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Figwre 4-1-1  Worldwide Container Throughput by Regions (1986-1994)

4.2 The Panama Canal and Alternative Study .
4.2.1 Brief History of the Panama Canal

10. - The history of Panama is the history of the Canal, and the history of the
Canal itself tells the history of Panama. This is {rue i that the Canal continues to
play a significant role in supporting the country as the most vital infrastructure of
Panama.

11. The construction work of the Canal was virtually completed by the end of
1913, and the Canal received for the first time a French tugboat in early 1914. Jt
~ had taken about thirty two years to complete the construction work of the Canal, '
beginning in 1881 when the earliest team of French engineers had ventwed into
the constyuction site of the Canal.

12. Prior to 1979, when the Panama Canal Treaties became effective, the
Canal was managed and operated mostly under the control of the United States in
accordance with the original bilateral canal treaty signed in 1903, which had been
a cause of many conflicts between the United States and Panama. After two
adjustments of the original trealy in 1936 and 1955, and after a bloody incident of
riots in January 1964, the negotiations for a new trealy were began by U.S.
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president Lyndon B. Johnson secking a wholly different regime for the Canal.
After long and extended negotiations, the new treaties were signed on 7
September 1977 under the Jiminy Carter administration.

13. The two treaties signed on the date and to become effective 1st October
1979 counsist of the Panama Canal Treaty and the Treaty concerning the
permanent neutrality and its operation, which contains a complex scheme to
determine U.S. rights and obligations of the canal and also allows the use of
military bases by the United States until 2000.

4.22 OQOutlines of the Canal Facilities

14. The Panama Canal is a 82 kilometer (51 mile) long lock-type canal
vonnecting the Atlantic and Pacific Qceans through the Republic of Panama. The
minimwm width of navigable channel is approximately 150 meters (500 feet).
While the navigable channel depth is dependent on the amount of water available
in Canal reservoirs, the normal transit draft is maintamed up to about 12 meters
(40 feet) of tropical fiesh water.

5. The Canal has three sets of locks, namely Gatun, Pedro Miguel, and
Miraflores locks whose sizes are 305 meters long and 33.6 meters wide, limiting
~ the size of ships to transit the Canal to 65,000 DWT fully laden. Vessels passing

_the Canal from the Atlantic Ocean side are raised at Gatun Locks up to the level -

“of Gatun Lake, which is 26 meters higher than the level of the Atlantic Occan, ™
through a three step operation of the locks. After passing through Gatun Lake,
vessél_s are lowered to sea level again in thiee steps (one step of 8 meters at Pedio
Miguel, and other two steps of 18 meters at Miraflores). The three sets of the
Canal locks are always paied so that the Canal traffic can flow simultancously in
both divections. ‘The widest ship ever to transit the Canal was the battle ship
New Jersey, which had a beam of 33 meters,  Figure 4-2-1 shows a longitudinal
profile of the Canal. '

16. Besides the three sets of the Canal locks, the Commission owns and
operates towing locomotives at the lock side and various types of vessels including
dredgers, tugs, barges and launches to provide safe and smooth cperation of the
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423 Toll Rates, Revenues and Traflic

'17.  The 'opet:'ating revenues of the Canal are mostly dependent on tolls
revenue. During fiscal year 1994, 81% of the total transit revenues was derived
from tolls revenue. o

18. Current toll rates, which have been in effect since October 1, 1992, are:

a) $2.21 per net-\'."e&qel ton of 100 cubic feet dn;
merchant vessels, Army and Navy transports, hospital ships, supply
ships and yachts, when carrying passengers or cargo,

b) $1.76 per nct vessel ton of 100 cubic feet on;
such vessels in ballast, without passengers or caxgo,

¢} $1.23 per ton of displacement on;
other Roating craft.

19. All ionnage applied to the above toll rates is determined in accordance
with "Rules of Measurement of Vessels for the Panama Canal”, ;

20. Table 4:2-1 summarizes annual records of vessel traffic, tolls revenue,
and cargo traffic fiom fiscal year 1985 to FY 1994, The total revenues are
variable depending on tl'}G volume and the toll rate of Canal traffic. In FY 1994,
the total revenues amounted to $419 million. Figue 4-2-2 shows the nunber of
transits through the Panama Canal. The number of transils increased
dvamatically in FY 1991 and reached 14,029 in FY 1994,
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Table 4-2-1 Panama Canal Traffic (Fiscal Years 1985 to 1994)

Traffic Assessed

Traffic Assessed

Tolls on Displacement

Total Traffic . Tolls on Net Tonnage Tonnage
Fiscalf No. of Long Tons of] No. of No. of |Displacement
Year |Transits| Tolls {US$) Cargo Transits| det Tonnage |Transits Tonnage
1985 12,766] 300, 807,911] 138,903,258] 12,426} 170, 141, 221 310 356, 687
1986] 13,278} 322, 734, 202] 140, 125,818] 12,899] 183,517, 248 379 421, 102
1987 13,444] 329,858, 775] 1-18,899,425] 13, 159] I87, 139, 260 285 381, 036
1988] 13, 441] 339, 319, 326] 156, 780, 203 13, 139] 192, 275, 497 302 264, h37
1989] 13,389] 329, 765,627] 151,868,518] 13, 055] 186,828, 878 334 227,028
1990 13, 325] 355, 557,957] 157,322,924] 13, 015] (82, 495, 977 3140 384, 786
19911 14, 108] 374, 624, 737} 163, 212,553F 13, 719 192, 760, 362 389 611, 650
1992] 14, 118] 368, 662, 504} 159,615,224 13, 822] 189, 890, 079 326 591, 716
1993} 13, 720] 400, 884, 633] 157,980,301} 13,356] 187,371, 843 161 752, 389
15943 14, 029] 419, 218, 757] 170,836,012] 13, 676] 145, 224, 596 353 602, 090
Source: Panama Canal Commision
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Figure 4-2-2  Number of Transits through Panama Canal (1985-1994)

424 The Study of Alternatives to the Panama Canal

2%

Third Lane of Locks" says in the first paragraph:

Article XII of the Panama Canal Threaly, entitled "A Sca-lLevel Canal or a

"1.  The United States of America and the Republic of Panama recognize
that a sea-level canal may be important for inteimational navigation in

the future.
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Consequently, during the dwration of this Treaty, both




Parties commit themselves to study jointly the feasibility of a sea-level
canal in the Republic of Panama, and in the event they determine that
such a watenway 1s necessary, they shall negotiate terms, agreeable to
both Parties, for its construction.”

22, On the basis of the above article, the Government of Panama and the
United States exchanged the notes on September 30, 1982 to establish a
Preparatory Conymittee for the study of alternatives to the Panama Canal. The
signatories of the exchange of notes agreed to invite the Government of Japan to
join the Preparatory Committee as a full member.  In accordance with the above
exchange of notes and its annexes, the Prepavatory Committee was constituted
and commenced to prepare the terms of reference for studies, which were
presented as a recommendation to the member Governments in June 1985.
Upon receipt of the vecommendation, the three member Governments exchanged
notes and its annex on September 26, 1985 under which The Panama Canal
Alternatives Study Commission was established and the Panama Canal
Alternatives Study was commenced officially on the date under the responsibility
of the Commission. ' :

23. Along with the progress of the study, several altermatives had been
claborately examined and two different types of alternatives were selected to
finther detailed study. The two alternatives ave:

a) High Rise Lock Canal Alternative {Altcrnative-A)
b) Sea Lavel Canal Alternative =~ (Alternative-B)

24, Alternative-A is a plan which involves a new third set of locks to be
constructed next to the existing Gatun Lock and Mirvaflores Lock.  All the existing
locks are assumed to be operational together with the new locks. Under this
concept, two alternatives are being considered. One is with the design ship of
150,000 DWT and the other of 200,000 DWT.

25, Alternative-B calls for the construction of a sea level canal along the new
route which is about 20 km to the west of the existing canal youte. This
alternative assumes the simultaneous opervation of the existing canal with
widened Clebra Cut. In this case, the scale of design ship is 250,000 DWT.

26. The final report of the study was submitted on the date of September 20,
1993. In the final report, the following conclusions are made:
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© No enhancement is required before the end of the second decade of the 21
* century as the present Panama Canal, with the Gaillard Cut widening project,
18 capable of accommodating demand at least to that time; :

@ The high nse lock altermative with a single lane portion in the Gaillard Cut,
operating in conjunction with improvement to the present Panama Canal and
capable of handling ships of a design of 150,000 DWT “.ould bo the most
effective enhancement.

217. The alignment of the high xise lock canal avound the port of Balboa on the
Pacific side is shown in Figure 4-2-3, The basic principle in the design of the high
rise youte has been the masimwun use of the existing canal route. In those places
where a shaip deflection angle is required, making navigation difficult, the inside
bank will be widened by the adoption of a cinved design.

28.  The location of the fiew high rise lock on the Pacific side has been located
slightly westward from the existing lock because of the partial alteration of the
canal aligmment to enable the smoother navigation of vessels. As a result, the
location of the new lock is a distance of some Tkm from the existing lock. This
separation is preferved on safety grounds as the canal side water level of the high
rise Jock is 85" which is much higher than the water level of Miraflores lake of 55, -

29. The Pacific Approach (the section between Point T and Point U ) basically
follows the existing approach although the alignment of the section has been
shghtly modified to make 1t straighter. Along this section, the southwestern bank
will be pushed back to increase the width while the northeastern bank remains
unchanged. Some of the existing facilities on the southwestern bank of the Canal,
such as the Rodman Naval Base, will require modification to accommodate thiS
widening of the Canal. :
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4.3 Major Proposals Related to the Port of Balboa
43.1 Centerport Conéepl; (CPC)
(1) Outlinesof CPC

30. While the development oonoept similar to CPC for a set of transport
facilities to handle container cargoes crossing the isthmus of Panama had been
discussed several times during the years, the compyrehensive idea of this kind of
concept was first presented to the Government of Panama in 1987 by a
consortivm of consultants (PRC Engincering-Ingenieria Caribe) hired by the
Government of Panama under financing of IDB (Inter-american Development
Bank). The official title of the report submitted was "Strategic Master Plan for
the Development of Panama Centerport”.

