit sites. Related records were
reviewed by ERM during the April 2009 site visit.

5. Ensure that the loading and unloading of
materials is done minimizing ambient dust
dispersion.

It is verified through visual inspection that loading and
unloading of materials are conducted according to the
established procedures. These activities are reported by
the contractors in their monthly monitoring reports
which also include photos. Materials are deposited in
their corresponding deposit sites according to their
classification and are compacted to ensure that the
dispersion of dust into the environment is minimized.

6. Material mixing equipment shall be
hermetically sealed.

It is verified that material mixing equipment comply with
the required specifications.

7. Stored materials (gravel, sand) shall be
covered and confined to avoid their being
wind-drifted.

At the PAC 1, PAC 2 and PAC 3 project areas materials
such as sand and gravel are confined and covered with
blankets, whereas, at the PAC 1 and PAC 2 project areas,
material extracted from the excavation areas are
transported to their corresponding deposit sites.

8. ACP shall regulate the speed limit within the
area of the Project.

The PAC 1, PAC 2 and PAC 3 project areas are provided
with traffic control signs and traffic control personnel.
During the field visit of March 2009, ERM found several
deficiencies such as the lack of of traffic control signs or
traffic control personnel at a PAC 2 Project location (i.e.,
the Road to the South Disposal Site). These deficiencies
were addressed by the ACP and the PAC 2 contractor. In
the April 2009 site visit, ERM revisited all project areas
related to PAC 1, PAC 2 and PAC 3 and confirmed that
all of them were in compliance with the applicable traffic
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MITIGATION MEASURES, MONITORING,

SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

control requirements.
9. Temporary roads shall be adequately Activities were carried out to keep earthen areas a.nd X
compacted and humidified, or superficially temporary roads to the north and SOt.lth of the project
treated and maintained. areas moistened and clean. Compaction of temporary
roads is conducted using heavy equipment.
Contractually, burning of solid waste in all project areas X
10. Wastes shall not be incinerated on site is prohibited. Each project has specific procedures for
’ ’ waste management and facilities for the temporary
storage of solid waste.
Equipment used in the PAC 1, PAC 2 and PAC 3 project X
areas are provided with filters and catalysts according to
11. A system of oxidizing catalyzes to reduce CO, | the manufacturer's specifications. During the March and
HC and particle emissions shall be adapted to | April 2009 site visits, ERM confirmed that the machinery
the filters of diesel vehicles and equipment did not emitted black smoke through their exhaust
used for the construction. systems. Photos of the machinery used in the project
areas are included in the contractor’s monthly monitoring
reports.
Heavy equipment operators and maintenance personnel X
12. Reduce idle time for engines in operation have .been notified of th.e prohib.ition to leave rpachinery
(measure specified in the Category IIT EsIA for running for more than fifteen minutes in a stationary
Paraiso Hill PAC 1) place. CUSA’s Maintenance Supervisor conducts periodic
' walkthroughs within the PAC 1 project area to verify
compliance with this requirement.
13. Avoid unnecessary usage of hO.I' e ayd Equipment available for this Project does not have horns
exhaust adapters measure specified in the and exhaust adapters X
Category IIl EsIA for Paraiso Hill PAC). prets.
The PAC 1, PAC 2 and PAC 3 contractors included in
their monthly reports evidence of preventive
, , . maintenance provided to the heavy equipment used in
L ESt?thh a vehicle fleet preventive their project areas. ERM observed in the March and April X
maintenance program. 2009 site visits the project areas heavy equipment
maintenance shops.
At the project areas the management of chemical
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MITIGATION MEASURES, MONITORING,

SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

substances such as oil, grease, diesel, coolant, etc., which
are used in preventive maintenance, activities are also
inspected on a periodic basis.

No complaints have been reported regarding
objectionable odors related to the usage of chemical
substances or heavy equipment with combustion engines
in the PAC 1, PAC 2 and PAC 3 project areas.

Compliance

Applicable

2.

Provide adequate engine maintenance to
avoid generation of offensive odors and air
emissions.

Based on ERM'’s revision of the contractor’s monthly
monitoring reports, it is concluded that preventive
maintenance is provided to all the heavy equipment used
in the PAC 1, PAC 2 and PAC 3 project areas.

Noise Control Measurements

It is verified on site that all equipment and vehicles are in

X

for noise control.

1. Assess, noise emission conditions, and critical | good conditions, operators and field personnel are
sites, to define the need to establish additional | provided with adequate personal protective equipment. X
control measures. Vehicles at the project do not have horns and exhaust

adapters.
2. Maintain all rolling and construction For the project areas it was verified that heavy equipment
equipment in good conditions and with receives adequate mechanical maintenance. In addition, X
adequate noise silencers. contractors keep equipment maintenance records.
It is verified on site that heavy equipment that is not in
L . ion is i iatel ff. 1 ions h
3.  Minimize, to the extent possible, the length of operation is 1mmed1ate y turned off. Instructions have
. ) L ) been given to field personnel to reinforce compliance
operation of noise emitting sources and avoid . . X
L . . . with this measure and to create awareness on the

having idle equipment in operation. ) PR .
importance to minimize air pollution generated by heavy
equipment engine fumes.

4. Organize the loading and unloading of trucks, | It has been verified on site that this activities are being
and handling operations for the purpose of conducted properly without creating unnecessary noises. X
minimizing construction noise on the work
site

There is a chronogram for monitoring noise level at the
5. Comply with the requirements and standards | construction site and surrounding activities areas, this X

chronogram is executed according to the activities being
conducted at the Project areas. Environmental noise
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

monitoring was conducted at the PAC 1 project area. At
the PAC 3 project area, environmental noise baseline
measurements were conducted during the current
reporting period.

6. Comply with the requirements, according the | Explosive materials handling requirements are being
type of explosive utilized, concerning the followed.
distance of structures and populated centers, X
defined by their manufacturer and by the
competent authorities

The PAC 1, PAC 2 and PAC 3 contractors are responsible
for blasting operations at their respective project areas.
Each contractor has a Blasting Plan revised and approved

7. Due to existing Canal operations, blasting by t h.e.ACPthe?e ﬁlasting I;lans inC.h}llde bllé}Sti]f:lg
operations shall be limited to a daily schedule activities schedules in compliance with applicable X
between 0600 and 1800 hours. requirements. The contractors include in their monthly

monitoring reports records of the dates and time at which
blasting activities are conducted. ERM revised these
reports and confirmed that blasting activities are being
conducted during the required timeframes.

8. The Contractor shall comply with all Monitoring has been conducted and the results are below
Government standards, regulations and government standards at PAC 1 and PAC 2. At PAC3 X
ordinances related to noise level controls only baseline monitoring has been conducted as blasting
applicable to any contract-related work. activities have not been started.

9. Onjob sites that are near homes, work PAC 2 does not have communities nearby its boundaries.
generating noise greater than 80,dB shall not AtPACT, th.e company ErfriroLA]? was contracted to
be executed in the surroundings between Fonduct epvn‘onmental noise monitoring. The data X

. ) & . luded in the contractor’s August monthly report
eight o’clock at night (8:00 p.m.) and six el - & y rep
o’clock in the morning (6:00 a.m.) indicated that noise levels generated by the project

D activities are below the regulatory levels.
The communities of Paraiso and Pedro Miguel are

10. Communicate and coordinate opportunely notified before blasting activities are conducted at PAC 1.
with sensitive receivers of required At PAC 2, no sensitive receptors (communities) are
construction work that will produce high located nearby project boundaries. At PAC 3, blasting X
noise levels and could affect them. activities were not performed during the current revision

period. However, during the April 2009 site visit, the
PAC 3 contractor showed ERM the flyers that were to be
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MITIGATION MEASURES, MONITORING, Compliance
SURVEILLANCE AND CONTROL DESCRIBED ACTIVITIES/COMMENTS

IN THE PMA APPROVAL RESOLUTION

Applicable

distributed among the communities that would be
impacted by their programmed blasting activities.

Information is not limited to the nearby communities, but
is communicated nationwide through TV programs,
radio broadcasting, communications to the Nation,
newspaper supplements and through the ACP webpage.

Communities and public institutions (Police and
Firefighters) close to the project, Paraiso and Pedro
Miguel are kept informed continuously about the
explosion blast programmed associated to PAC 1.

11. Maintain the communities that are near to the | CUSA field office has a direct phone line (232-3561/232-

Project development sites informed about the 3562) for communication with the community and X
programming of construction work and general public.

activities of major noise generation. . . .
ACP also has a general reception of claims and questions

where public can expose their grievances or concerns
about the construction operations at the toll free 800-0714.
Questions or comments can also be sent to the email
ampliacion@pancanal.com.

Moreover, there is a procedure for following up
complaints made by the surrounding communities of the
construction sites.

Instructions have been given to field personnel in order
to prevent unnecessary noise. The ACP conducts periodic X
inspection to the project sites to reinforce this measure.

12. Avoid the unnecessary use of alarms, horns
and sirens.

No stationary equipment (such as concrete plants,
electrical-powered engines, etc.) is being used at any of
the projects. At PAC 1, the nearest community is located X
within 450 meters from the site. At PAC 2 no sensitive
receptors have been identified.

Vibration Control Measurements

1. Limit the vibration velocity to that established | At PAC 1 and PAC 2, records for all blasting-related

13. Stationary equipment producing noise shall
be located away from sensible receivers.

in the contract documents (specification) for activities, including seismograph measurements, are X
the purpose of protecting structures that maintained by the contractors and the ACP to ensure that
could be potentially affected. they are in compliance with the contract specifications.
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MITIGATION MEASURES, MONITORING,

SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

These records are included in CAP 1 monthly reports and
are kept in the administration offices at PAC 2. During
the April 2009 site visit, ERM revised PAC 2
administrative records and confirmed that the contractor
is keeping all the required documentation in compliance
with their Blasting Plan. The PAC 3 contractor did not
conducted blasting activities during the current revision
period.

The Contractor shall provide within his/her
task group with a qualified blasting
consultant to prepare and present for

Eng. Osvaldo Diaz is the blasting specialist for PAC 1. At
PAC 2, CILSA developed a Blasting Plan that was
certified by Austin Caribbean, a company specialized in
blasting activities. This plan includes information related
to the dates, times, elevations, weather conditions, in
which blasting activities will be conducted, type and

apprgval a blas.tmg pl.an ?n.d. to lead .the amount of explosive, seismograph information and X
blas““fé Work, }ncludmg 1n1't1a1 blasting 'tes't vibration calculations. At PAC 3, a Blasting Plan was also
supervision, with the Ob]?C.tIVE of establishing developed including all the mentioned requirements.
baseline effects and conditions. This plan was evaluated and approved by the ACP.

Blasting activities at PAC 3 will begin after the current

reporting period.

