Republic of Panama

Environmental Impact Study, Category II: "Project
for the construction of a pier in the Telfers Sector,
District of Cristobal, district and province of
Colon”

Presented to:
National Environmental Authority (ANAM)

Submitted by: LNG GROUP PANAMA S.A.

Legal Representative: JOSE DAPELO BENITES
Passport: C488000; Telephone: +507 394-7660 / +507 394-7661 Fax +507 394-5600.
E-Mail: Jfabrega@Inggrouppanama.com

Prepared by:

Registration N°:-013-2013-IRC DIEORA
Phone: (507) 395-4335

Fax: (507) 395-4336

Cell phone:  (507) 6540-2344
E-mail: sermulsa@cableonda.net

January
2014


mailto:jfabrega@lnggrouppanama.com

" Environmental Impact Study (Category ll): "project of construction

,f;;(*é SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
% MANAGEMENT S A. province of Colén”

Panama City, Republic of Panama , January 2014

Content Index

1= 0] OO SO OSSOSO 4
10 USRS 6
2.0 EXECUTIVE SUMMARY ..ottt 7
2.1 General Data Of The COMPANY ....ecveieiiiieiiesiese e eiestesteste st se e e e et e testestesseasaesaesestesaestesseeseeseeseseeseens 7
The project 2.2Descripcion; area to develop, approximate BUAgeL..........ccveveiiiiiiiesnse e 7.
2.3 Summary of the characteristics of the areas of influence of the project. .........c.ccccoevviiineiniciiinn, 12
The most relevant 2.4Informacion on critical environmental problems generated by the project ............. 15
2.5Breve description of the positive and negative impacts generated by the project ........c.ccoceovvviiinennn, 16
2.6Descripcion of mitigation measures, monitoring, surveillance and control provided for in respect of each
EYPE OF e 18 environmental impact identified.
2.7. Description of the citizen partiCipation Plan ..o 22.
2.8. Sources Of INFOrMALION USE ..........oiuiiiiiiieitieee bbbttt 26
3.1 Scope, objectives and methodology of the study presented..........ccocvevviierieiieesie e 28
3.2. Categorization: Justification of the category of the EslA in function of the environmental protection. 29
4.0 GENERAL INFORMATION ..ottt bbbt 30
4.1 TRE PROMOTET ...ttt bbb bbbt bt b e bt bt e b e b et eb e e b e e bt eb e e b e en e e e e b e b 33
4.2 Peace and issued by the Department of Finance of ANAM ... 34
5.0 PROJECT DESCRIPTION ....oiiiiiiiiiiieie ettt ettt st st st nte st s et e sbeenbe e beeaeaneesnees 34
5.1. Objective of the project, WOrk or aCtivity ...........ccocerviriiniiiieneseeeesee e, 39 and its justification.
5.2. Geographical location including map in scale 1:50.000 and UTM coordinates or geographic polygon
FrOM T PROJECL. ..t b bbbttt b e et b e b 39
5.3. Legislation, standards, techniques and instruments of environmental management and its relationship
With the Project, WOrK OF @CHIVILY. ......c.ciiiiie ittt ae e 40
5.4. Description of the phases of the project, Work or activity ...........cccocveviiiiiii i 42.
5.4.1. 42 planning.
5.4.2 Construction/impIemeENntation ............cccviiuiiiiiici e re e nre s 43.
5.4.3. 47 operation.
SR AN o U310 0] 3 o 11 | P 48.
5.4.5. Schedule and run time for the construction of the PIEr ..o 48
5.5. To develop infrastructure and eqUIPMENT 10 USE........ciriiiiriiiirieiecri st 49
5.6. Input requirements during the CONStrUCLioN/ ...........cccoceveiviiieininenns 50 implementation and operation.
5.6.1. Needs of basic services (water, energy, sewage, roads, public transport, other) ...........ccccoeevrennne. 50
5.6.2. Labor (during construction and operation), direct and indirect employment generated ..................... 51
5.7. Handling and disposal of waste at all StageS.........c.ccveiieiiiieie e e 52.
5.7.1. 52 Solid.
BT 2.LIGUIT .t b et b et b bbb 54
5.7 .3.G@SBOUS ...ttt ettt bttt h Rt R R E R Rt R Rt R R e e R e e Rt e Rt e Rt eR e e R e e Rt e be e b e b neanees 55
BT A HAZAITOUS ...ttt bbb b bbbt e b bbbt h e bbbt bbb ne e b b e 55
5.8 Consistent With the Land USE PIAN ..........cooiiiiiii ettt 55
6. Description of the Physical ENVIFONMENT .........ccccviiiiiie i 55
8. L. ettt e te et et e Rt e eneente e te e teeneeeneenreas 58 regional geological formations
o700 A FoTor= 1 I =T FoT o Tor= | T q S 59
I C=Tol g To] o] 1o 0T 1Y OO 59
6.3 SOIl ChArACIENIZALION ... .evee ettt e st e e e e teseestesseeneeneeeeeeneens 59
6.3.1 Description of the use 0f the GroUNG............oiiiiiii s 59
6.3.2 Demarcation Of the PrOPEITY ......co it bbb e 60
6.3.3 Capacity Of USE @nd FItNESS .......oeiiiieiie ettt bbb e e 60
63 6.4 Topography