31 “The basic concept of Panama Centerport is to take advantage of the
unique concentration of transportation services cxeated by the Panama Canal {o
carry out container cargo transshipment operations. These operations offer the
possibility of reducing costs and increasing the efficiency of container transport
services by ereating a cénter for distribution and concentration of traffic in an avea
which, being necessary passage of many trade routes , implies neither detowrs nor
unproductive sailing time. Basically, transshipment operations would be carvied
out while ships await their transits, which would not constitute a waste of the
vessel's time, but instead an alternative that ivill make maximum use of its
capacily and operation costs.” (extracts from executive summary of the report)

32. ’I‘he abm.e oonoept of CPG is donved fiom the understanding that the
savings gencrated by the Panama Canal are based on the reduction in opération
costs of vessels and the shorter sailing time in compazison with other available
options. The concrete plan of the development scheme under the concept is to -
create a large scale transshipment center by connecting both ports of Balboa in the
Pacific side and Cristobal in the Atlantic side with high standavd railroad and
highway road system SO fhat the two ports o'ould fumetion jointly as one port.

33, Since the most nnportant requirement of CPC 15 quick and rehable
{r amb}upment between ships and trains or trucks, the proposed terminals located
near the ports should be fur nished with sophlstlcated inter-modal facilities to meet
the demand on the market of transshipment sexvices. The total maxinun ship
time of CPC is set within 12 hours with the minimum number of container
handling of 30 TEUs per hour and the maximum 2.6 hows of transport time
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between the terminals.

34. The prospective market for transshipment sexvices for worldwide
containerized cargo traffic include;

a) transshipment services between main and feeder hines
b) transshipment services between main lines
¢) collection and distribution services for domestic cargoes

35. Among the above, the largest demand of traffic is expected in
transshipment services between main lines.  The most important merit of CPC
for the shipping companies or consignors is more effective and economical
operalion of transshipment of cargoes in the worldwide maritime transpoit.  The
Panamanian cconomy could also enjoy a wider range of positive effects through
the dramatic increase of transshipment cargo if the project would be successfully
completed and operated as planned.

(2) Issues and Prospect of CPC _

36. When the report was once submitted to the Government of Panama in
1987, the Government had requested the consultants to elaborate the report
demand forecast and marketing policy of the project.  Since then, many
discussions have been made on the feasibility of the project aznong the agencies
and parties both in public and private sectors concerned.

37. While the basic idea of the project was considered reasonable enough and
acceptable, the scale of the project appeared too large in the amount of investment
including rehabilitation of relevant facilities. It is fair to say that the majority of
people concerned have a feeling that there are a lot of things to do before starting
the project. Consequently, CPC has been suspended and any authoxization by
the Government has not yet been given.  Several deficiencies and problems of
CPC are pointed out below: : o

. a) Both initial an_d total cost of the project ave far beyond the reasonable
range of investment by the interested partics. - The investment fox

improving the Panama Railroad accounts for a substantial paxt. --

b) There remain considerable uncertainty which does not always
guarantee the success of the project. : :
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¢} Adjustment of the interests among shipping companies may be
extremely diflicult.

d) In order to avoid possible investment risk, the shipping companies may
not be inteaested in joining the project at its initial stage. From the
shippmg companies’ point of view, it is apparently reasonable o join
the project at its later stage when the more profitable and less risky
business can be expected.

e) While highly reliable operation is prior requivement for the container
terminal and railroad system, they are considered neither reliable nor
efficient. Therefore, it may be quite hard for the Government to
manage and opérate such a sophisticated system to combine the
diffevent modes of tvansport inctuding railroad, road, and port.

38. On the basis of the above observation, it may be fair to say that CPC is
not really feasible, if the project should follow the oviginal scale and schedule.

4.3.2 Port Panama Concept (PPC)
(1) Outlines of PPC

39 In September 1995, Bechtel Enterprises, Inc. agiced to conduct a
feasibility study for the Government of Panama to determine if a privatized
integrated transshipment center, consisting of the ports of Cristobal and Balboa
and the trans-isthmus railroad, would be commercially feasible and provide
geater benefits to the country than developing separately the ports and raihoad.
The report was submitted to the Ministry of Commerce and Industyy of the
Republic of Panama in December 1995. '

40, The Port Panama project represents the comprehensive developinent,
rehabilitation, expansion, financing, and operations of the ports of Cristobal and
Balboa, and the connecting trans-isthmus railvoad. Participation in the
development, ownership, and operation of Port Panama will be open to all carvier,
but no single carrier or carier group will be allowed to dominate management
control. '

41, - Acoording to the report, rather than separating development of ports, a

combined development of Cristobal, Balboa, and the rail link would be more
beneficial to all participants. Infegrated facilities, management, and operations
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will create coonomics of scale that will allow Panama to offer superior
transshipiment services to the international connmunity at the lowest cost.

42. A “modular” approach will be taken to modernizing and expanding the
facilities at Port Panama. Modules will be developed to respond to capacity
commitnents and futwe demands.  The total container forecast for Port Panama
consists of Panama’s local and transshipment markets. The total volume in
container moves according to the forccast of the report exceeds 700,000 TEUs in
2000 and 1.4 million TEUs in 2010.

43, The total project investinent related to phased development is estimated
to exceed US$ 620 million, which includes US$ 567 million of direct capital costs.
Over US$ 210 miltion is expected to be invested in the initial phase of the project.

44, The approach to phased development in the short term will immediately
introduce efficiency improvement such as new port equipment, and result in two
gantry-sexviced container berths at each port. The long term plan will significantly
expand the capacities of the container facilities to meet the futwe growth of
transshipment and origin/destination container traflic.

45. - In the port of Balboa, existing facilities will be initially modified to
accommodate the operation of four gantiy cranes and to provide adequate
container yards to support container transshipment activities. ~ Later, the avea to
the north at Diablo will be developed by constructing modern container terminal.
Initial costs are estimated to be USS 94 million, with total investment anticipated
to be US$ 340 nullion. . '

46. In trans-isthmus rail link, immediate improvement will consist of
replacing ties and unstable ballast to provide a track with a safe operating speed
of 25 kilomelers per howr and allowing two {rains per day in cither direction, with
up to 50 TEUs per train.  Expected initial costs are US$ 7 million.  Ultimately
development would provide a moden double-stacked rail system with up to five
trains per day n either direction, 100 TEUs per train. ‘These improvement
would require a total investment of US$ 29 million.

47.  In the conclusion, the report says that the Port Panama project is

{echnically, commercially, and-financially feasible and will provide the most
competitive and efficient transshipment center m Latin America.
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44 Mini Land Bridge (MLB)
4.4.1 Concept of Mini Land Bridge

48, The name of Mim Land Bridge (MLB) was created for one of the mter-
modal container transport systems designed for more efficient and reliable
operation of container transport fiom the Far East to the east coast or the Gulf
arca of the United States via container terminals along the U.S. west coast.
While most traditional transport routes of seaboime cargo from the Far East to the
U.S. east coast are those passing the Panama Canal (All Water Service), MLB
provides a new route by utilizing the transcontinental raihoad network for such
container cargo from the Far East.  Under the new concept of MLB, therefore, the
containers should be transshipped to the container train at the intermodal
terminal in the ports along the U.S. west coast.

49. - Due to the strong cost consciousness of consignors and constant severe
competition belween shipping companies, the container transport system is
always requested to guarantee a regular, safe, reliable, speedy and coonomical
handling of cargo.  In this respect, MLB does not appear in a competitive position
against All Water Service because of its sophisticated ter-modal operation with
highly standardized transport equipment. The practical use of idling capacily of
railioad nefwork and intensive innovation of transshipment technology may,
however, allow MLB to be another possible channel of container flow across the
continent. : ' :

50. Another advantage of MLDB against All Water Sexvice via Panama Canal
is that the size of container ship is fiee from the limitation of the physieal capacily
for the Canal. Since the so-called Panamax type of container vessel has the
maximwm size through the Canal, larger container vessel called Post-Panamax
can serve cfficiently on MLB routes, '

4.4.2 Trend of Container Movement in North America

Bl. Table 4-4-1 and Figwe 4-4-1 display the regional development of North
American container port volumes., While total container thoughput increased by
74 pereent aver 1984 to 1994, the two Pacific and the Atlantic South regions have
gained share, but the Atlantic North and Gulf regions have lost share
substantially. ' -
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Table 4-4-1 North American Container ’I‘}u‘oughput by Port Ranges (1984-1994)

Unlt Thousand TEUs

- | Pacific | Pacific |AtlanticfAtlantic{ Culf “ Total
Year ~ | South North North South Coast fotal | (Index)
1984] 3,310.3} 1,703.7) 4,506.8] 1,259.9] 881, 3"11, 665.5 100%
1985] 3,677 1] 1,799.4] 4, 72L.5] 1, 41L.4]  880.2]12,519.6 107%
1986] 4, 203. 7] 2, 010. 1] 4,600.9] 1,642.5]  962. 7|12, 419.9 115%
1987] 4,632.8] 2,371.0¢ 4,128.7] 1, 718.2] 1, 060.6}f 14, 24t.3 122%

1988] 4, 824. 3| 2,518.4] 4,461. 1] 2,011 ] 1, 148.4|| i, 996. 3 129%
1989] 5, 131, 1] 2,733.8] 4,614.3] 2, 206.5) 1,056.916,012.6 138%
1990] 5,621, 3] 2,901.9] 4,630.9] 2,287.2| 1,0LL. 7)[16, 186.0 111%
1991] 5, 836. 6] 3,073.6] 1,513.7] 2, 122. 5] 1, 079. 2|16, 955. 6 L15%
1992} 6, 213.3{ 3, 190.7] 4,696.1] 2, 708.3} 1, 137.5||(7,915.9 (51%
1993] 6, 479. 1] 3, 251.9] 1,727.8] 2,872.1} 1, 147.6 5 155%
1991} 7, 32841 3,676.3] 5,081.2] 3,085.5! 1,192. 620, 311.0 17.1%

Source: Ocean Shipping Consultants Lid
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Figwe 4-4-1  North American Container Throughput by Port Ranges (1984-
1994)

52. Over the ten year period to 1994, the growth in throughput at Atlantic
North ports reached only 13 percent.  The relative decline of the Atlantic North
region reflects both lower economic growth and structural problems of MLB
operalions to/from ports on the west coast.