Follow up has been given to the vibration monitoring
Monitor vibrations in critical (sensitive) sites res1:11ts receiw.ed in ] qu 2008 for PAC 2, H.e avy equipment
durine the construction period. maintenance is verified on a frequent basis. Also, PAC 1 X

& P Blasting Plan requires vibration monitoring at structures
g q &

located nearby the project boundaries.
Conduct structural integrity inspections prior | PAC 1 and PAC 2 blasting specialists have conducted X
to blasts on critical (sensitive) structures. necessary inspections to critical structures.

Blasting activities at PAC 2 have to be notified to the

occupant of the Tucan Country Club golf course

maintenance shop. During the March 2009 blasting
Inform the public living and working in the activities, rock fragments impacted the roof of the Tucan
vicinity about the possible effects of the Country Club golf course maintenance shop. The Project X

project.

contractor notified inmediately the owner of the golf
course regarding this event and proceeded to conduct an
investigation of the incident. The investigation resulted in
the revision of the Blasting Plan and the indemnification
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

of the golf course owner for the damages made to the
roof of the maintenance shop. The situation was solved
adequately. Evidence of the corrective actions
implemented by the contractor and ACP are adequately
documented in the project’s administrative files.

At PAC 1 and PAC 3, the contractors visit nearby
communities to distribute flyers containing information
related to blasting activities. Also, posters including
related information are posted at the nearest shopping
center, health center, police station, schools and fire
station.

Compliance

Not
Applicable

6. Notify the affected public when blasting
works are to be performed.

Information was distributed to all personnel involved
directly and indirectly in blasting activities conducted at
the PAC 2 project area, and to the communities located
nearby PAC 1 and PAC 3.

7. Apply the Blasting Plan to be developed and
implemented by the Contractor, and which
shall be subject to ACP approval.

The contractors are in compliance with this measure.
Compliance with the corresponding blasting plans are
evaluated by the ACP and by the contractors. Records
including the date, time, amount of explosive material
and seismograph readings are included in PAC 1
monthly monitoring reports. At PAC 2 all records related
to blasting activities are kept in files at the project’s
administration offices. ERM revised both the information
provided by the PAC 1 contractors and the PAC 2
administrative files to confirm compliance with
applicable requirements. Both contractors were in
compliance with these requirements. Regarding PAC 3,
no blasting records were included in the monitoring
report corresponding to the month of April because no
blasting activities were conducted during this period.

8. Appropriate quality control measures of
blasts in order to ensure an adequate control
process.

Blasting activities at PAC 1 and PAC 2 are controlled
according to their respective Blasting Plans. These plans
are developed by specialized personnel and approved by
the ACP. The projects blasting plans were reviewed by
ERM during the site visits.

9. Comply with requirements and regulations of

PAC 1 and PAC 2 are in compliance with applicable

X
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

competent authorities regarding the use of
explosives.

requirements regarding the handling of explosive
materials. Explosive materials are transported to the
project site only when blasting activities are conducted.
During the current reporting period these materials were
under strict surveillance and control.

Applicable

10. Comply with the requirements provided by
the manufacturer for the handling of
explosives and detonators.

Soil Protection Program

Applicable requirements are considered in the
contractors’ blasting plans. Explosive material residues
are removed by the contractors once blasting activities
are concluded and are disposed off in compliance with
applicable regulations.

Bankments Settlement Control

1. Monitor slope deformation and movements.

1. Stabilize slopes and construct terraces.

Compliance with this requirement is verified by the
contractor through field visits to the project areas and
project activity logs at PAC 1.

At PAC 2, daily field inspections are conducted to verify
earthwork activities and to take topographic
measurements. A Quality Control Plan is developed for
the project on a monthly basis. Activities related to slope
stabilization, hydro-seeding, soil compaction and
topography are included in the Quality Control Plan.

Earthwork activities have not had started at PAC 3
during the current reporting period.

Bankments Settlement Control

The implementation of this mitigation measure was
verified through visual inspections. During the March
and April 2009 site visits ERM observed that slope
leveling was conducted at the PAC 1 and PAC 2 project
areas. It was also observed that leveling activities were
being conducted by the project contractors.

Excavation activActivities at CAP 3 at the time of the
April 2009 site visit were very limited. Only clean up of
explosives of concern (UXOS), the relocation of fauna and
clearing of vegetation from the project area was being
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

Sedimentation and Soil Loss Control

conducted. The contractors included in their monthly
reports progress of the implementation of mitigation
measures which included the stabilization and leveling of
slopes.
The implementation of mitigation measures related to
reducing the load on the slopes and the
2. Reduce slopes load and provide an impermeabilization of their surfaces were corroborated X
impervious surface at the site. during the field visits of March and April 2009. The
contractors include in their monthly reports the progress
of the implementation of mitigation measures.
Slopes at 2% and special configurations during
excavation are being followed by CUSA field engineers
o ) ) as well as by the ACP Project Manager. The same applies
3. Diminution in the descending grade of design | ;, pAC 2.
of the most unstable slopes, utilizing a slope o ) ) ) X
ratio that guarantees its stability. Act1V1F1es. at PAC3 dur'mg the current reporting period
were limited to vegetation clearance and fauna rescue.
Therefore, this measure does not apply to that project
element.
4. Systematic installation of horizontal or ERM confirmed in the March and April 2009 site visits
inclined drainage in unstable slopes at that drainages have been built according to this
spacing located according to the requirement for PAC 1 and 2. For PAC 2, a revision of the X
hydrogeological conditions of each site, to the | project administrative records was conducted, in which
depths of the faults, once they have been all field data related to slope stabilization activities are
identified. included.

Soil conservation

1. During the rainy season, protect exposed soil
surfaces with stabilizing material, such as

Hydro-seed blankets have been installed at several areas
of the PAC 1 project, such as the Cocoli river deviation

structure inlets and outlets.

screen, straw, and planting the areas subject channel. Grasstech has been contracted to install the X
to erosion. erosion control blankets and to give maintenance to
hydro-seeded areas at the PAC 1 and PAC 2 project areas.
2. Utilize water flow retention structures, such Riprap has been installed at the Northern slope areas and
as riprap and stone paving, at the drainage the Cocoli river deviation channel as an erosion control X

measure.

ENVIRONMENTAL RESOURCES MANAGEMENT

45

AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009



SURVEILLANCE AND CONTROL DESCRIBED

3.

MITIGATION MEASURES, MONITORING,
IN THE PMA APPROVAL RESOLUTION
Place sediment traps inside the excavation

sites which allow the accumulation of the
eroded soil.

ACTIVITIES/COMMENTS

Sediment traps have been installed to control
sedimentation from the Northern slope and South
Disposal site 2.

Slopes Stabilization

This mitigation measure was not required for the PAC 1.
However, the contractor implements it as a best practice.

Compliance

Applicable

X

movements.

1. Slopes with cuts of up to 5 m in height shall The PAC 2 contractor keeps documentation related to
be terraced maintaining slope inclination at slope stabilization at the project site. ERM revised PAC 2 X
1:3t03: 1. project files in the April 2009 site visit and confirmed that

slope stabilization was being implemented according to
the applicable requirements.

2. Stabilize the exposed side of slopes utilizing Biodegradable blankets have been installed in the slopes
stabilizing materials, such as biodegradable of the Cocoli river deviation channel and at other project X
mats. areas.

Natural drainage patterns have been maintained using
3. Tnstall underground drainage inside saturated canalization, ripraps, and other surface drainage systems.
o . e Saturated conditions have not been observed at the
slopes and reduce surface infiltration utilizing 1 . . . :
o . material disposal sites which require the construction of X
longitudinal sub-drainages at slope toes to . h . f th
avoid saturation of the soil profile underground drainage systems. The design of the
’ Borinquen road included the installation of catch basins
and concrete swales covered with riprap.
Field visual inspection and mandatory recommendations.
ERM confirmed that this aspect is evaluated through
visual inspections and through records documentation.
During a March 2009 field inspection, the PAC 2
contractor observed a series of cracks and fissures at the

4. Stabilization of sites prone to slope wash, S}? utj: Cl Pc,hspos.al t51te. The stuation “éas cc')mmu.mca'ted to

sinking, landslides and other massive the s project representatives and an investigation X

was conducted.

During the field visit of March 2009, ERM observed that
earthen material that had been transported and
compacted at the Sur 1 disposal site revealed cracks in
areas adjacent to the Cocoli River alluvial plain. On April
8, 2009, the ACP presented an investigation report
describing the mitigation measures to be implemented to
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Applicable

prevent potential negative impacts to the river. Among
these measures were the removal of approximately 80,000
cubic meters of unclassified material. This volume was
calculated based on topographic measurements
conducted on site in March 2009. French drains were to
be installed at the base of the disposal site once soil
removal was completed. The purpose of the construction
of the French drain will be to stabilize the swamp area
and create a support to the bottom for future filling
material that would be conducted in the zone. Finally, it
was recommended to evaluate alternate disposal sites for
the disposal of excavated material.

ACP and PAC 1 and PAC 2 representatives conduct
periodic visual inspections to verify the stability of X
slopes.

Measures for control soil compaction

PAC 1, PAC 2 and PAC 3 contractors are in compliance
with this requirement. ERM revised the contractors
working schedules which indicated that the greater X
volume of earthwork would be conducted during the dry
season.

5. Verify stabilization of cuts along new access
roads in the construction areas

1. Perform the major number of earth moving
during the dry season.

2. Scarify topsoil in sites that lack vegetation to PAC1, PAC 2 and PAC 3 contractors are in compliance

facilitate the natural vegetation growth and with this requirement.
regeneration.

3. Control the slope surface of the deposits to PAC 1, PAC 2 and PAC 3 contractors are in compliance X
facilitate water drainage. with this requirement.