" Environmental Impact Study (Category ll): "project of construction

,f;;(*é SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
% MANAGEMENT S A. province of Colon"
Panama City, Republic of Panama , January 2014

6.4.1 TOPOGrAPNIC IMBD ...ttt bbbt bbbt bbb bbb ettt n s 63
TSI O 1100 (SRRSO 63
6.6 HYDROLOGY ..ottt ettt ettt sttt et et e et et e b et et e b e st et e st et et e b et et ensnbe e e neate e enen 67
6.6.1 QUAIILY OF SUITACE WALETS ...ttt bbbttt b s 67
6.6.1. a. Flow rates (maximum, minimum and average annual)........c.cccccevereeesieeieiesese e 69
B.8. L. D it 69 tidal currents and swells
B.6.2 GIOUNGWELET ......eveeviitiieteete ettt sttt sttt ettt st b st s b e b et bt s bt b et e bt n b et eb e et et e b et et benb et enen 81
6.6.2. a. Characterization Of AQUITEL .......cooiiiiie e et 81
B.7 AT QUAITEY ..ottt et ettt b bbbt b bt R bt R bRt bbb e enes 81
ST N T OSSOSO 81
LT 441 | TSSO T 82
6.8. Background information on the vulnerability to natural hazards in the area. ...........ccccooevecniiincnnn, 82
6.9. Identification Of FlOOA-ProNe SILES ..o 82.
6.10. Identification of the sites prone to erosion and SIPPAGE. .........covrirriririeiinere s 82
7. Description of the biological ENVIFONMENT ..o e e 82
7.1 Characteristics Of the FIOra.........ooviiee e e 82
7.1.1 Characterization of plant, forest inventory (apply forestry techniques recognized by ........ 83 ANAM).
7.1.2 Inventory of exotic species, threatened, endemic and in danger of extinction .............cccccceevvvvvinenen. 83
7.1.3 Map of vegetation cover and land use on a scale of 1:20.000 .........ccccovvvevieiieie e s 83
7.2 CharaCteriStiCs OF the FAUNA ........ceiiiieie bbb bbb 83

93 7.3Ecosistemas fragile
7.3.1 representativity Of the BCOSYSLEMS ........oviiiiiiirii e 93
8. Description OF THE SOCIO-ECONOMIC ENVIRONMENT ......oiiiiiiiiiiseeieenese e 94
8.1 Current land use in NEIGNDOTING SITES ......oviviiiiiiieie e 94
8.2 Characteristics of the Population (Cultural and Educational LeVel).........ccocovveerinenievnniieeeieei 94
8.2.1. Indexes demographic, social and ECONOMIC ........ccuiiiiriiiriieiee e 96.

8.2.2. Index of employment and other similar to provide relevant information on the quality of life of the 98
affected communities.

Demographics, socCial and BCONOMIC ........iiiiiieiieie ettt be e be et e s s e sreesreesreenreenreenes 105
8.2.3  Index of mortality and MOrbidity...........ccooieiieii i 106
ST S I Lo o]l @ Lo ol U o 4 o] USSR 106 Index
8.2.5 Equipment, services, infrastructure and €CONOMIC ACHIVITIES ...ocvveieecec e 106
8.3 local perceptions about the project, work or activity (through the Citizen Participation Plan). .......... 108
8.4 Historical Sites, Archaeological and Cultural declared ............cccoeveveiiiiieiieieee e 111
111 8.5Descripcion Landscape
9.0 IDENTIFICATION OF SPECIFIC ENVIRONMENTAL AND SOCIAL IMPACTS ......ccccovvenee. 111
9.1 Analysis of the Environmental Situation (Baseline) in comparison with the expected environmental
L0210 TSY (0] 0= LT 1SS 112
9.2. Identification of specific environmental impacts, their character, degree of disturbance, environmental
importance, risk of occurrence, extent of the area, duration and reversibility .............. 113 among others.
9.3. Methodologies used in function of: (a) the nature of the action undertaken, (b) the environmental
variables affected; and (c) the environmental characteristics of the area of influence involved. .... 134
9.4. Analysis of the social and economic impacts to the community produced by the Project ................ 138
10. Environmental Management P1an (EMP).........cocooi e e 139
10.1. Description of mitigation measures specific to each ..........cccovevvcinerceen, 139 environmental impact.
10.2. Responsible for the implementation of the MEASUIES .........ccoeiiiiriiiiieis e 151.
10,3 IMIONTEOTING ¢ttt et et b e et b et b e bbbt b e bt e bt bt e b st e ebe bt et st n e 151
10.4 Implementation SCREAUIE ............oiiiiii e e 154
10.5 Citizen PartiCipation PIAN ..........cocoiiiiiieie ettt 155
10.6 RiSK PreVENtiON PIAN ........ciiiiiieie ettt st st sre e e et stesnesneenaenaeneeneeneens 156
10.7 Rescue Plan and relocation of Fauna and FIOra...........ocoiiiiiiiiiiiiececee e 161
10.8 Environmental EQUCAtION PIAN ..........ooiiiiiiiie e e 161



" Environmental Impact Study (Category ll): "project of construction

g{f’g SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
@% MANAGEMENT, S.A. province of Colén"
o | B Panama City, Republic of Panama , January 2014