53. - Recent trend of MLB traffic shows a drastic increase in the volume of
containers. ‘The main reasons for this trend can be illustrated by the timely
innovation of intermodal transshipment technology and deregulation pohcv for the
railvoad operation and motor carrier business.
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54. - One of the most stinating technological developments was the Double-
Stack Train (DST) which was first introduced by American President Companies
(APC) in 1984 to the railroad lines of Chicago & North Western Transportation
Company and Union Pacific Railroad. In the beginning, APC started DST
operation between Los Angeles and Chicago with a weekly service using 20 DST
with its capacily of 200 FEU (40f container equivalent uni).  Since then, DST
service under MLB operation has been increased at a dramatic pace.

H5. Consequently, throughput at Pacific coast ports rose rapidly between
1984 through 1994 to nearly 11 million TEUs with increase of 118 percent.  The
growing national 1ole of ports on the Pacific coast also served to minimize the
effect of recession in Califormia during the early 1990's.

56. 'The farreaching changes in the relative development of contamner port
. Tanges aie dramaticélll_v reflected in the ncrease in DST capacily between the
Pacific seaboard and locations on the eastern side of the continent. The scope for
further expansion of intermodal trade is one of the most significant factors to
forecast development of North American container cargo volumes in the next few
years,

B7. In 1986, DST capacity on routes to/fiom the Pacific seaboard amounted to
0.68 muillion TEUs/year. By 1991, capacity had increased by 75 percent to 1.19
miltion TEUs and, in 1995, it reached 3.29 million TEUs, 381 p(;rcent lughel than
that in 1986,

58. Over 1986 to 1921, the highest growth was on capacily serving the north-
ecast, particularly to/from the Pacific Noxrth coast.  Over 1991 to 1995 brought a
new phase, with capacity serving the south-ecast and Gulf expanding most nlpldl),
with growth concentrated on routes toffrom the Pacific South ports.

443 Future Prospect of MLB Traihe

59. As long as trade from the Far East is shipped across the Pacifie, the role
of intermodal transport scems ceitain to continue to stvengthen. The dynamic
development of west coast container volwmes will therefore continue to be
reinforced by demand generated far from regional markets.  The individual ports
that will benefit most are those which are able to develop the largest and most
cflicient intermodal terminals, with on-dock or near-dock rail facilities becoming a
prise factor in port competitiveness. However, the introduction of larger vessels
of 6,000 TEU and more routed by Suez may onoe again boost the roles of Atlantio
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ports. With several services already operating toffiom the Far East via Suez
to/from the east coast ports are working hard to increase this “pendulun trafhic.

60. The following findings are pointed out by the leading shipping companies
concermed as the advantages of container transport from the Far East to the east
coast by MLB against all water service via the Panama Canal.

@ Under all water sorvice, all vessels are opevated at full load. The marginal
. portion of cargo is shifted automatically to MLB and other ways.

@ Net transport time required in all water service is at Jeast 7 days longer than
those of MLB.

© Since the difference of transport fare between all water service and MLB
became very small, all watcer service becomes less attractive.

61 While the above findings might suggest that the future prospect of MLB
operation is bright, there may be different views on the futwre of MI.B.  From the
short or medium term point of view, the advantages of container transport by
MLB may exist as pointed out above. It is, however, still uncertain from the long
term point of view whether MLB could maintain adequate transport capacity with
sufliciently reasonable cost to mmpete with the '1!1 water service through the
Canal, mamly because; :

@ The e‘uslmg railroad network avallable fm MLB has been fully utilized
almost to its maximwm capacity.

@ - In order to meet the futwre demand of transport across the U.S. coniinent,

substantial investment will be neéded in upgrading the total railroad network

: capacity including huge number of trains, inter-modal facilities, and storage
areas.

© In the case, the relevant port facilities should be improved acoordingly.
62. Considering the above observations and recent strong trend of the Canal
traffic with constant pomon of container traffic of 13%, it may be fair to say that

~ the movement of MLB may not greatly mfluence the futwe Canal traflic in long
term, '
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4.5 Current Situation of Competing Ports at Pacific Side of Central and South
America

- 4.5.1 Trend of Container Transportation in Central and South America
(1) Central America and Carvibbean

63. The 1984-1994 development of container volumes through Central
American and Caribbean parts is presented by main regions in Table 4-5-1 and
Figure 4-5-1.  ‘The total container throughput incveased by 117 percent from 1984
to 5,05 million TEUs in 1994,  Growth was steady until 1991, when there was a
13 percent downtwn.  This fall was concentrated in the Caribbean ports, and
was caused by the general economic downtwrn.  Since then, however, there has
been a strong and consecutive increase in traffic of port containes:,

G4. The Caribbean is the most significant area of container port demand
within these regions, accounting for 2.96 million TEUs in 1994.  Although this
throughput is an 85 percent increase over the 1984 level, it does represent a
decline in share fiom 69 percent in 1984 to 59 percent m 1994, as container
thioughput at the less developed container ports in Central America has grown
faster. : '

65, Stiong growth in throughput at ports on Central America’s Atlantic coast
has boosted in share of regional container vohunes from 28 percent (0.65 million
TEUs) in 1984 to 37 percent (1.88 miltion '1‘EUs) in 1994. Mexico, Costa Rica
and Panama are the principal markets. :

66.  The very low level of containerization on Central America’s Pacific coast
is reflected in much lower throughput totaling 0.21 million TEUSs in 1994, but an
mcrease of 166 percent over 1984 to 1994, Although the container revolulion has
only just appeared there, new investments seem certain to generate considerable
future growth in container traflic.
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Table 4-5-1 Caribbean/Central America Container Port Volumes by Main
: Regions (1984-1994)
Unit: Thousand TEUs

, Central | Central
Cari~ | Awerica | America Total
Year bbean lAtlantic) Paciflic]| Total (lndex)
1981 1,596.8) 647.7]  78.9|| 2,323. 4 100%
1985] 1,689.5]  653.0 67. 6}l 2,410, } 101%
1986] 1,835.6]  735.9 83. 61 2, 675. 1 1 15%
1987) 2,073.9]  833.9 78. 8] 3,006.6 129%
“1988] 2,095.0]  882.3 1. 3,061.7 132%
1989] 2,201.1] 982.1 99, 6 3,282.8 141%
1590 2, 310.9] 1,101, 3] 1147} 3,559.9 153%
1991] 1,753.4] 1,185.3] 145.5% 3,081.2 133%
1992 1,781.6] 1,161.0] 1762 3,421.8 117%
“1993] 2, 7528} 1,617.0]  191.5% 1,591.3 198%
199i] 2,961.0] 1,876.3]  209.9] 5,017.2 2179

Source: Ocean Shipping Consultants L
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Source:

Ocean Shipping Consultants Ltd

Figmre 4-5-1 Caribbean/Central America Container Port Volumes by Main
Reglons (198 4-199: 1)

{2) South America

67. Containerisation was slow to get off the ground in the South America,
and the development of container port volumes disappointed expectations during
1980s5.  This could be attrtbuted principally to a lack of mvestment, both in
container port facilities and in transport infrastructures, and to slow-moving
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cconomic - growth during much of the 1980%s. -In addition,’ the technical
fimitations of port’s container handling capabilities were getting worse by
dramatic inefliciencies in port operation, giving rise to very high handling costs
and canceling much of the cost advantages to be gained by contaimerization.

G8. ° Despite this slow start, container volumes at South American poits have
expanded significantly over the last decade.  Faster cconomic growth and the
slow, but progressive, privatization and deregulation of economic activity have
altered the overall prospects for the region. The development of container
throughput by scaboards and countries is set out in Table 4-5-2.  Over 1984-1994,
total throughput increased by 188 percent to 2,54 million TEUs.  Although traffic
remained static in 1990, as a result of worsening economic conditions, growth has
started again more recently, in line with the remarkable improvement in some of
the major regional economies.

69. Regional development is dommated by the larger countries, namely
Brazil, Argentina, and Chile, where there have been some major changes.  Chile
has experienced a ten year record of healthy GDP growth, trade surpluses, falling
inflation and increased overseas investiment.  In Argentina also, cconomic growth
was running high until 1995.  Privatization policies are being pwsued in both
countries, and in Argentina at least, have advanced far enough to attract new
capital investment.  Uruguay, Fcuador and Peru are also embarked on port
privatization.

70. The number and capacity of cellwlar container vessels arvanged for north-
south trades have mounted rapidly, and major regional owners h_’zivé begﬁn
investing in new cellular buildings. The increase in the world fleet of collular
vessels is also creating a larger pool of second-hand container ships for resale into
the South American trades.