Measures for control soil contamination
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ACTIVITIES/COMMENTS

Compliance

Applicable

As described above, the PAC 1, PAC 2 and PAC 3
contractors are in compliance with the maintenance of
heavy equipment. Evidence of maintenance records is
included in the contractors” monthly monitoring reports.
Containers are provided to deposit waste generated
All rolling equipment, including tractors, during heavy equipment maintenance activities at PAC 1,
tanks, earth moving equipment and vehicles [ PAC 2 and PAC 3. Wastes are managed in accordance
for the maintenance and transportation of fuel | with applicable requirements.
and Persomel shall be controlled by way ofa The contractors have hired companies that specialize in
detailed register that guarantees compliance . . .
th th ficati tablished by th handling and disposal of hydrocarbon residues. In the
WIth e spectiications estabisied by e case of PAC 1, PAC 2 and PAC 3 use DIMAUD, NAVES X
manufacturers regarding the type and S . . .
) . upply and DJ Recycling, respectively. In each project
frequency of maintenance for each equipment 1 . ; .
. - area spill control equipment is available. PAC 1 was the
that guarantees the operating efficiency of the . C .
. . . only project that was in its final phase at the time of the
motors. Additionally, greasing, supplying, Apri . .
. . . pril 2009. However, heavy equipment maintenance
and transferring of fuels and lubricants in the I
X X ) activities have not had concluded. The contractor would
field shall comply with these requirements. . N
be developing a decommissioning plan for the camp to
deliver the facilities to the ACP when the project is totally
completed. This decommissioning plan will include
remediation activities for the maintenance workshop if
they are needed.
PAC1, PAC 2 and PAC 3 contractors have offered
Training of Specialized Personnel in Fuel training sessions to their personnel regarding fuel
Handling and Machinery and Equipment handling and heavy equipment maintenance. Evidence of X
Maintenance. training records is included in their monthly monitoring
reports.
Compliance was verified on site at PAC 1, PAC 2 and
Control de dump sites and temporary PAC 3. Contractors provided ACP with their
installations. If justified by the magnitude of corresponding Contingency Plans. ERM reviewed the X
the spill or dump, the Contingency Plan shall | plans during its March and April 2009 site visits. The
be activated. PAC 3 contractor included its Contingency Plan in its
environmental management system.
Blasting control. If blasting utilization is PAC 1 and PAC 2 contractors are in compliance with the
necessary, they shall be executed with activities of their blasting programs. X
adequate control, place special canvases over
the rocks before the blasts and dispose of the
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wastes generatd inauthorized dump sites |

Water Resources Protection Program

Measures to control the effects of excavations over quality of waters

The Maintenece department provided equipment logs for
all equipment used in the proyect.

In PAC 1 vehicles and heavy equipment maintenance is
performed by CUSA, and by the company Cardoze &
LINDO. At PAC 1, the monthly monitoring reports
submitted by the contractor contain records of preventive
maintenance performed to its vehicles and heavy
equipment at 250, 500, 1000, 2000, 3000 and 6000 hours of
operation. In PAC 2, the contractor built a maintenance X
shop to provide preventive maintenance to all equipment
assigned to the project. Maintenance records are kept in
the contractor’s administrative office. In the PAC 3,
MECO contractor is building a maintenance workshop
for machinery and equipment used in the project. At the
time of the visit in April 2009, the camp (including
mechanical maintenance workshop) from MECO was
under construction.

PAC 1, PAC 2 and PAC 3 contractors have offered

1. Control and maintenance of machinery, and
construction equipment.

2. Training of specialized personnel in the training sessions to their personnel regarding fuel
handling of fuel and maintenance of handling and heavy equipment maintenance. Evidence of X
machinery and equipment. training records are included in their monthly monitoring
reports..

Measures to prevent deterioration in water quality during inland disposal of excavated material

Field inspections are conducted to verify material

1. Compaction of dredge material. compaction activities at the disposal site South 1, 2, X
Victoria and Té.
2. Installation of temporary and permanent Drainages have been installed where they are required. X
drainages.

In compliance. The structures included in the General
3. Use of sedimentation traps. Hydrology Resources Protection and Erosion Control X
Plan for the northern slope and the Cocoli river deviation

ENVIRONMENTAL RESOURCES MANAGEMENT AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009

49



MITIGATION MEASURES, MONITORING,

SURVEILLANCE AND CONTROL DESCRIBED
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ACTIVITIES/COMMENTS

Compliance

Applicable

Verify the slope is adequate to reduce
sediment situation.

channel have been completed, this has contributed to
reduce the amount of sediments carried out by
stormwater.

At PAC 3, a sediment trap or “rip-rap” was installed in
the unnamed creek located in the north portion of the
project area.

Measures to prevent deterioration of water quality due to deviation of Cocoli River

1.

Compliance with this requirement was verified through
visual inspections.

Measures to control water quality deterioration due to Construction, Operation and Abandoned of temporary in

PAC 2 installed a heavy equipment wash area nearby its
maintenance shop. TecSan was contracted at the three
project areas (i.e. PAC 1, PAC 2 and PAC 3) for the

stallations

water clarification basins, if applicable.

L The ad.equate management of waste water, .| supply and maintenance of portable toilets. PAC 1 and
including sewage and grey water generated in - . X
9 . PAC 3temporary offices are connected to septic tanks.
the field installations and work fronts. . -
PAC 2 temporary offices are connected to the existing
ACP sanitary sewer. Therefore, the project is in
compliance with this requirement.
All fuel storage tanks at PAC 1 are provided with
secondary concrete dikes. They also are provided with
2. Prevention of hydrocarbon spills and their emergency faqmpment such as f1.re ex.tmgulshers, spill
. . . control equipment and appropriate signs. Also, the PAC
treatment (oil/ water separator if applicable) : ;
. . 2 and PAC 3 contractors provided their fuel storage tanks
in workshops, and in any other area where . . . X
equipment maintenance and machine with secondary containment and emergency equipment.
q . At PAC 3, facilities observed during the ERM April 2009
construction works are performed. L .
site visit, were temporary as the contractor was in the
start up phase of the project and permanent structures
were under construction.
3. Construction of .sedllmer}tatlon traps on - This measure does not apply. This type of activity is not
aggregate exploitation sites and rehabilitation conducted at the project areas
of those sites. pPro) '
4. Retention of fine sediments generated during | This measure does not apply. This type of activity is not
crushing through sedimentation and wash conducted at the project areas. X
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SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

components it is included in the
environmental recovery post operation plan.).

Measures to control hydrological regime

Control the new drainage patterns.

5. Retention and sedimentation of effluents This measure does not apply. This type of activity is not X
generated when cleaning the concrete plants. | conducted at the project areas.

6. Removal of portable latrines at the end of the | The project has not been concluded. Cleaning up and
Project (measure specified in the Category II maintenance is conduced periodically.
EsIA for PAC 11; for the rest of the X

Temporary roads are provided with swales to maintain
drainage patterns at the project sites. At PAC 3, during
ERM'’s visit from April 2009, no access roads have been
built as the project was in its preliminary organization
phase and undergoing the construction of the project
main camp. The PAC 3 contractor was conducting
topographic surveying to the northern portion of the
project site in order to design appropriate drainage
systems.

Channel runoffs through new drains.

The General Hydrology Resources Protection and
Erosion Control Plan included a design for the
channeling of run off at the South 1 and T6 disposal sites.

Utilize retention dikes, infiltration ditches,
cross walls, among others.

Earthwork at the northern slope and at the Cocoli river
deviation channel has been concluded. They were
provided with adequate drainage control structures.

1.

Provide adequate and opportune
maintenance to the works.

Flora and Fauna Protection Program

Measures to control the lost of vegetation cover

The working area limits shall be clearly
marked with stakes or flagpoles.

Adequate maintenance is provided by the PAC 1 and
PAC 2 contractors whenever necessary to ensure the
effectiveness of the mitigation measures for the control of
water hydrological regime. Earthwork at PAC 3 had not
begun during the current reporting period.

Project areas are identified with stakes and flagpoles
when vegetation clearing activities are conducted at PAC
1, PAC 2 and PAC 3.
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ACTIVITIES/COMMENTS

Comply with ecological indemnity in
accordance with Resolution AG-0235-
2003/ ANAM.

Payments corresponding to the PAC 1, PAC 2 and PAC 3
project areas were made. Evidence of such payments
were provided to ERM for its revision.

During the construction, moving equipment
shall be operated in such manner that
minimum deterioration is caused to the
vegetation and surrounding soils.

Visual inspections are conducted to verify the
minimization of vegetation deterioration and is
communicated to the operators of heavy equipment. The
PAC 1 and PAC 2 contractors include follow up activities
in their monthly monitoring reports. Vegetation clearance
and fauna rescue was been conducted at PAC 3 during
ERM'’s April 2009 site visit.

Train operators on the procedures of clearing
the vegetation cover.

Contractors offer training sessions to their personnel in
which vegetation clearance topics are included. These
trainings were offered at the PAC 1, PAC 2 and PAC 3
project areas prior to the beginning of vegetation
clearance activities. Training records are included in their
monthly reports.

Under no circumstance shall vegetation be
dumped in areas where drainage channels
would be obstructed.

According to established procedures, vegetative material
is stacked and confined at the project areas to prevent
obstruction of drainage channels.

Tree pruning shall be performed by trained
personnel.

Tree cutting and pruning is conducted by specialized
personnel following established safety procedures.

Utilize part of the biomass (trunks and stakes)
as energy dispersers to reduce the effects of
hydro erosion, stakes and rods.

Biomass (i.e. tree pruning and cutting residues) was
utilized to dissipate energy and reduce hydraulic erosion.

At PAC 2, residues of tree prunning were used as energy
dissipation structures at the South 2 disposal site.

Reforestation and revegetation.

Reforestation plans corresponding to the PAC 1 and PAC
2 impacted areas have been effectively implemented in
coordination with ANAM. Re-vegetation measures have
been implemented through hydro-seeding at applicable
project areas such as road shoulders and slopes. The
company GRASSTECH was contracted at PAC 1 and
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IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Measurements for Control lost of forestry potential

Mark the trail area before performing the fell,
thus guaranteeing that the area to be felled is

PAC 2 to conduct hydro-seeding, fertilization and
maintenance. Follow up activities are documented in
PAC 1 monthly monitoring reports. At PAC 2, follow up
activities are included in their monthly Quality Control
Report. Reforestation and hydroseeding at PAC 3 has
not been necessary as the project is in its initial phase
during this reporting period.

Compliance was verified through visual inspections.

Applicable

: X
exactly the one necessary to realize the
proposed works.
Include planting of forest native species in the | The projects are in compliance with their reforestation X
Reforestation Plan. plans.
Explore the alternative use of felled forest Material is used in slope stabilization and erosion and
resource, or donate it to a social welfare sedimentation control practices. . X
institution.
Direct tree falls towards the direct impact area | The projects are in compliance with this requirement.
to avoid damage to trees in the adjacent areas X

which should not be impaired.

Measures to control the loss of terrestrial habitat

Reforestation, as a means of compensation
heeds both the vegetation cover loss and the
habitat impairment, and offers an alternative
in the areas where reforestation is to be
carried out.

Project PAC 1 affected 55.7 hectares of forest, for which
115 hectares of compensatory reforestation were
completed within the Camino de Cruces National Park
(PNCC, Spanish acronym). In the November 2008 site
visit, ERM was accompanied by ACP representatives
Karina Vergara and Javier Morén, and found that the
activities are being developed according to the schedule
proposed in the Reforestation Plan. Plant species and
selection of the reforestation site were made by the ACP
in coordination with ANAM. The ACP will support the
maintenance of the reforestation effort in this area for a
period of five years and has contracted the company Geo
Forestal, S.A. to execute this program. Maintenance
activities include clearing, fertilization, planting, wildfire
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Compliance

Measures to control the disturbance of wildlife

prevention, pest control and reseeding. ERM reviewed
the January 2009 reforestation follow up report for the
Camino de Cruces National Park issued by Geo Forestal,
S.A. This report included an update on the reforestation
activities conducted to January 2009. According to this
report, project staff conducts periodic visual inspections
to verify the growth of the reforested areas. The plants
generally showed a good development with good color
in the foliage. The re-seeding 4,856 plants was conducted
with focused fertilization, management of water drainage
and fire control activities.