10.9 CONLINGENCY PIAN.......eitiiiieiee bbbttt b bbb e 163
10.10. Environmental RECOVENY Plan ..........ccocciiiiieiiiiiceie e 171 and abandonment.
10.11 COSt OF .. e 171 Environmental Management.
11. Economic adjustment BY SOCIAL AND ENVIRONMENTAL EXTERNALITIES AND COST-

BENEFIT ANALYSIS END ...ooitiiiiiiieesie ettt sttt bbbt sne et st e enesne e 171
11.1monetary valuation of the environmental IMPACt ..........ccccvviiiiieieneiie e 171
11.2. Monetary valuation of the social eXternalities. ...........ccccviviiieieiiiie i 177
0 T OSSP PRPSPRN 177 calculations of the VAN.
12. Team of professionals and FUNCLIONS .........ccccviiiiiiiie e e 178
1 OSSR 178 duly notarized signatures.
13. Conclusions and reCOMMENAATIONS .........coiiiiieieiiie et sbe st sresre e eeesae e 179
14. 180 BIBLIOGRAPHY
T ] 1o T OO PP O PP PP PPRTPPPTON 182

1. The company's general promoter of the project. Photocopy of the identity card/passport of the legal
representative (notarized). Certificate of good standing and dignitary of the original company in the
public registry. Writing of the Company.

2. Drawings of the land (polygonal) and design of the project

3. The regional project location maps, topographic and vegetation cover

4. LNG project: berth and Operational Simulation Desatraque in spring LNG in Cristobal, version 2

5. LNG project: berth and operational simulation desatraque in Cristobal, Version 3 Final

6. Analysis of the hydrodynamic characteristics (currents, tides, waves; Site of the Spring Island
Telfer, Province of Colon)

7. Lease and Investment, Resolutions Cabinet No. 2, of 19 January 2010.

8. Surveys

9. Lab Results

10. Photos of the project area

11. Notarized signatures of the Professionals

Tables
Table 2.5-1: Possible Negative IMPACES .......c.ccveiieiiie ettt sre e 16
25.3-1 Table: Legislation and technical and environmental standards that regulate the Sector and the
PrOJECE, WOIK OF @CLIVILY ......eiiuiiiiiciieie ettt e e st este e steesteesteeneeensesseesreenreens 40
Table0.2-1: activities or actions of the project and duration in the Construction Stage.........c...cceevenneane. 45
Table45.4.2-2: Schedule of Activities 0f the Project.........ccoceviiiiii i 48
Table56-1: environmental components that govern the environment ...................... 57
Table67.2.2-1: Percentages of granulometric fractions obtained from sediment samples collected in the
[O1E0=Te A= LT USRS SRURRO 87
Table77.2.2-2: Percentages of Organic Matter obtained in the samples collected in the area of
EXEENSION OF thE PIBK ..ttt te st s e ese e e e e aeneestenneaneas 89.
Table 8.2.3: Agencies reported for the StUAY area.........coeoiiiiiiiieie e 90
Table97.2.2-4: Fish species reported for the Study @rea..........ccoeoveivineneninece e 91
Table 8.2-110: Population of the Province of Coldn: Censuses of 2000 and 2010 .........ccccccvvervecvriernnne. 95



" Environmental Impact Study (Category ll): "project of construction

g{f’g SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
@@ MANAGEMENT, S.A. province of Colon"
S E VIC10 S JLTIPLES

Panama City, Republic of Panama , January 2014

Table118.2-2: Houses and people, according to the type of housing in the Corregimiento of Christopher
95

Table128.2.1-1: Index of masculinity: 2000 aNd 2010 .........ccoereereriieneee e 97
Table138.2.1-2: Birth rates and mortality of the city of Columbus: 2006-2010..........cccccerernieieninenenn 97
Table148.2.1-3: Surface and population dENSILY ..........ccceveiiiieiieiesc e 98
TADIELS 8.2.2-1: ..ottt et ettt 98 Work Indicators
Tablel68.2.2-2: Social and Economic Indicators: Census 2010 ........c.cooevireneieieneieneneiese e 100
Table178.2.2-3: Land Area, Population and Density of the population of the Republic according to
province, district and township: CenSUS 2010.........cccviviieiierieie e ee e sre e e e srens 105
Table188.2.5-1: sanitation coverage in the Province and Districts of Colon ...........cccccevvivevveviccc v, 108
Table198.3-1: Years of residence of the reSPONAENTS ........cccciviiiiiiiii s 109
Table208.3-2: main occupations of the inhabitants of the corregimiento of Christopher ..................... 110
Table219.2-1: Identification and description of potential IMPaCtS ..........ccovvvvirinincne 115
Table229.2-2: Criteria for Evaluation of IMPACES ..........coooiiiiiiiiic s 117
Table239.2-3: Potential Sources of IMPACT CONSTRUCTION PHASE .........cccooiininiieecn 126
Table249.2-4: Potential Sources of IMPact ... 127 Operation Phase.
Table259.2-5: Identification and description of potential environmental impacts ............ccccccveevviennnnns 128
Table269.2-6: Physical Environment: Qualification of Environmental Impacts according to item ..... 130
Affected
Table279.2-7 Biological Environment: Rating of environmental impacts according to item.. 131 Affected
Table289.2-8 Socioeconomic Environment: Rating of environmental impacts according to item......... 132
Affected
Table299.2-9: Impacts of positive SIGNIFICANCE ..o 132
Table309.2-10: the Negative Impacts of Minor IMpPortance ... 133
Table319.2-11: the Negative Impacts of moderate IMPOrtanCe .........ccocveveieeierenere e 133
Table329.2-12: the Negative Impacts of importance not significant ............cccoceovniinniiincnce, 133
Table339.3-1: RANKING OF ..o e 137 Impacts
Table3410.1-1: Mitigation Measures, stage 0f CONSIIUCLION .........c.cccveiiiiieii e 145
Table3510.1-2: Mitigation Measures, Stage of OPeration ..........ccccccvevievieie i 147
3610.3-1tabIe: ooeie e 153 Environmental Monitoring Program
Table3710.3-2: Monitoring Plan. FirSt YA ..........coiiiiiiiiieieeee et 153
Table3810.4-1: Schedule of IMPIEMENTALION.........coiiiiiii e 154
Table3910.5-1: Citizen Participation PIaN ...........ccco it 156
Table4012.1.2. Record NUMDBEE OF .......coviiiiceccec e 178 consultants
Figures
Figure 2.2-1: PROJECT LOCAIION.........ciiiiiiieiirie ettt sttt sttt sttt sbe e 11