7% The overall market is weighted toward the Atlantic scaboard, which

accounted for around GO percent of regional thioughput in 1994. However, the
Atlantic and Pacific seaboards have presented similay growth patteins.
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Table 4-5-2 South America Container Port Volumes by Nation and Seaboard

(1984-1994)
' Unit: Thousand TEUs
Pacific Atlantic

k. [Colom Ecua- - Argen{ Uru-

Year[{Chile] bia | Peru | dor | Total fBrazil] tina { guay | Total j| Total
1984" 134. 8] 39.21 43.8] 46.4] 264. 2 475.9] 120.0] 20.7| 616. 6| 880, 8
19851 102. 4] 37.0] 50.6] 53.4] 243.4}| 563.4] 121.3] 23.4| 708. §j| 951.5
1986]| 116.2] - 42.0] 58.7] 57.7] 272.6|| 588. 7| 139.3¢ 35.0] 763.0[li035. 6
19837 144.0F 47.7| 62. 4 ©63.9] 38, 0)f 666. 1] 188.61 40.0] 891, ¥|i212.7
1988]| 160.0] 39.3] 59.5F 58.7] 7.6l 781. 2] 191.8] 45 4{1021. 4}t 338.9
1985]] 210.7] 44.8] 50.0] 841.4] 389.9) 713.9] 218.3] 50.6]1012, 8}[1 102, 7
1990]] 229.6] 5H%. 1] 65.6] 100.9] 455.2)| 728. 7| 201.0} 51.4] 981, Hlid136.1
199%] 256. 1] 70.5] 98.3] 119.7] 6544.6l| 740.2] 251. 7] 55.5]10530. 4}11595. 0
1992} 380. 7] 98.5] 146.4) 128.8] 751, 4} 848. 4] 350. 0f 5. 6]1274. 0))2028. 1
1993} 500. 0] 120.7] 138. 0 136.9]| 895. 6} 910.7] 498.0] 88.9]1497. §2393. 2
19948 555. 6] 145. ] 150, 0] 157. 0]1007. 6} 969. 2| 450. 0} 110. 0115629, 212536 8

Source: Ocean Shipping Consultants Lid '

1, 200 = e e e
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- Source: Ou,:m Shipping Consultants Ltd

- Fi 1g1u'e 4 5-2 South Amerlca Pacific Contamel Port Volumes by Nation

4.5.2 Competmg Ports at Pacific Coast of Centr: al and South Amerlca

72,

'I‘heve are: 13 major poris along the Pamﬁc (.‘Oabt ‘of the Central and South
America. (b ports in Central America Pacific and 8 ports in South America Pacific)
The major ports are being compared tOgethel as competmg poﬂs agamst the port
of Batboa in the following sections. e - -
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(1) Pacific Coast Ports in Central America

73. Table 4-5-3 presents the development of container throughput at the
Pacific ports in the Central America. Main trend has been the huge expansion of
demand at Mexican ports. The degree of containerization is more limited than on
the Atlantic coast, but there is huge potential for development to match the
expected growth of the Mexican economy.

Table 4-5-3 Central American Pacific Container Throughput by Ports 1984-94 j
Unit: Thousand TEUs

El
Mexico ) Salvador Panama
Lazaro Salina _ _
Year{| Cardenas |Manzanillo] Cruz Acajutla Balboa Total
1981 NA N/A 14.2 1.0 33.7 78.9
1985 N/A NA 15. O to.sl 11. 8ji 67. 6
1986 N/A N/A 22.7 i1, ? - 4.7 76. 6
1987 9.8 NA 27.6 13.1 18.3 03. 4
1988 22.7 N/A 18.0 13.7 10.0 61. 4
1989 28. 3 NA 11, 8 12, 4 ) 1# T $89.6
1990 26. 2 32.8 13.1 13.1 10.7 96. 2
1991“ 39, 7 11,9 6.7 12.3 12.5 122.6
1992 11,7 50. 4 12,1 14.8 16. €t 138.9
1993 59.6 50.9 23, 8' 19. 2 20.8 174. 3
1991 79. 0 63. 8 10, 6] 21.5 1.8 222.7
Source: Ocean Shipping Consul tants Litd :
4. Twa ports, Lazaro Cardenas and Manzanillo, now have been working

haxd for container terminals and throughput has mcreased rapidly at both.  Both
have benefited from considerable investment including the installation of gantvy
cranes and stacking eranes, which is likely to boost volumes still finther.

75. Lazaro Cardenas, Mexico's largest west coast port, came out as a
significant container port in the Jate 1980's when its container terminal was built.
Volumes increased from negligible levels to 0.08 million TEUs in 1994, with
significant further expansion expected.

6. At the Mexican port of Manzanillo, container throughput has grown to
0.06 million TEUs in 1994. In 1995, the port gained a private operator, a
partnership of the Seattle-based Stevedoring Services of America and the Méxican
shipping company, Transportacion Maritima Mexicana, - TMM has ambitions to
make Manzanillo a regional hub for container traffic.  Tariffs at the port have
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been raised substantially.

71. - The third container handling facibity on Mexico's Pacific seaboard is
“Satina Cruz, which was not included in the initial privatization program and has
seen decrease of volumes by 55 percent in 1994 to 0.61 mitlion TEU, after almost

doubling in 1993. Lack of development in favor of the two main ports could cause
traflic to decline fnther.

78. -Very limited contamer throughput levels are recorded for El Salvador,
with containers handled by the conventional facilities at Acajuntia.

(2) Pacific Coast Ports in South Amexica

79. This region includes ports in Chile, Peru, Ecuador, and Colombia.  As
detailed in Table 4-5-4, regional container throughput increased by 261 percent
over 1984-1994 to 0.95 nullion TEUs.  Most of the growth has cocurred in the

1990's: 9 percent gmwth over 1984-1990 compares with 21 pement gm\\th over
1990-94.

- Table 4-5-4  South American Pacific Container Throughput by Ports 1984-94
7 B Enit: Thousand TEUs

e - - 7 jColombi '
Chile a Peru |(Ecuado

Val- San o Anm*l Buena— J Guaya-

Year [iparaisolAntoniof [quique Arica |fagastufventurs Callaojl quil || Tatal
1981 89.2 23.0 8.3 4.1 8.2 39.2 13. 8 6. 0)| 2642
1985 61. 4 11.5 3.2 817 - 10.2 37.0 20.6) - 53. 4| 213.-
1986 71.7 3.6 11.3 9.3 12.3 42. 0 a6. 7 a7.7|| 272.6
1987 97.0 9.8 19.9 7.5 9.8 11, 7[ 62. - 63. 9| 318.0
1988 1013 12. 6 16. 6 12.9 13. 6 39, 09-5 317.0
1939 131.9 13.7] - 19.4 19.9] - 1234 - 14 0 379. 1
1990k 149.8 20,21  22.9 13.8 t0.9 59, 139. 3
1994 115.1 23. 8 26. 5 15.0 6.9 70. 501. 6
19921 229.9 13.9 45.9] ~ 35.9 9.3 98. 720.6
1993 250.2 895.6 61. 1 40, 1 19. 0| 120. . 851.9
19l 210.5] 136.9] 7400 A1L.6]  21.9 145, 50. Off 14130 951.6

% Ijgurcs of Buenaventura and Callae in J991 are exumdtod
Source: Ocean blnppinb anultants Ltd

80. The Chilean market is by far the largest, contribuling 54 percent of
regional throughput to 0.62 million TEUs in 1994. Stiong growth totaling 63
percent over 1984-1991 has become spectacular, with a near doubling of volumes
over 1991-1993 followed by a finther 10 percent rise of the previous year in 1994,
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81. Compared to its high number of ports, Chile has a relatively small
population (13 million) and consumption, and its remoteness makes it unsuitable
as a major hub for transshipment pwposes. However, Chilean ports have the
potential to serve markets in Avgentina, Brazil, Peru, Bolivia and Paxaguay, not
just their own hinterland if the necessary inland transport infrastiuctures could
be established. Shipping companies fiom those countries have claimed they
would use ports such as Valparaise and San Antonio if good yoad/ail links were
established.  The Chilean govermment plans to invest $10 billion in
mfrastructure projects and is encowraging Chilean companies to invest in other
Latin American companies to support more economic integration. These
countries constitute Chile’s main trading pariners, and trade bariers within the
conlinent are steadily being reduced through agreement such as NAFTA and
Mercosur (the customs and economic zone set up in January 1935 by Braxl,
Argentina, Uruguay and Paraguay). Chile is expected to join NAFTA and is
considering membership of Mercosur also.

82. In the absence of an important trade, the level of demand for
confainerized shipping is relatively small.  Therefore, calling vessels tend to be
small and self-sustaining with regard to loading and discharging. The port
authorities claim that container handling equipment has been kept down
intentionally to a level consistent with the relatively low number of moves per port
call.  Until 1995, Valparaiso was the only port with a container ganhry crane.

83. Nevertheless, there has been a significant improvement in calgol
handling procedures. Private stevedormg eompames have been in operation
since the early 1980's and the resultant competition has reduced p(ut o0sts and
raised productmty (hamatlca]ly '

84. At Valparaiso port contamel throughput chmbed stead:ly ﬁ'om 009_
million TEUs to 0.25 million TEUs over 1984-1993, an increase of 180 percent.
In 1994, there was a 3.9 percent drop in contamel volumes, Valparaiso has lost

tr: aﬂic to San Antomo '

85. At San Antonio, container traflic étjéW by 36 percent over 1984-92, then
took off with a near threefold expansion in 1993 and a further 43 peroent increase
in 1994,

86. The next rank of contaier ports, including Iquique, Arica and

Antofagasta, arve all located in northern Chile and are used by landlocked Bolivia
as well as Chile. Iquique is the most significant-because of its fice trade zone.
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Container tlm)ughput is stilt faul‘s’ low ranging down from 007 ml]hon TEUs qt
Iquigue to 0.02 million TE Usat Anto['flgasta in 1994. '

81. In the (/olomlnan Pacnﬁc port of Buenaventwra, there has been a more
than threefold ncrease in container vohunes over 1984- 1993. Privatized along
with the other Colombian poxts in 1993, Buenaventura’s conlmnel throughput
reached 0.12 million TEUs in that year.