In the PAC 2 project area were impacted 72 acres of forest
which were compensated for 145 hectares in the Altos de
Campana National Park. ERM in March 2009 visited the
park and found that the tasks are being developed
according to the schedule proposed in the Reforestation
Plan. The compensation of the remaining 115 hectares of
CAP 2 will be held during 2009 in the Division General
Omar Torrijos National Park.

In the PAC 3 project area, the company Forestal Los
Carpatos will conduct reforestation activities. The
company is conducting training for the construction and
operation of nurseries in various communities selected
for this purpose.

Applicable

1. Avoid unnecessary noise generated by

Workers have been instructed not to use this type of
equipment in an unnecessary manner in the work areas.

whistles, horns, sirens, pipes, and running Daily inspections are conducted as part of monitoring. X
engines, etc. Training sessions have been offered to raise awareness on
the effects of noise disturbance to the fauna of the area.
2. Verify that noise mufflers of motorized Contractors are in compliance with the maintenance
equipment (vehicles, equipment and program. They include evidence in their monthly X

machinery) are in good condition.

monitoring reports.
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Applicable

APPC personnel (fauna rescue) was present during
activities at project areas.

Fauna rescue activities were effectively implemented at
the PAC 1 and PAC 2 project areas.

Rescued animals were relocated in habitats with similar
characteristics to those from which they were removed.

APPC personnel is available for both projects on an on-
call basis to attend situations were animals are
accidentally introduced in the project areas.

ERM visited the PAC 3 project area in April 2009. During
that period, the contractor MECO was in the phase of
mobilizing heavy equipment, establishing the main
camp, cleaning up UXOs, clearing of vegetation and
rescuing fauna. According to MECO representatives, the
company CODESA has been contracted to aid in the
rescue and relocation of wild animals. In cleanup areas
3. Coordinate the rescue of animals that enter of unexploited ordinances, the personnel conducting

the working areas. cleaup (from the company ISTHMIAN) have been
trained to rescue the wild animals encountered in those
areas. Personnel from CODESA are stationed in the
perimeter of the project areas to complete the relocation
procedure once the animals have been rescued. ERM
interviewed a specialist from CODESA while in the
process of animal rescue operations. The specialist
explained how the rescue and relocation procedure was
carried out. The specialist indicated that once the rescue
is carried out, the animals are inspected by a veterinarian
before they are relocated to the Soberania National Park
in accordance with ANAM. If the animals show lesions
or disease, they are transferred to the Metropolitan
National Park where they are treated by specialized
personnel. In the environmental follow-up report
corresponding to March 2009, MECO included a report
regarding the fauna rescue process as carried out by
CODESA and a daily log that includes an inventory of
rescued animals in the project area.
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Applicable
4. Train construction works personnel on Contractors are in compliance with this requirement.
wildlife protection and poaching prevention Evidence of training records is included in their monthly X
procedures. reports.
5. Direct lighting towards specific worksites, Contractors are in compliance with this requirement.

avoiding lights on fauna habitat.

Measures to control the risk of abuse of wild animals

1.  Strict velocity control shall be generally Field observation and placement of signs indicating the X
implemented for all Project vehicles. speed limit.
2. For the purpose of preventing the growth of Placement of stones. Has been given the proper
vegetation that obstructs visibility, maintenance on the shoulders of roads. Verified through X
maintenance shall be provided to access road | field inspections.
shoulders.
S . Adequate signaling has been installed at fauna crossing
3. Informative signs shall be produced regarding intersections in the areas corresponding to PAC 1 and X

the crossing of fauna in pertinent. PAC 2.

Measures for the Control of poaching

Training sessions have been offered to project personnel

1. Prohibit workers to practice any type of to communicate the prohibition of pouching. Similarly, X
hunting or fishing within the Project Area. informative briefings are offered to the workers in the
field.

The entry of fire arms into the project sites is prohibited
under contract agreement. Workers are offered briefings
on this topic. The contractors” Environmental, Health and
Safety supervisors conduct periodic inspections to the X
project areas to verify compliance with this requirement.
No incidents have been reported during the current
reporting period.

2. Prohibit or regulate the use of firearms within
the Project premises.

Visual inspections are conducted by contractors’ to verify

3. C ly with the 1 d standard L
omply wi © laws anc standaras that fauna rescue and subsequent relocation is conducted

established by the Autoridad Nacional del

Ambiente (Panama’s National Environmental m ad'equate locations. The project s In Fompl'lanFe with X
. 1 . applicable laws and regulations regarding wildlife
Authority) on wildlife protection. )
protection.
4.  Place warning signs indicating hunting The contractors have installed signs within the different X
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Compliance

Applicable

prohibition.

project areas prohibiting pouching. Training sessions
have been offered on this topic.

5. Implement an Environmental Training
Program for the workers.

Measures to control the direct elimination of wildlife

1. Verify effective implementation of the wildlife
rescue and relocation operation.

Waste Management Program

1. Verify proper solid waste management.

Training on solid wastes

1.  Train workers with regard to solid waste
management regulations before they start
working.

Containers for solid waste collection

1. Establish a proper location for and labeling of
solid waste containers.

Records are available documenting training sessions on
environmental, health and safety topics.

It is observed and verified that fauna rescue personnel
are present in project areas.

Inspections area conducted to ensure that solid waste is
properly collected on a weekly basis at the project areas.
Contractors include waste disposal manifests and
payment receipts in their monthly monitoring reports.
Solid waste is hauled at PAC 1, PAC 2 and PAC 3 by the
“Direccién Municipal de Aseo Urbano y Domiciliario”
(DIMAUD) to the Cerro Patacon Sanitary Landfill.

Workers are trained as soon as they begin working at the
project areas. At the PAC 1, PAC 2 and PAC 3 project
areas, a color-coded based system has been established to
clasify the different waste streams. The colors indicate
solid waste classified as organic, recyclables and
hydrocarbon-derived. Trash cans and 55-gallon
containers area provided with colors according to waste
classification and personnel is trained through
informative briefings regarding the adequate disposition
of solid waste and the use of trash cans and 55-gallon
drums. During the current reporting period signs and
leaflets have been placed and distributed indicating the
required procedure to classify residues at the project
areas. This initiative which has contributed to a better
classification of the waste.

Color-coded containers have been distributed within the
different project areas to segregate residues according to

ENVIRONMENTAL RESOURCES MANAGEMENT

57

AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009



MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

Method of solid waste recycling

1. Contractor shall investigate recycling
opportunities.

During the current project phases there is no significant
generation of recyclable waste since the majority of the
wastes are of domestic type. PAC 1, PAC 2 and PAC 3
use collection service for recyclable materials from
DIMAUD, NAVES Supply and DJ Recycling,
respectively. Options are being investigated for heavy
equipment tire recycling.

2. Contractor shall verify local recycling options.

Guidelines for the safe transport of solid wastes

1. Drivers of vehicles carrying solid waste shall

During the current project phases there is no significant
generation of recyclable waste since the majority of the
wastes are of domestic type. Waste oil is recycled
through an specialized company. PAC 1, PAC 2 and PAC
3 use collection service for recyclable materials from
DIMAUD, NAVES Supply and DJ Recycling,
respectively.

Solid waste from the PAC 1, PAC 2 and PAC 3 project
areas is hauled directly from the sites to the Cerro
Patacon Landfill. The three contractors use the municipal
service of DIMAUD for the transporation of solid waste

weather conditions; design PACacity shall be
observed without overloading, and the
vehicles shall be cleaned up frequently to
prevent unpleasant emissions.

avoid making unauthorized and unwarranted d theref h . li ith th X

stops along the transportation route. an ’.t erefore, they arem comprance .Wlt the
requirements established for this activity. To date, no
incidents or concerns have been filed regarding the
transportation of solid waste.

2. Vehicles transporting solid waste shall be At PAC 1 small quantities of solid waste are generated.

equipped with the following features: cover Solid wastes are transported in plastic bags to the Cerro

(such as a tarps or nets) to prevent spilling Patacon sanitary landfill twice a week. Payment receipts

solid waste along the route; be PACable of made to Cerro Patacon are provided in the monthly

operating without breaking down in severe monitoring reports. X

PAC 2 and PAC 3 use a municipal service for
transporting their solid waste therefore, they are in
compliance with applicable regulations regarding this
activity.
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Final Solid Waste Disposal

1. Residues shall be disposed off at the Cerro Projects are in compliance with this requirement.
Patacon sanitary landfill. Evidence is provided in the monthly reports issued by X
the contractors.

Wastewater

There are portable toilets at the different project areas, in
compliance with safety standards and contractual terms.
In projects PAC 1, PAC 2 and PAC 3 maintenance and
supply of portable toilets is carried out by the company
TECSAN. The contractors include evidence of
maitenance provided by the company in the monthly
1. At short-term work sites, portable field toilets | environmental monitoring reports. During the site visits
shall be provided at a rate of one per each 20 of November 2008 and March and April 2009, ERM X
workers. observed the use of portable toilets in different project
areas. Regarding liquid effluents generated in the offices
located in the projects main camps, these are collected in
septic tanks in the case of PAC 1 and PAC 3. In the offices
of the PAC 2, liquid effluents go to the existing ACP
sanitary sewer.

Hazardous waste

Contractor collects hazardous waste in 55 gallons drums,
in a area segregated for this purpose, where adequate X
measures for spill control haven been taken.

1. Verify that a hazardous waste management
system is in place.

There is a hazardous waste management program in
place. Recoil y SIASA, S.A. are the two companies

2. Final elimination shall be authorized and . . ; S
responsible for collection, processing and/or reutilization

pzl;foiiejrztcfiﬂﬁhe;gf: rlsgned for this of used oil for both PAC 1 and 2, respectively. X
parp yene ' Contractors’” authorized representatives are present
during pick up operations of hazardous waste.
3. Contractor shall pack and label all hazardous | The project is in compliance with the hazardous waste X

wastes in a secure manner. management program.

Inspection of the storage area of hazardous waste
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ACTIVITIES/COMMENTS

1. Verify that periodic inspections are conducted
at storage areas and that they comply with
established regulations.

Applicable

Daily inspections are made to all fuel oil and compressed
gas cylinders storage areas. X

2. Inspect on a regular basis tanks and
containers used for residues.

Daily inspections are conducted to hazardous waste
storage areas to verify compliance with the manual for X
handling of hazardous wastes and materials.

3. All drums and containers in the hazardous
waste storage area shall be inventoried and
listed in a permanent record

Contractors are in compliance with this requirement.
There is a procedure to keep track of 55-gallon drums X
used for the collection of hazardous waste.

4. No drum or container in the storage area that
is marked “Hazardous Waste” may remain
more than two months in that location.