2 " Environmental Impact Study (Category ll): "project of construction
fjd \?} SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
@Jr MANAGEMENT, S.A. province of Colén"
SERVICIOS MULTIPLES

Panama City, Republic of Panama , January 2014

Figure 2.7-1: Actors involved in the project which is the subject of the study .........c.cccceorineininiiieen 23
Figure34-1: Location OF the PIEE ........oiiiiiiiiie bbb 33
Figure46.6.1: Field Lagrangian velocities and direction, site of Pier ................. 71 and adjacent areas.
Figure56.6-2: frequency histograms of intensity and direction of the currents............c.ccoceeeevienen. 72
Figure 6.6-3: local bathymetry MOGEIE ..........ccveiiiie e sre 73
Figure76.6.4. Modeling of currents during tide of syzygy half down ...........ccocveeeiiiiiisinccccee 74
Figure86.6-5: Annual Cycle of significant height in the buoy Panama- Colon .............ccccoeveieviiciennns 76
Figure96.6-6: Rosa of Swell Direction in the buoy Panama-Colon ..........ccccceveeevenenienesesie e 76
Figurel06. 6-7: Average significant wave height (modeled) (Dec, Jan, Feb, in the Bay and site of
construction of the pier (Aralz, 2013) ..o renre e 77.
Figure 8: Flows116.6.Modeled in the area of Construction and design of the spring.............cccocevvvee. 80.



" Environmental Impact Study (Category ll): "project of construction

i/‘:{:g SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
g% MANAGEMENT, S.A. province of Colén”
Panama City, Republic of Panama , January 2014

2.0 EXECUTIVE SUMMARY
2.1 General Data Of The Company

The project sponsor is LNG GROUP PANAMA S.A., whose legal representative is JOSE
DAPELO BENITES, with passport No. C488000. The company is written in the Public
Registry of Panama in 674296, 1643967 Document tab.

A) Contact Person: Mr. Julio Fabrega

B) Telephone: +507 394-7660 / +507 394-7661, Fax +507 394-5600.

C) Email Address: jfabrega@Inggrouppanama.com

E) SERMUL.: Management Consultant, S.A., Registration:-013-2013-IRC DIEORA

2.2 Description of the project; To develop, approximate budget.

The project consists of the construction and operation of a marine terminal of liquefied
natural gas (LNG), which will be enabled to receive, download, store, regasify LNG and
natural gas ansportar tr to ground, (Annex 2).

Basically, the regasification process consists of:

Transport: The Liquefied Natural Gas (LNG) is transported in a liquid state at -160°C in
special ships (tankers). The LNG carriers are extremely safe, thanks to its extensive security
measures and its robust design (double). There has never been an incident in a boat tanker
that has resulted in a loss of LNG.

Lng unloading LNG carriers: transfer the LNG to the regasification plant by unloading arms.
The arms are the surest way to download fuels. The arms incorporate some safety valves that

are practically non-existent potential LNG spills in case of emergency.
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Transfer toward the tanks: The bombs of the LNG tankers driving the LNG from the boat
to the storage tank through the unloading arms and a cryogenic (line that supports very low
temperatures).

Storage: The LNG is stored at - 160 °C in a total containment tank. This tank is actually
formed by two tanks, one within the other. The inner tank is cryogenic steel (which supports
very low temperatures) and has a thickness of several cm. It is surrounded by insulating
material and the outer tank, prestressed concrete of 1 meter thick. In the unlikely event that
the inner metal tank suffered a leaking tank exterior concrete would retain the LNG and the
vapors are stored. On the other hand, the tank’s concrete exterior protects it from any
cryogenic combustion event of neighboring plants that store fuel storage terminals of liquid
fuels).

In summary, the terminal will have the capacity to berth vessels, where it will be stored and
will be carried out the process of regasification plants. These vessels will be connected to the
terminal and, considering the supply of a ship per month, you will have the ability to boost
to ground the liquefied natural gas (LNG), delivering on the ground to a cryogenic storage
tank of 175,000 m3, which caters to a regasification plant for producing natural gas that is

delivered to a branch or pipeline for distribution to final consumption centers.