88. In Peru, there have been considerable advances in port operation since
the abandonment of state monopoly in 1990, and port costs have been more than
veduced by half. The staguation of container volumes in the 1980's was followed
by an estimated 129 pexcent increase at the main port of Callao over 1990-1994 to
0.15 million TEUs, managed without a container gantyy crane.

89. The Ecuadorian government also has a privatization program for its ports.
Services at Guayaquil, the only significant containér port, were the first state
enterprises to be offered {o the private sector in 1994. Cuayaquil has one ship-to-
shore gantry crane.  Container thaoughput at the port has risen steadily over the
past decade to 0.14 million TEUSs in 1994, over thiee times the levelin 1984,

(3) Port Facilities in Competing Ports

90. ~ Table 4-5-5 illustrates major facilitics of the competing ports.  The
ternyinal areas in this table are mostly small within 10 ha. except for the ports of
Guayaquil, Arica, and Acajuntla. The maximum water dcpth of berths is around
9.12 meters which makes it possible to acoept medium ocontainer vessels. ‘The
total length of berths varies widely from nearly 250 meters to 1200 meters.
While an arca for container storage is prepared at most of the ports, their scale is
mlaﬁvely small amou_lingr to the number of c{)ntainem being handled. Container
gantry craj_lés are equipped at only few ports of Lazaro Cardenas, Salina Cruz,
Guayaqujl, and Valparajso.

91. Smoe the competing ports are » all considened leading 1)0115 in the region,
most of them have direct-call liner service to secwre stable import and export
- channels for nat ional sound economy and every (hy life of the citizens.

92. - Por blmkei'ing service, only two ports of Lazam Cardenas and Balboa can
provide all kinds of marine fuel.  For ship repair service, there is only the potrt of
Balboa whlch can provide ship repair service in large d:y dock of Panamax ves::els
Most of them do not have any dry dock
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4.6 World Trend of Marketing Strategy

93. As ideal goal, the marketing strategy of the port of Singapore will be
mentioned briefly in this section.

46.1 General

94, In 1994, Singapore maintained its position as the world’s bustest port in
terms of the shipping tonnage of ship arvivals.  The number of ship arrivals went
up by 9% to 101,107 with a shipping tonnage of 678.6 million gross tons, also up
hy 9% fiom 1993. 'Total seaborne cargo throughput handled in Singapore
registered a 6% growth to 290.1 million tons, including 124.1 million tons of
mineral oil-in-bulk handled at the oil texnmnal.

95. Poxt of Singapore Authority’s terminals and Jurong Port handled 162.6
million tons, a 10% mcrease over 1993.  Of this, general cargo recorded a 10%
increase to reach 156.7 million tons.  This was contributed mainly by a 12%
increase i containerized cargo to 142.2 million tons, which mere than offset the
marginal fall of 2% in non-containerized cargo to 14.6 million tons.  Bulk cargo
grew by 6% to reach 5.9 million tons.

96. . Looking for container operations, the Port of Singapore handled a total of
10.4 million TEUs in 1994, the first time it ever achicved a double-digit mark.
The increase was a significant 15% over 9.05 million TEUs handled i 1993,
This enabled Singapore to strengthen its position as the world's top container port,
after Hong Kong.

462 New Container Terminal

7. A new container terminal at Pasir Panjang will be developed in fowr faces
spanning 30 years to meet Singapore’s demand for container handling facilities
well into the 21st century. It will have 50 containier berths totaling 17 kilometers,
designed for concentrated automatic operations to optimize Singapore’s Jimited
~ supply of land and labor.  99% of the terminal will be built on reclaimed land.

08. Reclamation, decking, and soil improvement works for Phase 1 of the
project are progiessing on schedule.  This phase will have 8 container berths,
constructed and equipped at a total cost of over $2 billion. The first five berths
are expected to be operated in 1998. -
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99. Phase 11 of the project will be built and- equipped at a cost of
approximately $56 billion. It will have 18 berths when completed in 2009.
Reclamation works will commence in 1995, A five-story distribution center with
over 138,000 square meters of stovage space will be constructed.

100.  ‘This new megaport will operate with the latest automated container
handling equipment to improve terminal productivity and to overcome the
manpower constraints. '

46.3 Bunkenng Services

101.  Singapore has been the world’s top bunkering port since 1988. This
position was maintained in 1994 with 17.6 million tons of bunkers lifted by vessels
m Singapore.

102.  To fwrther enswe refiability and efficiency of bunker tankers in Singapore,
the Standard for Bunker Tankers was bmplemented in January of 1994.  This
standard specifies the opeiahonal mqmmments for tankerb opmatmg 1)
Singapore. '

103.  The Singapore Bunkeiing Procedure, specified as the Singapore Standard
Code of Practice for Bunkering by barges and tankers in October 1993, has served
the bunkering industry v.ell in upgrading the level of bunkering services in the
port.

46.4 Narme Services

104, A total of 101,107 vessels called at Singapore in 1994, representing a 9%
merease over 1993's figwe.,  Shipping fonnage also rose by 9% to 678.6 million
gross tons with the amival of more tankers and contamel vessels.

105.  Although the number of piloted vessel movements went up 5% from
93,513 to 98,286, the port authorily maintained its high level of service. ~ About
96% of the piloted jobs were serviced within half an hotrin 1994, This was made
possible with a better arrangement of pilots, lamlchee,, and iugs thmugh
mmputeruatlon : =

106. In 1994, the port authority’s ten ferries transported a total of 1.4 million

passengers to Sentosa, Kusu, St, John's Istands, © There are plans to privatize the
ferry services to these islands.  Even after privatization, the port authority will
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ensure that the service level provided by the now operator is satisfactory.

107. - The port authority- operates a fleet of 21 tugs, of which 12 ave the
aithority-owned and 9 chartered, to provide 24-howr assistance in berthing and
unberthing vessels at the wharves, oil installation, and shipyards. A total of
88,580 tug jobs were performed in 1994, an increase of 4% from 1993.  To meet
the increasing demand for tug services, there are plans in 1995 to puichase three
additional tugs. The port authorily also has 6 waterboats and b garbage-
collection craft to service vessels in the anchorages.

108.  24-hour gas-free inspection services, including the testing of toxic vapors
and the inspection of hot works, were provided to tankers. A total of 4,999 gas-
firee inspections were made in 1994, a 21% increase from 1993. '

109.  The Inspectorate of Dangerous Goods continued to undertake all services
relating to dangerous goods for classification, handling and storage. In 1994, a
total of 311,955 containers inchuding dangerous goods were handled, 12% more
than in 1993.

110.  Since Februaly 1994, the port authority has been using the Differential
Global Positioning System for hydrographic sutveys and for positioning of buoys.
This system gives more accwrate readings and measuwements.

4.6.5 Security Services

111.  The poxt authority has its own Police Force comprising 374 policemen
and securily guards to enforce secwily in the pot. All loaded vechicles are
checked at the gate to enswre that they have the proper docwnents and carry the
correct cargo.

112.  The One-Stop Document Center conveniently allows port users to apply
for port clearance certificates, licenses, passes, and permits, all under one roof and
in one location.  In 1994, some 27,000 passes were issued to port users. A video-
imaging ID cavd system will be purchased in 1995 to combine the process of photo-
taking, laminating, encoding, and decorating for the port authonity pass.

113.  ‘The port authority has its own Fire Service with 7 fire engines.  Its 120

five-fighting persomne} respond to fire calls and oil spill incidents, and provide
regular fire prevention inspections in the port areas.
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466 Warehousing & Distribution

114.  To complete port operations, the port authority operates a number of
distiibution centers in the pot.  ‘The total warehouse space managed by the
aunthoiity is 14% of the total stock in Singapore, by that means making the
authority the la gest warchouse operator.

115.  Alexandra Distvipark comprises 5 ten-story buildings yielding 211,600
square meters of storage space. It houses about 300 companies engaged in
warchousing, manufacturing and distribution activities.

116.  Pasir Panjang Distripark, comprising 8 single-story warchouses and a
three-story distnibution center, provides about 195900 square meters of
warchousing space.  About 170 trading and transportation companies are housed
in this distripark. '

4.6.7 Cruise Center

117.  The $50 million Singapore Cruise Center comprises an international
passenger teyminal with 3 bexths, a reglonal ferry terminal, and a domebtlc feny
terminal. . !

118. Dwring 1994, 49 international cruise liners made 986 calls at Singapaore
with a total of 703,400 passengers. This was four-fold increase from 1993’s figure
of 164,600 passengers. 'The regional feriy tenminal reached a growth of 23% with
2.8 nmiillion passengers. Domestic harbor aruises, however, dechined by 11% to
326,300 passengers. :
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V NATURAL AND ENVIRONMENTAL CONDITIONS AROUND THE
PORT OF BALBOA

5.1 Meteorological Conditions
6.1.1 General Information

1. Two weather systems define the climate of Panama. One is the semi-
permanent anticyclone of the Atlantic which produces east winds in the lower
layers of the atmosphere. The other is the Intertropical Convergence Zone
(I'TCZ}, a kind of meteorological interference associated with the anticyclone of
the Fastern Pacific. The ITCZ moves following the displacement of the sun
throughout the year. Consequently, the seasonal migration of the masses of
tropical air from the Pacific and those of sub-tvopical air from the Atlantic, in
combination with the local physical geography of mountains, establishes the
weather of each area.