Transportation of hazardous waste

1. The Contractor shall use drums and/or
containers in good condition.

Tracking of hazardous waste is in place at the project
areas to ensure that it is removed from before a two- X
month period. Containers are removed on a weekly basis.

It was verified through field inspections that tanks
and/or containers are in good condition.

2. All containers shall be marked as hazardous
by means of labels or decals.

Contractors are in compliance with these requirements. It
was verified in the field.

3. Arecord shall be kept of all containers
transported to their final disposal site.

Materials Management Program

Evidence of payment receipts from the hauling company
for hazardous waste are included in the contractors X
monthly reports.

Procedures for the handling of hazardous materials

1. The movement of materials more than four ACP complies with this measure.
meters long shall be made by groups of X
workers, posting one employee at every four
meters.

2. 55 gallon drums may only be loaded Manual movement of 55-gallon drums is not permitted.
manually, and drums with a larger storage Informative sessions have been provided to workers at X
PACacity shall be moved with wheelbarrows PAC 1, PAC 2 and PAC 3, in order to stress the
of other machinery. importance of these measures.

3. The maximum load a worker may move Handling of load which exceeds 50 pounds is not X
manually may not exceed 50 pounds. allowed. Informative sessions have been provided to
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ACTIVITIES/COMMENTS

Compliance

Applicable

Mechanical handling equipment shall be used
for loads exceeding the allowed weight limit.

workers at PAC 1, PAC 2 and PAC 3, in order to stress
the importance of these measures.

4.  Employees shall use the necessary protection
equipment for the work they perform,
especially when such work involves the
movement of objects with sharp edges,
slivers, nails, or other hazardous objects.

It was verified that employees had the proper equipment
for handling materials.

5. When using wheelbarrows, employees shall
observe the following:

=  Ensure that the area over which the load
will be moved is flat.

*  When unloading onto containment areas,
chocks must be placed in the unloading
area.

=  Never turn your back on a load.

Hazardous Materials Management

Informative sessions have been provided at PAC 1, PAC
2 and PAC 3, in order to stress the importance of these
measures.

Transfer, storage and use of explosives

1. The Contractor submit all the necessary
information confirming that the personnel
performing activities requiring the use of
explosives are qualified for such work, and
are also familiar with the safety regulations
on explosives.

Eng. Osvaldo Diaz is the blasting specialist for PAC 1. At
PAC 2, CILSA developed a Blasting Plan that was
certified by Austin Caribbean, a company specialized in
blasting activities. In PAC 3, the company Sybol was
contracted for the development of the plan. All of the
plans include information related to the dates, times,
elevations, weather conditions, in which blasting
activities will be conducted, type and amount of
explosive, seismograph information and vibration
calculations.

2. Those in charge of the blasting have a device
to detect electrical storms in a radius of 10
miles during the transportation, storage, and
handling of explosives .

This measure has been implemented.

3. The quality and manufacturing standards
shall comply with Panama and international
standards.

ACP complies with this measure.
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ACTIVITIES/COMMENTS

Compliance

Applicable

4. 4. There shall be a shipping manifest for the The project complies with this measure and with national
explosives to be used, stating their date of regulations regarding this matter.
shipment, their date of arrival, the name of %
the Contractor, the type and name of the
hauler, and its classification according to
United Nations standards.

5. All shipping manifests for explosives shall In compliance with this measure.
clearly state the contents of the shipment, and %
their Material Safety Data Sheets shall be on
the outside of each box.

6. The delivery of the explosives shall be Deliveries are planned according to the blasting program
planned in advance to avoid surpluses. This or plan.
planning must be made with the assistance of X
a blasting plan stating the quantity of
explosives, and starters, 6and the location at
the plant.

7. Any vehicle to be used by the Contractor to ACP verifies and approves the explosives transportation
carry explosives shall be approved by the to the Project areas. X
Panama Canal Authority.

8.  Storage facilities containing explosives shall There are no explosive material storage areas at the
display proper signage according to the type | project sites. This was verified by ERM during the
of facility and to the provisions of Publication | November 2008 and the March and April 2009 site visits. X
#1 of the Institute of Makers of Explosives
(IME).

9. Explosives shall be used according to their This measure has been included in the blasting plans
storage date, giving priority to the oldest, from the different contractors. X
provided they have not deteriorated.

10. At the time of the blasting, the perimeter shall | PAC 1 and PAC 2 are in compliance with this measure
have proper safety warning signage, according to their blasting plans. No blasting activities
barricades, and cones. In addition, the area have been carried out in PAC 3. X
shall have berms of a similar or larger
diameter than that of the tires of the largest
vehicle transiting the area.

11. Blasting design and optimization rules In compliance with the requirement. X
established by the manufacturers for
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conditions such as the verticality of the holes,
time fuses, and the properties of the
explosives shall be followed. Likewise, each
blast hole shall be inspected for obstructions.

Materials Handling

Flammable liquids, solvents and fuels

ACTIVITIES/COMMENTS

Compliance

Applicable

1. Eliminate all ignition sources that may Employees have been notified about safety procedures
' . and requirements to follow in their working areas,
generate hazards, such as, lamps, cigarettes, , . .
welding, friction, sparks, and chemical contractor’s er'lvn‘onn'lental and §afety p.ersonnel verify X
reactions. thr01.1gh field inspections compliance with these
requirements.
2. Flammable liquid and solvent storage areas Flamm able %iquids, solvents a.nd.fue¥s storage areas are
shall maintain adequate ventilation in order provided Wlth ad‘equate Ventllatlc')r} in PAC 1, PAC 2and X
to prevent the accumulation of vapors PAC 3. This requirement was verified by ERM in the
' November 2008 and March and April 2009 site visits.
The different project areas are provided with fire
extinguishers, which are inspected on a monthly basis.
3. Storage areas shall have the necessary fire However, some fire extinguishers were identified at PAC
extinguishing equipment, appropriate for the | 1and PAC2with expired inspection dates. The PAC3
type of material stored. In addition, all contractor was building the project camp with their X
personnel must be knowledgeable about the respective maintenance shops and material storage areas
use and location of this equipment. at the time of the April 2009 site visit. Fire extinguishers
were observed in compliance with this requirement.
4. Storage areas with oil, hydraulic fluids, PAC1, PAC2and PAC 3 have hydrocarbon storage
solvents, paints, and other liquid items used areas. X
on construction machinery shall be located in
a specific area protected from the rain.
5. Whenever the work requires the use of Verified through daily inspections.
flammable liquids, solvents, and fuel in
confined spaces, Panama Canal Authority X
regulations that apply to this type of space
shall be followed.
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Di ided with fet t and aut ti
6. Dispensers shall be equipped with the 101Cs1£:>ensers are provided with a safety vent and automatic

appropriate grounded safety vent and valves X
with an automatic lock.

Diesel fuel storage tanks at PAC 1 and PAC 2 comply
with all required technical specifications and are
provided with secondary containment dikes with a
7. Verify that fuel or any other hazardous liquid | capacity to contain 110% of the tank volume. No
storage drums are kept inside a secondary stationary fuel storage tanks have been installed at PAC
container with a minimum PACacity of 110% | 3. ERM observed during the April 2009 site visit, that a
of its volume. portable fuel storage tank was maintained to refill fuel to
the project heavy equipment. A secondary containment
structure were the stationary fuel storage tank will be
installed was under construction at the time of the visit.

When inspections are conducted, all safety and
prevention measures related to fuel loading are
considred.The loading/unloading area for diesel fuel at
PAC 2 is provided with an impervious surface and spill
control equipment is located nearby. At PAC 1, this
requirement was not included in the corresponding EIA
environmental management plan. The contractor was
recommended to include in its spill control equipment,
sufficient material to place around tank trucks during
loading/unloading operations to control spilled material
if an incident occurs. During ERM’s April 2009 site visit,
PAC 3 was starting up operations at the project site and
the fuel loading/unloading area was under construction
in accordance to applicable requirements.

8.  The fuel unloading area for supplying storage
tanks shall be impervious and have a
containment to control spills.
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9. Verify that during the movement of fuel from | Field inspections are performed to verify compliance

trucks to tanks of fuel, it complies with: with this measure.
= Check that the sumps in the unloading Daily inspections are conducted to verify that sumps are
area are working properly. operating properly and that emergency and spill control

=  Make sure that there is emergency equipment is are provided.

equipment (to control spills and fires) in | No oil spills or major incidents have occurred during the

good working condition. current reporting period.

= Check the stability of the fuel truck at the | During fuel unloading operations contactors” authorized
unloading platform. representatives are present to verify that all applicable

= Check that the fuel truck has been spill prevention measures and loading/unloading
grounded. procedures are followed. X

= Check the fuel truck connections to the
storage tank intake.

=  Have a representative present during the
entire fuel unloading operation.

= After transfer operations have been
completed, and prior to disconnecting the
connecting hoses, make sure that the
valves have been turned off.

*  Daily inspections shall be conducted at
containment areas.

Compressed gas cylinders

1. All employees using compressed gas An informative session about industrial safety took place,
cylinders shall be knowledgeable about the short inductions are conducted in different issues related X
hazards of their handling, and the actions to management materials

they must take in the case of an emergency.

2. Periodic inspections shall be conducted on the | At PAC1, PAC 2 and PAC 3, the contractors’ safety
alarm systems and sites where the equipment | representatives perform inspections to detect leaks.
is located, to detect any gas leaks. These X
inspections shall be done according to the
manufacturer’s recommendations.

3.  All cylinders shall bear markings identifying | Daily inspections are conducted to check labeling of gas
their contents. cylinders.
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ACTIVITIES/COMMENTS

Compliance

Applicable

Non-Hazardous Materials Handling

Worker’s rights

1. The Labor Code of the Republic of Panama
requires the employer to provide a safe place

4. The following precautions must be taken Inspection during the movement of cylinders.
during trz.msportatlon of compressed gas All cylinders are transported in carts according to the
cylinders: ACP procedure.
= Do not drag, roll, or slide the cylinders on Storage area has good ventilation.
the ground,
Storage area is locked with only authorized personnel
=  Whenever they are moved manually, a access
cart especially designed for such purpose
shall be used, and each cylinder shall be Signs are used to warn about restriction in PAC 1 and X
moved separately, keeping its protective PAC 2 project areas. At PAC 3, no compressed gas
cover in place. cylinders have been introduced.
=  Cylinder storage sites shall be well
vented.
= Access to cylinder storage sites shall be
limited exclusively to authorized
personnel.
5. Cylinder storage sites shall be well vented, The implementation of this measure was verified on the
dry, not hot, and away from incompatible field.
materials, heat sources, and areas that could X
be affected during an emergency The sites of
storage of the cylinders should be well
ventilated, dry.
6. Empty cylinders shall be stored away from The implementation of this measure was verified on the
full cylinders. However, the same safety field. X
standards must be applied to both.
7. Access to cylinder storage sites shall be Access to the storage area is restricted only authorized
limited exclusively to authorized personnel. personnel are allowed at the site.
Also, the necessary safety measures shall be %
taken at such sites to prevent the cylinders
from falling, being hit, or handled by
unauthorized persons.