Natural gas is regarded as one of the fossil fuels cleaner and more environmentally friendly.
Its comparative advantage in environmental matters in relation to the coal or oil lies in the
fact that the sulfur dioxide emissions are negligible and that the levels of nitrous oxide and
carbon dioxide are much smaller. This property comparative LNG makes a contribution to

sustainable development in the region.

The project, in addition to providing an infrastructure that will facilitate the provision of safe
and reliable natural gas, economic benefits associated with the investment of capital for new
projects, employment generation, creation of infrastructure, and generation of other income

associated with the activity.
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It is important to note that there are two spring simulation studies carried out by the Center

for Simulation, Maritime Research and Development (Sidmar) of the Panama Canal

Authority, and approved by them with the compatibility study granted (Annexs 4 and 5). For

these studies, the main recommendations that emerged were (apart from the vast majority

that dealt with maritime safety recommendations):

The minimum depth under the keel should be 2 meters

Environmental limits should be established as winds, tides and visibility. This is to
ensure a safe margin to enable it to operate under most operating conditions

The currents in the area must not pass of 1.2 knots

The location of the spring should be away from populated areas and marine traffic

The above, was taken into consideration when the study was: Analysis of the hydrodynamic

characteristics (currents, tides, waves). Site of the Spring Island Telfer, Colon Province,

carried out by the specialist who worked in this ESIA (Annex 6). Within the main conclusions

of this study, taking into account the recommendations of the two aforementioned simulation

studies we have:

The speeds in the construction site of the spring range from 0.03 to 0.12 m/s and are

directed toward the SW 232° in situ measurements.

The results of the model show that this is a body of water of weak speeds to the
western end and anchor in the area of Puerto Cristobal like the French Channel.
While, in general, the area of construction of the pier presents with moderate slightly

speeds, between 0.09-0.12 m/s, with direction toward the SW.

The maximum and minimum values of significant wave height are presented in the

months of February and October respectively.
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= The waves in the area proposed for the construction does not exceed 0.5 m high
significant and comes from the WNW in its transformation. So that the dimension of

coronation of the spring is enough to this condition.

= There are no significant changes in the behavior of the current direction and speed by

construction of the pier.

= As you can see in Figure 2.2-1: PROJECT LOCATION, the same is away from
populated areas and marine traffic

The project is located with the following coordinates in UTM:
Point 1: 0619319E/1045043N;
Point 2: 0620864E/1045043;

Point 3:0620864E/1046553;
Point 4: 0619319E/1046553N.

Figure 2.2-1 : Location of the Project

10
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In the planning stage, perform a variety of activities, among which we can mention:
Collection of existing information, the conduct of preliminary field studies and final designs,
studies of current capacity and feasibility of drinking water systems, sanitary service,
electrical service and communications, preparation of the Environmental Impact Study and
its approval, obtaining all permits with the corresponding authorities.

It is not considered stage of abandonment in this project, however, once the construction

phase will leave the place totally clear of debris and completely clean.

In the project will be the construction of a pier.

The labor for the project is dimensioned considering all of the components that make up. The
construction phase will have an average of 120 people per month and a maximum of 170

people per month.

11
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In the implementation phase will require the following staff (skilled and unskilled):

e Civil Engineer with specialty in health care,

e Civil Engineer

e Inspectors,

e Administrative Staff (Manager, secretary, etc.),

e Foreman.

In the stage of operation has an average of 40 persons per month and a maximum of 60 people

per month.

The area where you will build the Pier, corresponds to an area where there are already

established companies with operations similar to the project.

The estimated investment of the work is of B/. 25, 000,000.00 (Twenty-five million with
0/100)

2.3 Summary of the characteristics of the areas of influence of the

project.

The stratigraphy of the area of the development of the project, in the top !, is characterized
by non-consolidated sediments, filled with sand and corals. Underlying in addition,
formations of lacustrine sediments 2 (sediments Holocenos), made up mainly of silty sand,

silt and organic clays.

The soil has a use similar to the project operations such as Atlantic Pacific, S.A. (APSA) in
the storage of fuel from the Atlantic Coast and the PETROPORT with the storage of

Geological Map, Republic of Panama, Ministry of Trade and Industry, Mineral Resources, 1991
Geologic Map of the Panama Canal and Vicinity, Republic of Panama, 1980

12



P " Environmental Impact Study (Category ll): "project of construction
fi;f’f SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
%% MANAGEMENT, S.A. province of Col6n”
Panama City, Republic of Panama , January 2014

Liquefied Petroleum Gas which are neighbors of the area selected in the Telfers Island. We

also develop activities of the authority of the Panama Canal and Panama Ports Company.

The agrologica capacity in the area of the project, corresponds to soils of class V, VI and VI
(according to the classification of the Soil Conservation Service of USA). The project area
has traditionally been used for activities related to the adjacent port facilities and distribution
of liquefied gas.

The climate that is presented in the study area, is determined by the influence of the oceanic
masses, mainly in this case, the Caribbean Sea. The high humidity is an example of this,
determining the properties of temperature of the air masses circulating between the oceans.
According to the Koppen classification system, of the three (3) Climatic zones that exist in
the Canal Watershed in the project area is considered to be tropical wet climate (AWI), which
Is characterized by a higher average annual rainfall of 2.500 mm, a summer of three (3)

months and an average annual temperature between 24° C and 26° C.