2. In the Pacific Slope, there is an extent and unique rainy season, which
begins at the end of April or at the beginning of May, and extends to mid or
end of November. This period is characterized by the maximum coincident
precipitation with the passage of the ITCZ to the Noxth (June), and to the
South (October). Between December and the end of March, the dry season is
established in this region with almost total absence of rain. Eventually during
this peried rainstorms occur with abundant rain caused by the incwrsion of
intense cold fronts, which arrive at this latitude, and are forced by strong
advances of huge masses of polar awr coming from the arctic regions. Annual
temperatures and precipitation all over Panama ave shown in Figure 5-1-1.
and Figwre 5-1-2 respectively.

5.1.2 Weather at Port of Balboa

3. The weather around the Port of Balboa is accompanied with two
seasons consisting of the rainy season from May to November and the diy
season from December to April. The annual rainfall 1s about 1,700 mm,
annual average temperatwee is 27C, and the annual relative humidity is
83.3%. During the dry season, according to information of the meteorological
division of the Panama Canal Commission, the prevailing winds are mostly
from the northwest (58%) with an average speed of 8.0 miles per hour (MPH)
and the next prevailing one is from the north (36%) with an average speed of
11.0 MPH.
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Dwring the rainy season, the prevailing winds continue mostly from the
northwest (50%) with an average speed of 6.0 MPH and the next prevailing
one.is again from the north (156%) with an ﬁi’el‘age speed of 5.0 MPH. The
winds from the south and the southeast arve 12% with an average speed of 7.0
MPH and 5.5% with an average speed of 5.0 MPH respectively. The annual,
seasonal and monthly wind roses at Balboa are shown in Figure 5-1-3.

5.2 Qceanographic Conditions
521 TMides

4. The tides are very different between the hoth coasts of Panama. At the
Pacific Coast, the tides are semi-diurnal, varying much (approximately 5 m)
and well predicted. At the Caxibbean, they are diurnal, varying less
(approximately 1 m), irregular and largely influenced by meteorclogical
conditions.

5. The Port of Balboa is affected by the tide of the sea with an average
tidal range of 3.84 m. The average maximum tidat change reaches to 5.85 .

The hlghest and lowest tides ever recorded from 1909 to 1991 at the Port of
Balboa are 5.918 m (19. 417 fecet) and -1.123 m (-3.683 fect) with respect to the
Mean Low Water Springs (MLWVS) respectively.

Main tides with respect to MLWS are as follows:-

Tides {(meters) {feet)

- Highest Water +5.918 +19.417

- Mean Monthly Highest ngh Water + 5.345H +17.537
-Mean High Water +4.462 + 14.639
- Lowest High Water +2.998 +9.837
- Mean Sea Level +2.629 + 8.625
- Highest Low Water +1.995 + 6.547
- Mean Low Water +0.626 + 2.005
- Mean Low Water Spring : +-0 +-0
- Mean Monthly Lowest Low Water - 0.466 - 1.627
- Lowest Water - S -1.123 .. -3.683

AU the means ave 19 year means from 1973 to 1991. The exlremes are 83
year extremes from 1909 to 1991) o
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6. Fignue 5-2-1 shows the tide comparison between the Port of Balboa
and the Port of Cristobal. The tide of the Port of Balboa varies about 5.8 m
(between Mean Monthly Lowest Low Water and Mean Highest High Water),
which is more than 10 times of that of Cristobal (about 0.5 m). The quays of
the Port of Balboa, therefore, requires to be deeper by about 6.6 m than those
of Cristobal when they arve designed to accommodate & same size vessel.
Container cranes to be installed at the Port of Balboa are also required to
cover a larger vertical range.

5.‘2.2 Cwrents

1. The marine currents at the Pacific have a prevailing course to the east,
while at the Caribbean the cur rents have a prevailing course to the west. The
relatively large tidal changes on the Pacific coast pmvake several currents
affecting the Port of Balboa.

~ 8. According to “The Panama Canal Pilot” by Captain George A.
Markham, there ave tidal currents crossing the entrance channel setting to the
- west with an averagé velocity of a slightly over 0.3 knots. However, during the
‘peak of the rainy season, in November, the current sets more southerly, and
‘this is accentuated when the tide is flooding. The maxinmun velocity can be
expected when the tide is ebbing. 'The curients are stronger dwing the dry
season than they are in the rainy season.

9. The currents observed at the Balboa Harbor are generally described

as follows:

a) The evacuated water mass drained from the Miraflores locks
and from the Cardenas River provokes the currents around
the Balboa Harbor.

b) - The flood of the Curundu River accompanied by that of the

Maria Salas River is able to provoke certain cwirents around
Pier No. 18. However, any tidal changes do not practically
provoke troublesome currents to Piers No. 16, 17 and 18.

c) At Pier No. 6, which is more exposed to the tidal currents, the
ships are suffering from troublesome situations; they are
pushed toward the pier during ebb tides and pulled away from
the pier during rising tides.

- 163--



HYW - +0684m
MHHW +0.525m
NHW  40413m
MLW  +006%m
MIWS  +£0.000m
MILW - .0030m

LW 0277m

BALBOA CRISTOBAL
HW  +5918m
MHHW  45.345m
NHW _ +1462m
LW +29%m -
P & .
, 5 B
MSL - +2629m S g
g MSL +0.225m
: . PLD .
HIAY +1.995m
MLW  10626m P.L.D. = PANAMA CANAL PRECISE LEVEL DATUM
MEANS ARE FROM 1973 TO 1991.
MLWS 40,000 SOURCE : PANAMA CANAL ENGINEERING DIVISION
MILW  -0466m
LW =~ -1L¥23m
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10. It should be noted that berthing of a vessel coming fiom the
Caribbean side of the canal to Pier No. 7 during the ebb tide requives very
careful ship maneuver because the stopping and twrning must be done in the
current coming from the stern without a turning basm.

5.2.3 Sedimeantation

11 APN has periodicallf conducted the bathymetric survey at the Balboa
Harbor and observed around 24 em annual sedimentation. This sedimentation
is caused by the following:

a) ‘Sediments evacua_tcd together with the water mass drained
from the Miraflores Locks

b) Sediments evacuated from the Carxdenas River, the Curundu
River, the Maria Salas River and othel 11\’81b debauching to
the Canal -

; c) Sediments generated by the maintenance dredging and moved

by the tidal currents, particularly from the entrance channel
of the canal

) Sediments from the sea coast.

2. Among the abme sedlment% [1‘0111 the vauous or lgms those flom the
(,m undu River are llkel}, to be serious for the Port of Balboa since it
debauches dnectly to the B’alboa Harbor and ulbanuatmn is pmceedmg in its
catch me nt area.

13. APN periodically conducted a bathymetric survey of the port basin.
According to the survey results conducted in February 1995, the port basin
was genoxallv mamtamed decp for a full-loaded panamax ship (-12.95 m

MLWS). From the comparison between the bathymetry of 1995 and that of
1996, the scabed is observed to rise 30 to GO cm.
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53 Sea Water Quality

14. Scasonal changes in the oceanography and water quality were
observed by Commission for the study of the Alternatives to the Panama
Canal to be as follows:

- The condition of the water mass in the Bay of Panama dwing the rainy season
indicates an uniform distribution of the properties in the water ocolumn. This
includes the absence of thermal stratification and the presence of a mixed layer
with refatively warm water from the swrface to the bottom. This mixed layer has a
relatively low salinity, low concentration of nutiients, and chlorophyll “a”. All of
these parameters were wuniformly distributed in the water column. The
concentration of dissolved oxygen in bottom layers was generally near 5 ppmn.

- This study identifies and describes the development of the seasonal upwelling
in the Gulf of Panama, during the diy season of 1993. This phenomenon was
followed by a significant decrease in the water temperature and a pronounced
increase of the salinity in the entive water column. Simultanecusly with these
changes, thewe is significant increase in the concentyation of total phosphorus
{twice as much as found during the rainy season) and the concentration of
nitrates (about three times more than observed during the rainy season). This
same pattern was observed with chlorophyll “a” '

- In contrast to these changes, the concentration of dissolved oxygen decreased
below thermocline. At the end of thé dry scason, the annual cycle started again.

- The study of the water quality showed stight level of pollution.

- From analysis of samples collected in the area, no vclatlle organic were found.
The BOD concentrations were low and in general, the counts of total and fecal
coliforms ave below what the water quality standards indicate for mcmatmnal
waters. This inventory has indicated that the marine area near the Fort Amador
Causeway, an important recreational area, has a fairly good water quality.

15, APN performed water qimh'ty survey in the Port of Balboa and its vicinity
on the 16th and 17th of November in 1992. DO, pH, salinity, conductivity and
fexllpel‘atlu'e were measwwed using an instant measuring equipment. The swrvey
area and stations are shown in Figure 5-3-1. Part of the results avound the Port of
Balboa are shown in Table 5-3-1. The area has a good water quahty excepl for
Station 32, the inner part of Balboa Port.
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Figwre 5-3-1 vaey Area and Statlons around Balboa Port by APN in 1992,

5.4 Tepographic Conditions

16. The Pmt of Balboa i 13 located on the cast bank of the Panama Canal
about 9 ki from the canal entrance, at the west of the Panama Clt} Sosa Hill
mnnedjately stands at the south of the port. On the east of the port, a flat
plane of Albrook airstrip, an international an’pmt until Tokmen An'pmt was
open, lies expanding northeastwards to Curundu. On the noith, lies a swampy
area, partly occupied by small workshop operators and partly reclaimed by
other concessionaires. Over this swampy area, a residential area of Diablo
exists further extending to the north. See Figure 5-4-1.
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‘Table 5-3-1 Water Quality Swvey by APN in 1992.