Lockers are provided for workers at the PAC 2 area to
store their personal belongings during the work shifts. In
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to store worker belongings that shall remain
in the project’s areas.

ACTIVITIES/COMMENTS

September they will add more lockers to accommodate
additional employees.

In PAC 1 remote areas tents are available.

PAC 3 main camp was under construction at the closing
of the current reporting period. The lockers will be ready
as soon as the main camp is established. At the moment
they are using temporay facilities for this purpose.

Compliance

Applicable

Food handling

1. The areas to store these items shall be There are refrigerators (in the building) that is exclusively
designed to keep them at the temperature and | used to store food prepared by the personnel that access X
humidity necessary to adequately preserve the building.
their contents.

2. Perform regular maintenance of refrigeration | Housekeeping personnel clean refrigerators every 3 days
equipment. and keep the cafeteria area according to adequate X

hygiene conditions..

3.  Verify that all containers have an appropriate | During our inspection we validated that food is stored in

cover. closed containers to ensure appropriate hygiene X

Materials Storage Areas

conditions in compliance with requirements.

1. Materials storage areas shall be inspected Ecoambiente conducts field inspections to verify the
monthly to ensure the proper storage of all implementation of these measures at PAC 2 while
materials, their inventory, and that the aisles DECASA conducts monthly inspections for PAC 1 and
between the stored materials are kept free PAC 3. X
from obstructions to allow access to them.
These inspections shall be recorded and
included in quarterly operation reports.
2. Inspections shall be conducted at fuel storage | Ecoambiente conducts field inspections to verify the
areas at least weekly by recording the implementation of these measures at PAC 2, while X
condition of tanks, containment dikes, sumps, | DECASA conducts monthly inspections for PAC 1 and
and all related equipment. PAC3.
3. Inspections of the personal use storage areas Ecoambiente conducts field inspections to verify the
shall be conducted weekly for the purpose of | implementation of these measures at PAC 2 while X

ensuring their cleanliness, and their
inspection documents shall be attached to the

DECASA conducts monthly inspections for PAC 1 and
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quarterly operation reports. PAC3. --_

Socioeconomic and Cultural Program

Measures to promote employment
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The measure of effectiveness is reflected on the quantity
of labor, services and deliveries acquired from local
subcontractors by CUSA, CILSA and MECO. This
dynamic generates a multiplier positive effect on the
national economy though the salaries payment and
contracted services. Until April 30th, 2009 CUSA, CILSA
and MECO had contracted 1,190 people (1,169 locals and
21 foreign) including administrative workers, manual
workers (assistants, maintenance, and warehouse staff),
and heavy equipment operators. Furthermore, CUSA,
CILSA and MECO have contracted services from the
following companies:
DESARROLLO ECOLOGICO Y AMBIENTALES
ELECTRICA DE MEDELLIN
1. Promote the hiring of local manual labor CARDOZE Y LINDO. S.A
according to recruitment requirements and . N
general policies regarding the work and TECNOLOGIA SANITARIA, S.A X
employment conditions, on the basis of the ENVIROLAB
Equ?tor Principles ar}d th‘e'IFC Social and AUSTIN CARIBBEAN, S.A.
Environmental Sustainability Performance. )
ASOCIACION PANAMERICANA PARA LA
CONSERVACION
ECOAMBIENTE S.A.
LIVING PANAMA, S.A.
MINERIA, EXPLOSIVOS Y SERVICIOS, S.A.
TECNILAB, S.A.
GRASSTECH
FUNDACIONES, S.A.
SERVIEQUIPO
PRO-ONES.A.
MURGOS ARQUITECTOS S.A.
2. Include in the bid specifications the The ACP contracting process has made a concerted effort X
dissemination of employment opportunities to match contract size and technical requirements so as to
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ACTIVITIES/COMMENTS

Compliance

to the country’s population through the mass
media, as appropriate.

Measures to offset the impact of public infrastructure

Build new transmission towers prior to the
start of the construction phase to replace those
that will be affected.

make individuals, small and medium sized contracting
businesses as well as larger enterprises eligible. In this
way the Program’s positive impact on Panama'’s
construction and consulting services industry have been
maximized, and will not only extend the capacity and
experience of larger firms.

ERM had the opportunity to observe workers for the
electric company ELECTRICAS DE MEDELLIN LTDA
moving their 230 Kv electrical transmission line. The
project involved the construction of ten new high tension
transmission towers to replace the existing towers that
are being removed to make way for the Canal Expansion
Program. The new line is 4.1 Km long and passes over
areas with relatively sparse vegetation. At the time of the
most recent ERM visit in April of 2009, the new line had
just been completed and the switch in service had already
been made without interruption of service.

Applicable

Take the necessary precautions to ensure that
public infrastructures are modified without
affecting their service.

Measures to prevent the increased risk of diseases

Implement the Solid Waste Management
Program of the Panama Canal Authority for
the identification of problems relative to the
improper handing of solid waste and the
design of alternatives using the proper
technology according to the features of the
region and the waste produced.

The replacement of ETESA 230 kV line, corresponding to
PAC 1, was executed without affecting electrical power
service. At PAC 2, activities involving infrastructure have
not initiated.

PAC1, PAC 2 and PAC 3, have adequate solid waste
management and disposal practices.

Strengthen the disease vector control Program
of the Panama Canal Authority and the
Panama Ministry of Health (MINSA). The aim
of this program is to reduce the morbidity
associated with vectors, such as those of

Trainings and seminars on vectors control have been
given to PAC 1 and PAC 2 personnel.
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leishmaniasis, malaria, Chagas, and dengue
fever disease.

ACTIVITIES/COMMENTS

Compliance

Applicable

Keep health centers in the surrounding areas
informed about the progress of the Project
and the number of active personnel involved,
so they may be prepared to provide
emergency treatment, if necessary).

In compliance with the measure.

Measures to prevent the increase in the risk of accidents

PAC 1, PAC 2 and PAC 3 contractors have health and

for machinery and equipment.

L App?y a strict policy of work safety education safety staff responsible for offering training workers
and information for Contractor and N
training in all aspects related to safety at workplace and
Subcontractor personnel. .
project areas.
2. Provide all workers with personal protection | The staff has been provided with adequate safety
equipment according to Panama Canal equipment to perform their duties in all the project areas. X
Authority standards, and enforce their use at
work sites.
3. Install the appropriate signage at work sites. It' wasoconﬁrmed that working areas have been properly X
signalized
. . It was verified that a preventive maintenance program
4. Implement preventive maintenance programs . . .
have been implemented for the project machinery and X

equipment.

Mitigation measures for the increase in waste generation

greater worker and visitor density.

1. Require that Contractors disseminate and PAC1, PAC 2 and PAC 3 have adequate waste
enforce compliance by their employees of the | management and disposal procedures.
requirements established by the Panama X
Canal Authority in its Materials and Waste
Management Manual.
2. Establish well defined areas to supply foods Places have been defined for food and rest areas, also
and beverages, in order to prevent littering in | garbage cans at locations, properly identified for metal, X
other Project areas. organics, paper or cardboard, wood, glass and plastic
wastes segregation and collection.
3. Install trash cans and signs in areas with The measure is met. X

ENVIRONMENTAL RESOURCES MANAGEMENT

71

AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009



MITIGATION MEASURES, MONITORING,

SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

Measures to Mitigate the Effect in the Landscape

ACTIVITIES/COMMENTS

1. Implement an effective control of dust and The measure is met through the execution of controlled
gas emissions to prevent the rising of gas blasting conducted in accordance with safety precautions
clouds and/or particulate materials from and environmental safeguards.
chimney exhaust, as generated by activities
such as excavation and blasting.

2. Disseminate literature about the on going The measure is met.
work at lookouts set up by the Panama Canal
Authority.

3. Improve the visual aspect of excavation slopes | The reforestation plan is followed as project activities

and fills with replanted vegetation.

progress.

Measures to Control the Allocation of Known Archaeological Sites

Since October 2008, ACP hired JCG Associates services in

1.  The hiring of a professional archaeologist for | order to analyze sites with archaeological findings
the implementation of an Archaeological detected during earth movements in the expansion
Rescue and Salvage Plan. project areas (dry excavation and dredging) aiming to

evaluate its archeological, historical or cultural value.

2. Archaeological rescue and salvage, if ACP complies with the EMP and before initiating
applicable, under a plan that includes various | activities on known sites, completed the remaining
office and field activities; introduce rescue. These works were performed by professional
informative material of ongoing Works in archeologists, using qualified technical equipments, and
lookouts facilities. included the recognition, evaluation, survey

3. Constant monitoring of land movements with PAC1, PAC2 and PAC 3 are in compliance with the

the aim of identifying other non-reported
archeological findings.

monitorings. These monitorings are developed by
designated personnel from CUSA, CILSA, MECO and the
ACP.

Measures to Control the Allocation of Unknown archaeological and paleontological sites

1. Stop the activity that generated the discovery, | The measure has been communicated to the staff,
in a radius of at least 50 meters. particularly to those driving heavy equipment.
2. Contact a professional archaeologist or ACP complies with the PMA. For the implementation of

paleontologist, as appropriate, and notify the
competent authority (National Historic
Patrimony Directorate - DNPH-INAC.

this measure, it has contracted the Smithsonian Tropical
Research Institute (STRI) to perform the study and rescue
of paleontology resources in excavating and dredging
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ACTIVITIES/COMMENTS

Compliance

sites associated to the Panama Canal expansion project

Applicable

The professional archaeologist or
paleontologist shall take the pertinent actions
to record the removed substrata and assess
the undisturbed context over a prudential
period that may not affect project activities,
but also may not detract from the quality of a
detailed professional recording of information
about the discovered site or sites.

The STRI has performed activities that include the search
and classification of rocks formations according to their
potential, the exploration and rescue of paleontology
remains, and their identification. Other performed
activities are the preliminary recognition of findings, the
development of a geo-referenced database, and collection
of rock samples for cross dating by geo chronologic
techniques, the measurement of stratigraphic columns,
structural data collection, and the preservation of such
resources.

The promoter shall take action to preserve
these resources in the manner they were at the
initial moment they were found. The
promoter shall protect these resources and be
responsible for their preservation until the
competent authority informs it about the
procedure to be followed.

The measure is met.

Measures specified in the resolution environmental DIEORA 632-2007

Comply with Law 1 of 3 February 1994,
Forestry Law from the Panama Republic.

The ACP and PAC 1, PAC 2 and PAC 3 contractors are in
compliance with this requirement.