The meteorological features of the area of influence of the project, described for the elements:
temperature, precipitation, and wind. This information is useful for establishing basic

conditions for the design, construction and operation of the project must have.

The average annual temperature registered is of 26.88° C (80.4° F), with an absolute
minimum temperature that goes up to 18.88° C (66° F) between the months of November
and December, and an absolute maximum temperature of 52.5° C (95°F), registered in the
months of May and October. However, the minimum and maximum averages for the year
are located at 24.55° C (76.2° F) and 29.33°C (84.8° F), respectively, which shows a thermal
gradient averaged approximately + 2.4 °C,

In general, the rainy season is beginning in the month of April and ends in the month of
november to december; but is mainly concentrated between the months of October and

November.
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The currents are linked closely to the movements of the earth and the exposure of the oceans
to the solar rays. In turn, the sea-atmosphere interaction determines the properties of heat
and humidity of the air masses that circulate through the oceans, affecting heavily the
meteorology which is manifested on the earth.

The characteristics of the air quality are modified by the presence of sources of pollutants, of
which in the project's area of influence, are distinguished only the corresponding to mobile

sources of existing landfill and vehicles that circulate in the area and on the access roads.

During the visit in the project area were perceived characteristic smells of the garbage dump

located in the area.

The vegetation present in the project area is low, because the site has been acondicionandose
for the development of the different stages of other projects.

The current use of adjoining sites of the project corresponds to an area where there are already
established companies with operations similar to our project as are Atlantic Pacific, S.A.
(APSA\) in the storage of fuel from the Atlantic Coast and the PETROPORT with the storage

of Liquefied Petroleum Gas which are neighbors of the area selected in the Telfers Island.

Currently, in the city of Colon and the surrounding area, including the community of
Sabanitas, the management system of the wastewater consists basically in the sanitary sewer
of the 1.D.A.A.N. In the city of Coldn and its surroundings, including the communities of
Sabanitas, Cativa, Puerto Pilon, Villa Alondra and Cristobal, the management system of the
wastewater consists basically in the sanitary sewer system and primary treatment in septic
tanks and percolation Imhoff and seagrass beds. The predominant productive activity of the

community is oriented toward commercial, industrial, transport, storage.
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2.4 More relevant information about the critical environmental problems

generated by the project

The project is located in the marine area of the Caribbean Sea, the area where the aim is to
develop the same, is a designated area for industrial use, where there are other similar

industrial activities.

In the construction phase of the project will be established buildings, warehouses, deposits
and other, located in a given area or any other sector, roofing or not, the purpose of which is
oriented to the administrative and logistical support of the work, are these buildings such as
offices, parking lots, warehouses, dining rooms, bathrooms for the staff, garages for the

maintenance of vehicles, areas of collection, etc.

For these facilities is estimated using spaces for pre-assembly of piles and for temporary
offices and facilities in the project area, which could affect the landscape. Affected the air
quality in the construction stage by contamination with dust, produced by the movement of
soil and traffic of heavy equipment, and for possible bad smells at the same time you are
danto the movement of the seabed for the installation of the piles; however, at the stage of
operation does not adversely impact the quality of surface water or groundwater or aggressive

emissions to the environment.

2.5 Short of scripcion of positive and negative impacts generated by the

project

The potential positive impacts are: employment generation, improvement of the quality of
life of the population, development and intensification of economic activities, increase in the

value of the land uses compatible with the territorial planning.
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The following are the possible negative impacts that can be generated in the middle by the

actions of the project.

Table 2.5-1 : Possible Negative Impacts

Potential Impact

Description

Resuspension of sediments
and the reduction of
transparency.

The pile driving actions that are the structural basis of the esplanade or spring.
Iran grounded to 15 m, other to 10 m.

[These whether kneeling by hydraulic pressure or by excavation have the
capacity to generate resuspension of solids. Heavier sediments quickly settle,
but the fine sediments, clays and silts remain in suspension and these are
transported by the currents and swells covering large areas and generating
turbidity, and increasing the concentration of suspended solids, surpassing the
natural condition. The impact that physical decline will occur is the
transparency of the water column, which will have a limited duration, especially|
since that will be basically fractions of sand, silt and clay by the depth, severity|
and density settle out quickly, in the same place.

Alteration to the
Hydrodynamics

This impact occurs when you alter or reduces the tidal prism. The
morphological configuration of a system such as the Lemon Bay is the result
of the interactions between factors such as the prism of tides, currents, and the
prevailing direction of waves.

Affectation to the
sedimentary dynamics

If you generate a significant impact to the hydrodynamics, the alteration in the
sedimentary dynamics is likely.

Changes in the quality of the
Sea water.

The constructive activities of the Castled and pile driving can affect the
quality of the sea water to provide a greater amount of solids in suspension.
These changes can affect both benthic and pelagic organisms in the project
area.

Damage to the bodies of the
fund

The construction of the new pier leads to the establishment of a castled in the
coastal area and installation of piles as part of the constructive activity. The
Castled directly affects the bottom organisms because it eliminates the
species that may be associated to it and who have limited mobility.

Changes in the benthic
habitat.