‘Station Depth pH DO Station Dr,pth pH DO

17 Im . 80 b4 23 Im 81 5.3

7 8m 80 51 ' 8 8.1 6.1

18 Im 80 54 24 m - 80 57

8m 81 61 8m 81 50

19 Im 80 b2 29 1Im 8.0 b4

8m 81 40 : 8m 8.1 43

20 1m 80 b6 30 im 81 5.9

8m 81 A48 _ 8m 81 48

21 Im 80 b3 31 im 78 51

Sm 81 49 | - 8m - 81 &1

22 Im 80 556 32 Im 78 41

' 8m 81 53 8m 77 36
Source: APN '

17.  Before the canal was constructed, the site of the Port of Balboa was a

swampy marsh predominated by tides. The Albrock airstrip was made by
reclaiming the marsh between the Curundu River and Mavea Salas River by -
use of dredged materials from the canal. Between the port avea and the
aivstrip at present, several sport grounds and railway facilities exist on the
reclaited areca. '

18. On the south, Sosa Hill stands behind Dry-Dock No. 1. On the hill top,
telecommunication facilities are installed and operated by PCC. On the south and
wost feet of the Sosa Hill, there are tank yards for bunkering which is operated by
private companies. On the noith of the port, the swampy area extends from Pier
No. 19 on the canal bank. The area covering this swamp} area and the adjommg

residential area is the most pmspechve site for the short term d(,\ Llopment of the
Port of Balboa. Sce Flgum 5 4- 2 P ST
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Figure 5-4-2 Topography in the Vicinity of Port of Balboa
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19. - A swampy flat low land of Farfan, the area as the most prospective
site for the long-term development, is located at the opposite side of Amador
across the Panama Canal. The access to Farfan fromi Panama city at present
is the Bridge of America crossing the canal. At Farfan, the low land extends
about 3 ki from north to south and about 1.2 kin in average from east to west
and it is swrrounded by hills in all the directions but the east, where the low
laud opens to the canal. See Figure 5-4-1. : -

20. The flat low land of Farfan was originally a tidal swamp with the
Farfan River flowing into the Rio Grande River, along which the canal was
excavated. The Farfan swamp was reclaimed with excavated materials from
the canal ah_d has been used for a dispoéal area for the maintenance dredging.
The reclaimed soils ave silty clay with granular materials, very firm. A part of
the Farfan swamp is being used as a radio transmission station by US
military. The Howard Air Base is located on the west of this tow land. See
Figwre 5-4-1. ' ' o

55 Bathymetﬁc Conditions

21. Before the canal was excavated, a rviver, called Rio Grande, was
running almost along the canal alignment. Rio Curundu, Rio Maria Salas and
other rivers used to run into Rio Curundu. As the seashore was shallow, an
ocean going steam ship could dock only at a small islet offshore, called Isla
Naos (Ship Island}, which is connected to the main land now with the Amador
causeway. Only small boats could dock a jetty of Panama City, now called
“The Ol Jetty” at Punt Mala. As implied from this history, the entrance
channel and port basin of the Port of Balboa ave likely to become shallow
without maintenance dredging.

22, According to the survey maps of both PCC and APN, the sea bed in
fiont of all the piers is sloped and shallower than the sea bed of the port basin.
This is due to the shape of old ships; cross section of a ship hult used to be
rather roumd before. As the ship hull shape is rather rectangular now, this
shallow sloped- seabed in front of the piers prevents a full-loaded panamax size
ship fiom docking to any pier of Port of Balboa.

23, At present, the main part of the port basin is maintained 12.95 m
below MLWS while it is -12.20 m , -11.42 m, -12.20 m and -11.59 m in front of
Pier No. 6, No. 7, No. 14, No. 17 and No. 19 respectively. On the west bank of
the canal, the sca bed is maintained 12.19 m (40 ft), 10.67 m (35 ft) and 8.63 m
(28 1t} for Picr No. 1, No. 2 and No. 3 respectively.
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24. During very low tides, the seabed appears in front of the Farfan beach,
where a long-term port development is envisaged. The dry seabed at the very
low tide extends almost to the channel of the canal and is mainly composed of
disposals of excavated materials. There ave in-situ rock exposed to the seabed
at least at two locations near Farfan Beach.

5.6 Geotechnical Conditions
5.6.1 Geographic Information

25. The Port of Balboa is Jocated at a geologically unique site. The
surrounding area is composed of the “La Boca Formation” which was produced
in early Miocene and composed mainly of sedimentary rock, like mudstone,
siltstone, sandstone, tuff and limestone. In Miocene elé intrusions of dacite
and dacite porphyry formed the rock along the duy- dock area of the Port of
Balboa. {The same intrusion for med the rock of Ancon Hill) In the middle or
late Miocene, intrusions of basalt formed the rock of Sosa Hill, which is nght
behind Pier No. 6 and Pier No. 7. Therefore, to some extent, the foundations of
Piers No. 6 and No. 7 are rested on the basalt vock. Meanwhile, the
foundations of Piers No. 14 to No. 18 are vested on “La Boca Formation” i.e. on
the sedimentary rock mainly composed of shale. See Figure 5-6-1.

26. Farfan, the prospective site for the long-term development of the Port
of Balboa, is composed mainly of La Boca Formation. However, a tiny hill on
the beach of Farfan is formed of basalt rock like Sosa Hill. In addition, duwing
very low tides, in-situ rock appears offshore the Farfan Beach whlch seems
continuous with the rock of Farfan Hill. '

56.2 Geotcchmcal Information of the Poxt of Balboa

21. The note in the genelal 111f01mat10n shown on the drawing prepared
for “Study and Design of Rehabilitation of Piers of Port of Balboa” describes
that the stratification of the surface and sub-soils is genma]ly characterized as
follows:- ' : : o

a) The surface soil is the formation of the sediments of the marsh

- origin in Holocene era, consisting of mud, cla} and mgamc
.-substances. -
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Legend: _

Tk La Boca Formation, early Miocene. Mudstone, silistone,
sandstone, tnff and lime slone. .

Tp: Panama Formation, early to lale Oligocene. Conglomerate,
principally basallic and graywacke sandstone.

Th: Intrusive and exitusive basalt, middle and late Miocene.,

Td: Intrusive dacite and dacile potphyry, Miocene.

Source: Geological Map of Panama Canal and Vicinity (compiled
" by R.H. and JIL Stewart with collaboration with WP,
Woodring)

Figure 5-6-1 Geological Map in the vicinity of Port of Balboa
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b) Below the swrface, normally encountered is mud called
“Lama”, also called “lodo marino (marine mud)’, which the
Panama Canal Commission names “Pacific Muck (imud of the
Pacific)”. This strata is also formed in Holocene.

c) Below “Lama” encountered is the formation called “La Boca”,
which consists of shale, sandstone of the marine origin
containing fine granular, calcarcous, carbonation and fossils.

d) " At Pier No. 6, intrusions of the basalt flows inte the formation
of “La Boca” are observed. These intrusions took place during
Miocene. This basalt consists of segments of weathered and
souna rock in a comparative form. This basalt is more durable
than the formation of “La Boca.”

28, A typical formation of the subsoil at the Port of Balboa is ilustrated in
Figure 5-6-2 and the subsoil conditions at Pier No. 16 is presented as an
example in Figure 5-6-3. It should be noted that all the foundations of the
piers of the Port of Balboa are supported on “La Boca” except Pier No. 6 and
Pier No. 7. Some pile foundations of Pier No. 6 are rested on the basalt rock
and the concrete abutments of Pier No. 7 were directly construcied on the
basalt rock. -

Sosa il

Dizblo Swamp

([) Pies No.18  Piee NeL1S 1a Boca

: Sediments of Marsh Ocigin
CE7: Marine Mud "Lama”
757 Shale, Sandetone "La Bora"
: Pacite Rock

: Basah

Figure 5-6-2  Ilustration of Sub-Soi! Formation at Port of Balboa
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Figure 5-6-3 Sub-Soil Log at Pier No.16 of Port of Balboa
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5.7 Earthquake

29. Fowr tectonic plates affect the seismological conditions of Panama.
They are Coco Plate, Nazea Plate, Microplate of Panama, and South American
Plate. Along the convergence of these tectonic plates, epicenters are
distvibuted. Particularly at the southwest of the province of Chiriqui and at
the southeast of the province of Darien, where the three tectonic plates of the
above convergence meet, the seismic activities ave intense. Figure 5-7-1 shows
the epicenters ever recorded in Panama.

30. As the Port of Balboa is distant from the convergence of these tectonic
plates and located at the central pait of the Microplate of Panama, it has not
recorded any seismic incidents. However, a horizontal force equivalent to 10%
of the gravity is to be considered as a seismice force. - 7

5.8 Present Vehicular Traffic

31. As not much cargoes are unloaded or loaded at the Port of Balboa at
present, the traffic congestion around the port is not observed. :

32. Inside the port, for the same reason the traffic congestion is not
observed. However, at Pier No. 15 and No. 16, containers are stacked on the
apron and have the passage narrow, the traflic movg:merit is jeepardized. In
addition, movement of the reach-stackers through the public road from the
main gate to the newly built container storage near Pier No. 7 caused slight
inconvenience to the general public.

33. Container movement between the Port of Balboa and the Port of
Cristobal will take more time in future since heavy traffic congestion is
observed on the road to Route 3 at the commuting howss. F
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Figure 5-7-1 Epicenters in Panama
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5.0 Distribution of Mangrove and its Conditions
5.9.1 Protected Aveas .