Prior to the commissioning of the works, the
developer must have paid in full the resulting
amount to the relevant Regional
Administrations of the National
Environmental Authority as Ecological
Indemnification, pursuant to the provisions of
Resolution AG-0235-2003, in addition to the
logging, uprooting and mangrove payment
rates charged by the competent authority.

Ecological compensation payments have been made in
accordance with ANAM resolution.

As ecological compensation for the affectation
of mangrove ecosystems, secondary forests,

Reforestation plans have been implemented in an
efficient manner.
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brushes and others found in terrestrial
disposal sites, must replant twice the amount
of vegetation and mangrove ecosystem
affected, with species native to the area in
sites selected in coordination with ANAM
and must provide the appropriate
maintenance thereof.

4. Comply with Law 24, of 7 June 1995. Wildlife The ACP and the PAC 1, PAC 2 and PAC 3 contractors
Protection Law. are in compliance with this requirement

5. Prior to the commissioning of the construction | In PAC 1, PAC 2 and PAC 3, wildlife rescue plans have
works and/or activities, usage of land and been executed. In addition, wildlife rescue activities
water disposal sites, canalization works, land | continue as the works progress if the presence of animals
movement and grading, vegetation clearing is observed.
and all activities that involve affecting wild
animals due to the execution of the Panama
Canal Expansion Project, must conduct the
rescue and relocation of the fauna; to that
effect, the implementation of the Fauna
Rescue and Relocation Plan must be
coordinated with the relevant Regional
Administrations of ANAM.

6. Every six (6) months while the mitigation The ACP and the PAC 1, PAC 2 and PAC 3 contractors
measures established in the Environmental are in compliance with this requirement
Management Plan and those included herein
are under implementation, submit for the
evaluation and approval of the corresponding
Environmental Regional Administration a
report on the application and efficiency of
such measures, pursuant to the guidelines
included in the Category III Environmental
Impact Study and in this Resolution. Said
report shall be prepared by a competent
professional and independent from the project
developer company to which such
Environmental Impact Study corresponds.

7. Inform ANAM of all modifications and In October 2008, the ACP requested from ANAM to be X

ENVIRONMENTAL RESOURCES MANAGEMENT AUTORIDAD DEL CANAL DE PANAMA- JUNE 2009

74



MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

changes in techniques and measures that may | allowed to conduct blasting operations during weekends
not be considered in the approved Category in order to maintain a project schedule without delays in
III Environmental Impact Study (EIS), for the | the dry excavation areas. ANAM approved that request
purpose of confirming whether such through Resolution AG-0250-2009, dated April 13, 2009,
modifications or changes require the which modifies Resolution DIEORA 1A-632-2007. Under
application of Article 15 of the above- the new resolution, ANAM authorizes ACP to conduct
mentioned blasting activities on Saturdays, from 8:00 a.m. to 6:00
p-m., and on Sundays, from 10:00 a.m. to 6:00 p.m. (see
Appendix R).

8. Implement effective measures to protect all The ACP and the PAC 1, PAC 2 and PAC 3 contractors
underground water sources and aquifers are in compliance with this requirement. X
located within the project area of influence.

9. The developer is bound to prevent erosive Measures of the Soil Protection Program are being
effects on the soil of the dredged material complied with, especially those aimed at soil erosion and
deposit sites, as well as to implement effective | sedimentation control. X
measures and actions to control superficial
run-off and sedimentation.

10. Install a network of stations to monitor The measure is met. Refer to Appendix | -Air Quality
atmospheric emissions; these stations shall Monitoring in the Panama Canal Areas.
monitor the following parameters: nitrogen
oxides (NOx), particulate material (PM),
particulate material of less than 10 micras
(PM10), sulphur dioxide (SO2), carbon X
monoxide (CO), and lead (Pb). The results of
these monitoring processes shall be submitted
to ANAM and other competent agencies
every six (6) months while project works are
underway.

11. Once a year submit to ANAM reports with The ACP and the PAC 1, PAC 2 and PAC 3 contractors
the results of the monitoring activities are in compliance with this requirement.
conducted on water, soil, and air quality,
noise and vibrations, during project X
construction and operation phases through
the use of well recognized methodologies;
present the respective custody chains,
analysis methodologies utilized, measurement
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED
IN THE PMA APPROVAL RESOLUTION

ACTIVITIES/COMMENTS

Compliance

Applicable

equipment specifications, and their respective
gauging certificates, all of which shall be
written in Spanish.

12. The project developer shall be responsible for
the integrated management of waste materials
from the project area during the project
construction and operation phases.
Temporary and/or final disposal of these
waste materials into water bodies is hereby
forbidden. Wastes shall be deposited only in
sites that have been previously authorized by
the competent authority

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

13. Have all required signs in place in all work
sites, materials storage and heavy duty
equipment entry and exit sites, during the day
and during the night, in coordination with the
relevant authorities.

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

14. Prior to the commissioning of any project
works, implement all safety and industrial
hygiene measures established in our country
for the execution of projects of this type.

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

15. Comply with the DGNTI COPANIT 44-2000
Technical.

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

16. Comply with Executive Decree 306 of
September 4, 2002, “By which the Regulations
for Noise control in Public Spaces, Residential
or Living Areas, and in work environments
where vibrations are generated, are
established.”

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

17. Comply with DGNTI-COPANIT-45-2000
Technical Regulations which establish the
hygienic and safety conditions required for
work environments where vibrations are
generated.

The ACP and the PAC 1, PAC 2 and PAC 3 contractors
are in compliance with this requirement.

18. Comply with Law 6 of January 11, 2007,

The ACP and the PAC 1, PAC 2 and PAC 3 contractors

X
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MITIGATION MEASURES, MONITORING,
SURVEILLANCE AND CONTROL DESCRIBED

IN THE PMA APPROVAL RESOLUTION

which prescribes the Rules on the
Management of Oily Residues derived from
synthetically-based hydrocarbons for the
territory of Panama.

ACTIVITIES/COMMENTS

are in compliance with this requirement.

Compliance

Not
Applicable

19.

The developer shall be responsible for
maintaining vigilance and control on the
enforcement of these environmental measures
to protect biodiversity during all the different
project phases, and shall advise all
individuals who may occupy and transit the
different project areas, regarding the
preservation and protection rules required in
order to maintain biodiversity.

This measure is complied with; JARM staff supervises
and follows up the activities of the contractors, both in
PAC1 and in PAC 2.

20.

Conduct an inventory of the status of any
potentially-affected structures, including the
Centennial Bridge, and inspect the structures
of said bridge after performing any blasting
operations that might cause affectations
thereto. Shall submit reports on the results of
the inspections to the competent authorities
before performing such blasting operations.

Structures that could be affected have been identified,
preventive and mitigate measures have been taken by
applying controlled blasting techniques and adequate
planning. To the date of this report, no blasting activities
have been conducted nearby the Centennial Bridge
(Puente Centenario, in Spanish).

21.

The developer shall be responsible for
maintaining vigilance and control on the
enforcement of these environmental measures
to protect biodiversity during all the different
project phases, and shall advise all
individuals who may occupy and transit the
different project areas, regarding the
preservation and protection rules required in
order to maintain biodiversity.

This measure is complied with; IARM staff supervises
and follows up the activities of the PAC 1 and PAC 2
contractors.

22.

Prior to the commissioning of the project,
place a sign in a visible location within the
project area, following the format attached
hereto.

Signs with the format required by the resolution are
placed in project site.
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MITIGATION MEASURES, MONITORING, Compliance
SURVEILLANCE AND CONTROL DESCRIBED ACTIVITIES/COMMENTS

IN THE PMA APPROVAL RESOLUTION

Applicable
23. At all times implement the Agreement The ACP and the PAC 1, PAC 2 and PAC 3 contractors
between the National Environmental are in compliance with this requirement.
Authority and the Panama Canal Authority
on the Coordination of the Environmental X

Impact Study-or studies, as the case may be-
for the project(s) related to the Expansion
Program.

24. Comply with all of the existing Laws, Rules, There are no evidences of non compliances with regards
Decrees, Regulations and Administrative to this requirement in el PAC 1 or PAC 2.
Resolutions of the Republic of Panama, which X
are applicable for this type of project
developments.
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5.2

5.2.1

GATUN LAKE DEEPENING AND WIDENING, AND DEEPENING OF THE CULEBRA CUT
NAVIGATION CHANNEL

The Gatun Lake and the Culebra Cut are two separate Program components.
However, the environmental aspects of these components are described
together under this section, since the activities involved in both are similar
and both are being undertaken with ACP resources with support from
rented equipment.

The Gatun Lake project component includes the dredging of more than 19
million cubic meters of earthen material. The Culebra Cut project includes
dredging, drilling and underwater blasting of the rocky bottom of the
narrowest track of the Canal. The Gatun Lake deepening project and the
Culebra Cut drilling and blasting activities began in April 2008.

Excavation activities were conducted during the current reporting period at
San Pablo reach, Gatun Lake, Cunnette and Emperador, in the Culebra Cut
region. The following activities were taking place during ERM’s March and
April 2009 visits: dredging, drilling and underwater blasting in the Culebra
Cut, dredging at Gatun Lake, and dry excavation at the island of De Lesseps.

Mitigation Measures Compliance Observations

In November 2008, ERM visited the Culebra Cut and Gatun Lake projects.

In March and April 2009, ERM visited the project areas in Gatun Lake, given
that during these months there were no activities at Cubra Cut. These visits
were conducted toverify the implementation of the mitigation measures and
to confirm the information provided in ACP’s project progress reports. ERM
conducted interviews with ACP environmental representatives and project
managers of these Program components to gain additional information
regarding the implementation of mitigation measures.

The following sections summarize in narrative form the general compliance
status with the EMP’s mitigation measures by the project promoter and
contractors. A compliance matrix is presented at the end of these sections
that details the mitigation measures following a “comply” or “do not comply”
format, and the observations and activities performed for the
implementation of the mitigation measures.
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5.2.1.1

521.1.1

Mitigation Plan Measures
Air Quality, Noise and Vibration Control Programs

The ACP’s Dredging Division mantains a preventive program for the heavy
equipment used in the project as part of its air quality, noise and vibration
control program. According to the environmental follow-up reports
provided by ACP, maintenance was provided by Cardoze & Lindo from
October to December 2008 and by DDM Rental (owners of Cardoze & Lindo)
from January to March 2009.

Regarding dust control and according to the Environmental Follow-up
Report prepared by ACP dated Februaty 2009, earthwork in the San Pablo
reach was conducted in the wet season and therefore water spraying to
control dust was not necessary. ERM visited the island of De Lesseps in
March and April 2009, during excavation activities and confirmed that the
dust control measures were being implemented in accordance with the
mitigation plan. In the Corte Culebra project area, during this evaluation
period, the activities were carried out underwater and therefore did not
generate any dust.