The sea is affected by the construction of the castled in the coastal zone,
although these effects are much lower when installed piles. However, in one or
another activity will occur in damages to habitat to a greater or lesser degree.

Affectation to pelagic
organisms.

All marine activity carries some kind of affectation to pelagic organisms, so
that you can assess the level of alteration to these agencies. Especially during
the construction of the pier, pelagic organisms tend to be more affected than
during the operation phase.

Creation of new marine
habitats

The construction of the castled, regardless of which affects the seabed, it also
creates a new habitat that is usually conquered by invertebrate species
associated with rocky coast.
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Potential Impact Description

\Would consist in the possibility of a worker suffering a certain damage
Risk of accidents resulting from their work activity. Are considered diseases, diseases or
injuries with reason or on the occasion of the work.

Source: Prepared by the consultant. 2014

2.6  Description of mitigation measures, monitoring, surveillance and
control provided for in respect of each type of environmental impact
identified.

The following are recommended mitigation measures:

Measures to control the quality of the sea water

During the construction phase of the Castled and pile driving could occur oil spills, dumping
of waste, increased sedimentation or of particles in suspension. Some measures are proposed

during the construction phase:

e Train staff on issues related to spills and accidents with substances such as fuel or
lubricants.

e Keep the computer you are using, land and sea, in good condition in order to prevent
leakage of fuel or lubricants.

e Remove any spilled fuel or oil immediately and arrange suitable sites.

e Do not pour sewage, solid waste or the sea.

e Implement measures of monitoring, surveillance and control such as visual

inspections and periodic monitoring of the quality of sea water.

The activities of the spring during the operation stage, can generate impacts on the quality of
the sea water, among them we find possible leaks that may have the boats that use, accidental

spills during shipping or supply, discharge of waste and organic waste to the sea or discharges

17



. " Environmental Impact Study (Category ll): "project of construction

i/‘:{:g SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
g% MANAGEMENT, S.A. province of Colén”
Panama City, Republic of Panama , January 2014

of wastewater from vessels or boats. To reduce the occurrence of effects on the quality of

the sea water, we propose the following measures:

e Train staff on issues related to the management of spills and accidents with substances
such as fuel or lubricants

e Remove any spilled fuel or oil, immediately and arrange suitable sites

¢ Do not discharge wastewater or solid waste to the sea.

e Perform periodic monitoring of water quality, in the area of the spring

Measures to control sedimentation of the Seabed

The activities during the construction phase, Castled and pile driving can cause an increase
in the generation of sediment, which have to be treated properly so that, ultimately, do not
affect the seabed.

e Follow the set out proposed in the suggested measures to control the increased

sedimentation during the construction phase of the project in the terrestrial zone.
During the operation phase, it is expected that there will be significant changes in the
sedimentation of the seabed. The effect of the barges on the sedimentation of the seabed
will be timely and temporary.
Measures to reduce their effects on the benthic species
During the construction phase, it is expected an increase in the sedimentation, product of the

activity itself, which may affect species of benthos. In order to avoid this effect it is

recommended:
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e The use of piles for the construction of the structure (as set out in the project
description). The stilts have the characteristic that are less invasive in marine

environments, so its use for these structures is recommended.

During the operation stage of spring it is not expected that the benthic organisms are affected.
However, it is advisable to follow a number of measures aimed at preventing the involvement
of the same. It is advisable to take the following measures for the conservation of these

agencies:

e Do not discharge wastewater or solid waste to the sea.
e To control the access of boats to shallow areas where the propellers may affect

organisms living in the sediment at the bottom.

Measures to reduce the changes in the morphology of the benthos

It is expected, during the construction phase, the modification of the relief fund product
mainly of the Castled and pile driving. While the castled has a alteration of the benthos not
mitigable, the placement of piles is one of the less intrusive activities used in the construction

of ports, given that the alterations to the fund are very punctual.

e The use of stilts (presented in the description of the project) is in itself an excellent

measure to reduce changes in the morphology of the benthos.

In the stage of operation are not expected an alteration of the relief fund except that caused
by natural sedimentation processes. Every time that there may be a risk of an increase in the
sedimentation and therefore a change in the morphology of the benthos by unnatural causes,

suggests the following:

e The measures presented to control the increase in sedimentation.

e To control the access of boats or boats to the shallower areas.
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Measures to reduce the impact on the pelagic organisms

The pelagic organisms are affected by the construction of structures in the sea, so it is
expected this same effect during the construction of the pier. This is a negative impact to
make the agencies move to quieter areas. The impact of this action is negative, by making
the pelagic organisms will move to other areas, more quiet, during the period of construction

of the structures. Although these actions are of a temporary nature, it is recommended that:

e Implement the measures for the control of the deterioration of the quality of the
marine waters (construction phase).
e Remove any spilled fuel or oil immediately and arrange suitable sites.

e Limit the number of vessels used during the process of construction of the pier.

During the operation phase, it is expected that the pelagic organisms return to the area and

that it can be used as a refuge for some of them.

= |s the possibililty preventive maintenance tasks for the machinery that works in the
driving of the piles.

= You must exercise extreme caution in the tasks of concreting over the water.

= You will not be able to wash tools or equipment next to the bay, having a specific
area for this purpose.