34. Of its seven million hectares, through laws and decrees, Panama
placed over 1.2 million hectares under special protection status, classifying
them into natural parks or wildlife reservations. In Panama, the responsible
entity is the National Renewable Resources Institute (INRENARE). Along
Panama Canal and in its environs are protected areas and parks (Figuve 5-9-
1), such as Lago Gatun (Recreational area}, Soberania (National park), Barro
Colorado (Nature reserve), Summit (Municipal park), Parque Metropolitano
(Natural park) and Islas Taboga y Uraba (Wildlife refuge). Of these areas and
parks, Parque Metropolitano 4 km to the northeast of Balboa Port, belongs to
the watershed of the Curundu River. According to the engincer of the park,
almost the same species of flora and fauna as those in the park can be found
around Balboa Port, because of the same watershed (Table 5-9-1).
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Table 5-9-1 Species of Fauna in Parque Metropolitano

Numbers Species protected by baw*

Mammals 42 Tamandua mexicana, Cyclopes didactytus,
Dasypus noveincinctus, Cabassous centralis,
Saguinus geoffioyi, Aotus lemurinus,
Alouatta palliata, Procyon lotor, Nasua navica,
Lontra longicaudis, Herpailurus yaguarondi,
Leopardus pardalis, Odocoileus virginianus,
Hydrochaeris hydrochaeris, Agout: paca,

Dasyprocta punctata
Birds 219 Crypturellus, Ortalis cinereiceps,
B ' Columba cayennensis, Amazona ochrocephala
Reptiles 23 " Caiman crocodilus, Iguana iguana,
' ' Boa constrictor o

Amphibicus 15 ' -
*In danger of extinction specie, according to Resolution No DIR-002-80 of the 24 of
January in 1980.
Sowrce: Lista General de Fauna del Parque Natural Metropolitano, Fernando A.
Arcsemena, 1995.

5.9.2 Mangioves

35. Mangroves distributing avound the Pacific entrance to the Panama
Canal were swveyed by Commission fm the study of the Altematwes to the
Panama Canal to be as follows: :

- There are five areas of mangrove forests in this section, notably Rio Féu'fan,
Rodman, Coooli, Altos de Diablo, and Claﬂon The country-side surounding these
mnanguoves is generally hilly and built over, although thorc are sevetal scattered
stfmds of natural trecs.

- This estuary extends to around 10 kin upslmam approaching the tocks and
dam of Miraflores, near Clayton. 'This course is reasonably direct and much 15
along the Canal waterway. The biggest stand of mangroves were found near
Cocoli(~25 ha), and is part of the old French Canal.

- Seven mangrove species, and the white form of Pelliciera, were observed in
this systems. Ranges of distribution in this system are relatively uniform, although
Rhizophora recemosa is found more downstream compared with the riverine
estuaries of the Perequete and Caimito. Again, Laguncularia racemosa and
Avicennia germinans extend virlually throughout the estuary., Pelliciera

—170—



rhizopherae “red” is refatively wide ranging, especially compared with the white
form.

- The mouth of the Canal and the swrrounding rocky headtand shores were
notably dominated by scrubby Laguncularia trees (3-8 m tall). This includes the
offshore Culebra site, near Naos Island. '

5.9.3 Around Balboa Port
36. There are no protected aveas around Balboa Port.

37. Mangrove forests exist in Diablo Distract to the north of Balboa Poxt.
Figure 5-9-2 shows the distribution of mangroeves. After part of the mangroves,
however, was cut down, a small yard, workshops and a small harbor were
constructed. The Curundu river water including non-treated contaminated
water from the wrban area of Panama city is flowing through the mangroves
into Balboa Port. Crocodiles and migratory bivds are confirmed in the
mangroves. In the past, mangroves were distributed from the mouth to the
further upstream. At this present, the mangroves remain only in Diablo due to
wban developinent along the river bank. According to INRENARE engineers,
these mangroves are not thought to be much important comparing with the
mangroves existing in protected areas in Panama. However, as the importance
of this mangrove has not yet béen confirmed, flora and fauna with mangvove
itself will be investigated this Decembenr.

38. Ancon hill is an important place for migratory birds. They are from or
to Alaska, Canada, Columbia, Caribbean region, Orinoco River ete.
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Source: PANAMA 1:12,600, Inslituto Geograﬁéo Nacional.
Figwe 592 The Distribution of Mangroves in Diablo District.

T

5.10 Local Residence and Cultural Asset

39. Neither archeological sites nor cultural assets exist in and around
Balboa Port. However, as historical buildings, are listed Ancon station and
other old public buildings.

40. Residences in Diablo, having already been restored by PCC, which are
under the control of the Ministry of Housing, are rented to private citizens.
The area with a few hundred residents, has a small supermarket and a clinic
without a school and a hospital, All the residences there are old and wooden
houses, and ave planned to be removed in the near future.

41. Environment in Diablo and its swrrownding residential areas is in

good condition without air pollution, noise and vibration. However, with the
future increase of traffic these problems may occur.
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5.11 Rules and Regulations on Environmental Preservation in Panama

42, Panama is located in a tropical zone, and has flourishing rain fovests with
many species of wildlife and coral sea with abundant matrine creatwres.

43. The Government of Panama has paid a great amount of attention to
environmental presexvation, The constitution expresses the spiril for keeping this
valuable environmental condition in its Chapter 7.

44, Till quite recently, however, Panama did not have any unified or
“organized system of rules and regulations on the envivonmental issue, and no
governmental organization has full vesponsibility in environmental protection.
Each governmental organization had its own regulations according to its own
administrative needs and contradictions between the policies of each organization
sometimes cocumed,

45. With the recent and global increase of concexn about the environmental
issues, the Government is now preparing to establish an effective system of rules
and regulations for environmental preservation.

46. Early In 1994, the forvest legislation of the Republic of Panama was
established. It is a comprehensive and fundamental law on the conservation,
treatment and utilization concerning the environmental resources, part of which
was reformed at the end of 1994, The draft of Executive Decree, which is to be
regulated by said law, is at the final step waiting only for the sign by the president
as of May,1996. This Decyee is the general guideline of Environmental Impact
Studies (£1Ss). The existing rules and regulations on envivonmental protection are
shown in Table 5-11-1.

47. Acoording to said law and regulation, EISs are obliged to be submitted to
the National Institute for the Renewable Natural Resources (INRENARE) for
every work project and/or human activity that deteriorates or affects the physical
or natural environment. After coordinating with the other related state entities,
INRENARE will grant an Environmental Permit in 45 work days, starting on the
date when the EIS was presented to INRENARE, if the Study is approved.

48. Several projects such as mine, towism, city, road and (privatc) port
development were alveady obliged to submitted EISs , substantially based on said
- regulation, The method of international organization such as UN is applied
correspondingly to these EISs. In the case of the port development, APN plays a
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more important role to INRENARE. With the good coordination, the
Environmental Permit is expected to be granted by INRENARE in much less
than 45 work days after the submission of the EIS.
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Table 5-11-1 Existing Rules and Regulations on Envirommental Issues

CONTENTS

LAW No. DATE
_ By which Decree No. 76. July 27, 1937 is reformed
Decree No. 159 | 09-19-1941 |and also regulates the transit through the
National territory.

Law No. 66 11-10-1947 |By which Sanitary Code is aproved.

Law No. 17 07-G9- 1959 By whxcl.l fishing and the exploitation of fish

producis is regulated,

Law No. 21 07-09-1959 By which norms are dictated about the pollution of

the sea and navigational waters.

Law No. 37 | 09-21-1962 By which the Agricultural Code is approved.
Decree No. 23 08-22-1963 | By which the Mineral Resources Code is approved.
Decree No. 35 09-22-1966 | To regulate the use of the watlers.

Decree No. 39 | 09-29-1966 | By which the Forestry Law is issued.
By which urgent measures are taken to protect
Decree No. 23 01-30-1967 land preserve wild life and Resolution No. Dir-002-
: 80 from Ministry of Agricultural Development is
Decreo No. 44 02-16-1967 By \'vhuth is regulated the clearance and the
burning in the rural zones .
By which the Labor Code is adopted (the Labor
Law No. 66 11-10-1967 |Code also has some norms on Environmental
issues, specifically on matters of hygiene and
Article VI 1977 THE PANAMA CANAL TREATY
This  Article intitled “Protection of the
Environment” creates the Joint Commission of the
Natlural Environmnent.
Law No. 14 10-98-1977 The Convenhozll on th"e Int'l. Commerce of
endangered specimen of wild fauna and flgra.
. By which is created the National Commission on
Decree No. 29 08-03-1983 the Environment (CONAMA)
Decree No. 43 11-29-1983 |By which Decree No. 29 is modified.
By which is created the National Institute for
' - -

Law No. 21 12-16-1986 Natural Renewable Resources (INRENARLE)

By which incentives are established and the

Law No. 24 11-23-1992 activities of reforestation in the Republicof |
Decree No. 89 06-08-1993 By which Law No. 24. November 23, 1992 is

regulated.
_ ~ |By which the forest legislation of the Republic of]
Law No. 1 02-03-1994 |Panama is established, and other dispositions are
: dictated.
Resolution No. ' By which measures are promulgated for the usage
03-25-1994 ) .

JD-08-94 and protection of mangrove swamps.,

Law No. 30 12.30- 1994 By wl:nch the article 7 of Law No. 1. February 3,
: 1994 is reformed .

_ By which the legislation of wild life in the Republic

Law No. 24 06-07-1995 |of Panama is established and other dispositions

are dictated. _ N
Decree (Draft) 1996 By which Law No. 30. December 30, 1994 -IS

regulated.
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