Regarding noise, there are no sensitive receptors (populated areas, public
infrastrure, or others) near San Pablo reach, which is the site for current work
at Gatun Lake. Barro Colorado and Orquidia islands, which are occupied
and managed by scientist from the Smithsonian Institute, are located near
the island of De Lesseps. There are no reported complaints during the
current evaluation period regarding noise from heavy equipement in the
island of De Lesseps or in the other project areas of the Culebra Cut.

Regarding vibrations, blasting operations were conducted in San Pablo and
areas of Cunette and Emperador in the Culebra Cut during the current
evaluation period. Blasting in the lake was conducted in areas far from
communities or sensitive structures and, therefore, the ACP does not deem
the keeping of blasting logs as necessary. The only blasting activity which
was carried out near a sensitive receptor was that of San Pablo reach. This
blasting did not generate significant vibrations as confirmed by
measurements from a seismographer installed in Orquidea island, adjacent
to the island of Barro Colorado (Widenig and Deepening of Gatun Lake
Environmental Follow-up Report).
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521.1.2

52113

No foul odor complaints have been received during the current evaluation
period according to ACP logs.

Soil Protection Program

In November 2008, ERM visited the project site for the dry excavation of the
the San Pablo reach and noted that erosion and sedimentation mitigation
measures were in place, including the contouring of terrain to 1:1 and 2:3
slopes per EMP specifications.

In March and April 2009, ERM visited the project site for the excavation of
the De Lesseps island with ACP representatives. ERM observed that the soil
excavated from the island was being deposited into the lake to construct a
land bridge to the nearby island of Orquidea, which is part of the natural
reserve managed by the Smithsonian Institue. In the visit of April 2009, ACP
personnel told ERM that the Tropical Research disvision of the Smithonian
Institute had issued a soil reclamation permit to allow for the excavated soil
to be transported to a cove in the island of Orquidia (See Appendix F).

During the same visit to the island of De Lesseps of March 2009, ERM
observed that diesel fuel was stored in three tanks installed on bare ground.
Although earth berms were contructed around two of the tanks, these did
not contain imperbeable sheeting to prevent a potential spill from
percolating into the subsoil and reaching the Gatun Lake. In the visit of
April 2009, ERM observed that the aforementioned situation had been
corrected by installing all three tanks above dikes containing impervious
liners (See Appendix F).

Water Resources Protection Program

The sites in the Gatun Lake undergoing dredging by the Mindi dredge (cut
and suction dredge) are far from the intake of drinking water municipal
plants and no environmental sensitive sites are impacted that require the
implementantation of mitigation measures. Sediments generated from the
dredging of the Culebra Cut and Gatun Lake bottom are deposited along the
banks of the Canal, at deposit sites such as Frijoles, or in bays, sounds or by
forming new beaches. These deposit sites are rapidly revegetated naturally
resulting in the minimization of turbidity generated from deposit erosion. In
ERM’s visit of April 2009, a sediment leak was observed in the piping used
to transfer sediments from the Mindi dredge to the Frijoles Disposal site (See
Appendix F).
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521.1.4

A filter was installed in the potable water intake to the Barro Colorado island
to trap sediments resulting from excavation activities at the island of De
Lesseps. The implementation of this measure was coordinated with the
scientists of the Smithsonian Institute, who live and manage the island.

Flora and Fauna Protection Program

ERM verified the records pertaining to the ecological compensation
payments made by the ACP to ANAM for the clearing of vegetation in the
Gatun Lake project area. The contract for the reforestation of 30 hectares at
the Bart Volcano National Park in Chiriqui was awarded on February 9,
2009 and currently the project is at the plant nursery stage.

Regarding wildlife mitigation measures, ACP awarded a contract to APPC to
conduct the rescue of wild animals in the San Pablo Reach and the island of
De Lesseps. In September and October of 2008 and in February of 2009,
ANAM approved the Wildlife Rescue and Relocation Plans for the above
mentioned areas of the Gatun Lake project component.

ERM interviewed an APPC representative during a visit to the San Pablo
reach in November 2008. The APPC representative indicated that as part of
Project efforts, they are providing awareness training to the ACP project staff
regarding methods for wild animal care and rescue. APPC provided ERM
with a copy of a training record showing the methodology used to protect
wildlife.

Personnel from ANAM conducted an inspection of the island of De Lesseps
in order to aprove the ecological indemnization payments made by the ACP.
The APPC conducted wildlife rescue in the island of De Lesseps during the
vegetation clearing activities of March 2009. During the March 2009 visit to
that island, ERM confirmed that this rescue event had been conducted in
accordance to the approved plans. Refer to Appendix L for evidence of
payment of ecological indemnization.

The ACP told ERM, during the visit of April 2009, that additional measures
will be taken regarding the training of personnel working in the island of De
Lesseps to ensure that wildlife migrating from the adjacent island of
Orquidia, a natural reserve, would not be disturb during the excavation
project.
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52115

521.1.6

Solid and Hazardous Waste Management Program

Solid waste management plans developed for the Gatun Lake and the
Culebra Cut projects follow ACP’s waste management policies. The ACP
included in their November 2008 and February 2009 quarterly reports
information regarding solid waste management training that is offered to
their workers and staff members. These records include the training
presentations and attendance lists.

Residues and solid wastes from the dredges and drilling barges are
segregated into labeled containers based on classification. According to the
information included in the quarterly reports, and interviews with ACP
representatives, solid waste is hauled and disposed off at the Cerro Patacon
sanitary landfill by the Urban and Residential Sanitation Municipal
Administration (DIMAUD, Spanish acronym).

Project areas at San Pablo reach and the island of De Lesseps were provided
with portable latrines according to the February 2009 quarterly report.

Used oil from dredges, boats and tow-boats is placed in temporary
containers and collected by ACP’s contamination control and emergency
response personnel. This oil is processed in an oil/ water separator and is
then sold through bidding or used as fuel in ACP’s Miraflores thermoelectric
plant.

Used oil is processed in an oil/water separator for re-use as a lubricant in
ACP’s Miraflores thermal plant. Hazardous waste and explosive material
residues are managed according to ACP’s internal security standards.

Wastewater from the project areas is treated and diposed off in a lagoon in
Gamboa.

Material Management Program

The materials management programs for the Gatun Lake and Culebra Cut
projects are being implemented according to ACP’s internal environmental
standards.

The procedures established by ACP for the management of oils, lubricants
and solvents are as follows:

1. Environmental Standard for management and use of oil lubricants and
hydrocarbon derivates. July 28, 2003.
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2. ESM-108 Environmental Standard for used solvents recovery and
management. August 11, 2003.

3. Material and Waste Management Manual. Panamé Canal Authority.
October 2003.

ERM verified compliance with these procedures through the review of
ACP’s quarterly reports, interviews and field visits.

52117 Socioeconomic and Cultural Resources Program

The ACP Dredging Division has contracted approximately 125 employees
since April 2008. ERM observed general compliance with health and safety
requirements. Regarding personal training, the ACP has implemented
weekly awareness training through talks, lectures and meetings covering a
variety of topics related to industrial hygiene, environment, health and
safety. Examples of the topics included are: proper handling of fuel and
lubricants, and avoiding impacts to local wildlife.

Regarding cultural resources, during the operation of the dredge Rialto M.
Christensen in the Bordada de San Pablo area, on the east bank of the
navigation channel a number of historic artifacts were recovered. These
included the remains of railroad cars, dump carts, pieces of steel rail, chains,
and telegraph poles along with other items. The ACP notified the Direccion
de Patrimonio Historico del Instituto Nacional de Cultura (INAC) on September
15, 2008, which in turn requested in writing that the archeological materials
be evaluated by the ACP contracted archaeologist. The evaluation of the
artifacts was completed, resulting in the conclusion that the artifacts
belonged to the period pertaining to the construction of the Canal by the
United States. JCG & Associates evaluated the artifacts found in the San
Pablo reach. However, their technical report was not yet available for the
revision and approval of ACP at the time of ERM’s present report.

In March 2009, ERM visited a site being excavated by JCG & Associates,
located in the Juan Grande reach in Punta Mamey Ribera Oeste, where a
historic artifact had been found in connection with the Gatun Lake Channel
Widening and Deepening. The find consisted of a brick trash incinerator
dating to the first decade of the twentieth century during the U.S. Canal
construction period. Other artifacts associated with this period were also
rescued (glass fragments from bottles, construction materials remains such
as bricks of various sizes, and concrete artifacts, among others). It is believed
that prior to the canal construction the site was a community, along the
railway, known as Mamey. The floodings associated with Canal
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5212

52121

52122

construction in the Gatun Lake region forced the relocation of the railway
and abandonment of the community early in the second decade of the
twentieth century. A technical report on the investigation of the site was
prepared by JCG & Associates, which was reviewed by ERM.

ERM also reviewed the bi-monthly report by STRI, which includes the
activities carried out under the paleonotological program during the months
of February and March 2009. In additional to scientific activities, the report
mentions public disclosure activities performed by STRI staff in relation to
the program, including national and international school visits. Disclosure
activities include presentation of finds information and visits to find sites.
Fieldwork conducted during this two month period took place in the area of
the planned new Gatun Locks and in the area of the Culebre Cut.

The Gatun Lake and Culebra Cut Deepening and Widening Program
component is in general compliance with the requirements of the socio-
economics and cultural resources program.

Monitoring Plans
Air Quality Monitoring

Air quality monitoring was not conducted during the current evaluation
period given that dredging activities, dry excavation and drilling and
blastiong operations were carried out at locations far from communities. The
air quality monitoring station closest to the project areas is that of Gamboa,
which yielded levels within the ACP standards.

Noise Monitoring

Monitoring of environmental noise was not conducted during the current
evaluation period given that dredging activities, dry excavation and drilling
and blasting operations were carried out at locations far from communities.

There are no sensitive receptors such as populated areas, public infrasture, or
other, in the San Pablo reach (present work site in the Gatun Lake). The
island of Barro Colorado, occupied and managed by the Smithsonian
Institute, is located near de island of De Lesseps. No complaints have been
reported regarding noise from heavy equipment or blasting activities at the
De Lesseps project site.
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52123 Vibration Monitoring

Vibration monitoring is not required at most of the Gatun Lake and Culebra
Cut project sites, given that most of the project sites are distant from
populated areas. According to the EsIA, vibration monitoring is only
required for drilling and blasting activities to be conducted close to the
communities of Jose Dominador Bazan, Gamboa, Paraiso, Pedro Miguel,
Diablo and La Boca. The ACP follows a plan for blasting activities where
type and quantity of explosive and allowed schedules for blasting are
specified. ERM reviewed the blasting logs included in the Follow-Up
Environmental Report (“Informe de Segquimiento Ambiental”, in Spanish),
prepared by the ACP, dated November 2008 and February 2009.

52124 Water and Sediment Quality Monitoring

Water quality monitoring in the projects of Gatun Lake and Culebra Cut
were conducted at five monitoring stations in 2008. Three of these stations
were located south of Rio Grande, whereas two stations were lo