= To implement the norms and conventions (MARPOL 73-78 ) to reduce marine
pollution by oil spills

= Train staff on issues related to spills and accidents with substances such as fuel or
lubricants;

= Dispose of absorbent oil and floating barriers to avoid short-term the dispersion of
hydrocarbons in the water.

= Comply with what is established in the 35-2000 DGNTI-COPANIT Standard on
Water, Liquid Effluent Discharge directly to bodies and bodies of surface water and

20



. " Environmental Impact Study (Category ll): "project of construction

i/‘:{:g SERMUL of a pier, in the Sector Telfers, Township of Cristobal, district and
g% MANAGEMENT, S.A. province of Colén”
Panama City, Republic of Panama , January 2014

groundwater, continental and maritime.
= Implement the plan for monitoring the quality of the marine water and sediment.
= Implement measures of monitoring, surveillance and control such as inspections
= Visual and periodic monitoring of the water quality of both at the stage of

construction and operation.

Management measures

The contractor must have a specific procedure for:

e Supply of fuel and oil change for the machines that will work in the construction of
the piles and the docking platform.
e Procedure for checking the machinery, which includes in addition to the preventive
maintenance the initial check of the hydraulic lines.
Implement a money laundering working tools for concreting, along with the site of older

equipment washing

2.7. Description of the citizen participation plan.

Depending on the scope of the Executive Decree 123 of 14 August 2009, in its Chapter II:
The Citizen Participation Plan, Article 30, we describe as developed by the consultant team

in this area.
A. Identification of key actors within the area of influence of the project, work or activity
(communities, authorities, organizations, community boards, environmental advisory

councils, other).

The actors involved in the project which is the subject of study, can be clearly observed in

the scheme below.
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Figure 2 .7-1: Actors involved in the project which is the subject of the study

community LOCAL
AUTHORITIES

CONSTRUCTION
COMPANY

LEADERS

The relationship that must exist between the different actors involved in the implementation
of the project is broadly reflected in the figure. This implies a close relationship between the
different actors, which allows an absolute communication and trust between them, which
ensures continuity of the project. The fundamental actor of the work, is identified with the

community to avoid misunderstanding and mistrust.

B. Participation techniques employed to key stakeholders (surveys, interviews, workshops,
assemblies, meetings, etc.), the results obtained and its analysis.

Within the participatory techniques employed, we have the implementation of survey,
informal interviews. Everything was led by a document attached in Annex N° 8. The results
in our view were satisfactory and can be seen clearly in point 8.3 (local perception on the
project, work or activity through the Citizen Participation Plan). An objective analysis of the
results of the Plan of participation, the acceptance of the work but, with some apprehensions
that are no more than a reflection of lack of information and domain on the subject of the
work proposal.
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C. Techniques of dissemination of information employees. Given the complexity and
dominion of the topic to be discussed, was used as the diffusion technique, the open
conversation. This allowed a direct relationship with the main actors of the project. This
discussion was allowed in the first place, trust between them and, on the other hand, a
comprehensive explanation of the scope of work proposal for its development. In the annex
is an informative document of Notice of Public Consultation, which was used as a guide to
inform the community about the scope and development of the work proposal.

D. Information request and response to the community. One of the concerns presented
by the community is the contamination of the environment, fauna, flora and people. If it is
true, was expanded in some way the explanation of the scope of the work, it is recommended
that the implementation of alternatives that permit the increase, to the extent possible, the
degree of knowledge of the community on the proposed project. This will help to avoid any
disagreement about the project, once the implementation of the same. This is the best means

of responding to the requests for information and response to the same.

E. Contributions of key actors. For the phase that involved the community in the Citizen
Participation Plan, one of the greatest contributions, was offered by the consultant team. The
contact between the two sides, cleared my doubts with the daily live and evolve in the area
you have chosen to run the project. In the analysis of point b (participatory techniques
employed to key stakeholders (surveys, interviews, workshops, assemblies, meetings, etc.),
the results obtained and its analysis), with clarity, the latent concern of the inhabitants of the
area of influence of the project and the mechanisms that the consultant team poses to settle
the differences indicated by them.

F. Identification and resolution of possible conflicts generated or strengthened by the
project. A fundamental aspect that must be considered by the managers of the work, is to
maintain a direct and permanent communication with the community, so that if it were ever
to be some inconvenience, this can be remedied by means of dialog and understanding

between the parties. It is advisable and prudent, provide all possible opportunities to those
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who express affectation or disagreement around the project, as well as delivering answers

that satisfy the nonconformity of the affected.

To occur some incident in this regard, we must not lose sight of the three fundamental
characteristics for the resolution of conflicts and which we quote below: Focus the dispute to
apply a solution, the negotiations must be based on the interest and can be supported with the

existence of a third of impartial type.

It is the responsibility of the Company, strict compliance with the agreements established
with the Community, prior to the start of the construction of the work or any that may arise
during the process or when it is to start operations. This will help to ensure the strengthening

of the relations that should prevail between the Community and the promoter of the project.

2.8. Sources of Information Used

e Arauz Diana, 2013 Analysis of the hydrodynamic characteristics (currents, tides,
waves), site of the Telfer, Colon Island Pier.
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surface temperatures in the Colombian Caribbean coast. Rev. Acad.Colomb. Cienc.,
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e Bernal, G.; Poveda, G.; Roldan, P. and C. Andrade. 2006. Patterns of variability of sea
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