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CHAPTER 6 DESIGN OF BUILDING AND UTILITES

Bulldmgs :

Desrgn Condrtlons |

Dcsngn Concepts " : . - _ _
" In order to achieve an Optrmum port bulldlng plan for tho La Um(’m Port the followmg :
‘ _demgn concepts are estabhshed for the des1gn on the basis of the results of scveral site

~ surveys, studies and through m depth discussion w1th ‘CEPA and port engmeers After

belng revrewed the followmg concepts were retalned

e Functronal and Easy Usablhty

- * Pleasant and Fncndly to Users

o . Compllance with Natural Condrtlons and Structurally Sound

: . Easy Mamtenance and Durabrlrty

: ® s

. The design of bu1ld1ngs and buﬂdmg utlhtres of the Prolect is carr1ed out basrcally in

. § Harmomous Desrgn wrth the anrronment and Sccnery

Laws, Codes and Regnlatrons for Desrgn '

_- cornplrance with the followmg local laws and codes. Howcvcr in the case where no-

~ relevant: laws codes and regulatlons ex1st in El Salvador but thcy are deemed'_'.u'.

. _1nd1spensablc for the desrgn, then apphcable mtematronal laws codes and regulatrons '
~ were adopted for tho Pro;ect as llstcd bolow ‘ '

_1) ' Building Laws

. Natronal Buildmg and Urban Developmcnt Law -

'Regulatron related to the Devclopment and Land Use Plannmg Law of the '
Mctropohtan Area of San Salvador (AMSS) and Bordcrmg Municipalities
(OPAMSS July 1996 El Salvador)

2) Structural Codes -

7°'I‘echmca1 Stanidards for Seismic Demgn for Wmd Desrgn and Commcnts
(ASIA 1997, El Salvador) o - o

e Regulatron for the Structural Securrty on the Construction |

' 'Specral Standards for Housmg and Burldmg Dcsrgn Specral Standards for .

" Quality Control of Structure Materials and its Comments; Specral Standard

* for the desrgn of Founclatrons and Walls (slope) Stablhty (ASIA 1997 El
Salvador) - _ -

- '_3) § Envrronmcntal Law N -

o ' Env1ronmental Regulatrons (Edrcu’)n Jundlca Salvadorena 2000)

4)_. -'__InternatronalStandard_ o T : L
. =ASTM: - :  American Society for Tcsting&Matcrials
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s ATA : The American Institute of Architects, Architectural
Graphic :
Standard-2000.
* AIA : The American Institute of Ar(,hltects The Archltects
 Handbook, Professional Practice — 2000.

* Uniform Building Code 1997 (U.S.A.).

* NFPA | (National Fire Protection As_sociation, U.S.A).-
¢« ACIL: American Concrete Institute 1999 (U;S,A.).
.. _AISC: American Institute of Steel Construction 1997 (US.A).

(3) Design Criteria

1)‘

2)

Building Floor Area : _
The building floor arca is determined to accommodate the number of persons,
equipment and a volume of incoming and outgoing commodities in the port.

The required number of persons for.‘major buildings is established through

in-depth discussion with CEPA as summarized below:

Table 6.1.1  Number of Persons to be Aécommodated

Building Name : Approximate Number of Persons to be Accommodated
Port Administration Building : ' - 92 )
Contatner Freight Station (CES) : 15

Maintenance and Repair Shop - 20

The floor area calculation for the Port Administration Building, Container
Freight Station (CFS), Maintenance and Repair Shop and Terminal Gates has
been dlscussed in Chapter 3.

The calculated floor areas for major buildings including mezzanime floors are
listed below: '

Table 6.1.2 = Floor Area Required for Major Buildings
Building Name Floor Arca Required (m?) Apprommately
Port Administration Building 2,540
Container Freight Station (CES) 2,420
Maintenance and Repair Shop 1,440

Building Construction Materials -

Building construction materials are selected in con51derat10n of avallablhty of
local products so as to achieve easy and low maintenance cost of the bmldmg
facilities. However, in cases where materials intended to be used are not
available locally with regard to the quality, imported materials which shall be
quahﬁed officially are adopted instead in the des:gn In any case, materials are
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selected comparing their quality against specifically salt corrosion, maintenance
and economical aspect.

Soil Conditions

From the data of borehole No. BS-14 and Geological Section (1), the foundation

- of most buildings is determined to be pile foundation supported by gravel sand

4)

strata with an average N- value of 30,

Desrgn Load
There are sevcral kinds of lmds and forces to bc considered for the structural

~analysis as listed below

De'ad Load and Live Load:

“Module 1 Regulatlons for Structural Safety of Constructions” is applred for
determrnrng thc_ dead and live loads. The crane load for desrgnmg the

‘Maintenance and Repair Shop is considered as follows:

Table 6.1.3 - Factor of Crane Impact

. Direction of Load . Factor
Vertical = - . ' 11
Lateral to crane rail . ' . 0.2
Parallel to crane rail : ' 0.1

Seismic Load

Special stmctural consideration is made since the proposed construction site is
located in an carthquakc prone area. According to “Medule 1 Regulations for
Structural Safety of Constructions” and “Technical Standards for Seismic Design,
for Wind Design and Comments”, the site is located in the seismic zone I, of
which the seismic zoning factor is given at 0.4. Based on this factor, the seismic
coefficient to be uscd for calculation of seismic loads of each buiiding is
determined by ‘calculating through the formula established in the said
Regulations and Standard at 0.2 G.

Wmd Load:

The wind load for building structurcs varres in accordance with the building

shape, height and surface condition of the constructron site. According to

“Technical Standards for Seismic Design, for Wind Design and Comments”, the
basic wind pressure in the area is 30 kg/m which correSponds to zone C.

- Load Combmatrons. _ _
There are several cases of design load combinations to be set with load factors of

the design method (Ultimate Strength method) presented in the “ Module 1

- Regulations for Structural Safety of Con_structions”. The design is carried out by

MATIN REPORT
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using the greatest’ element stress of nine (9) foad combmatlon cases. The load
combmahon factors are tabulated betow.

Table 6.1.4 Load Combination and Load Fa.clt()'r'y

Load B . loadFactors- :
Combination D1 *LL _SL WL E T - LP
1 - 1.00 1.40 | 170 0.00 0.00 0.00 0.00 | 140
2 - 075 | 140 | 170 | 1.87 | 000 | 000 | 000 | 140
3 1.00 | 090 0.00 1.43 0.00 | 000 0.00 0.00
4 0.75 1.40 1,70 0.00 1.70 0.00 | 000 | 140
5 1.00- | 090 0.00 0.00 130 0.00 0.00 0.00
6 1.00 | 140 1.70 0.00 0.00 170 | 0.00 1.40
7 1.00 i 090 0.00 0.00 .| 0.00 170 |- 0.00 0.00
8 0.75 1.40 1.70 0.00 0.00- 000 | 1.40 1.40
9 1.00 | 1.40 0.00 0.00 0.00 0.00 1.40 (.00
Symbols, : ' : ' e ' '
B: Lmd Combmahon Fador .

DI:  Dead Load

LL:  Live Load

SL: Seismic Load
- WL Wind Load

H: Earth Pressure
T Temperature .
LP: = Weight or quuld Prcssurc

Notes;
- L)«arnple for Load Combmatlon 1:1 00 (1 40DL+1 70LL+1 40LP)
- Impact load to bc included in llVB load.

5)  Structural Calculat;on . :
Computer analy31s is dpphed for structural calculatlon desxgn The STAAD-III
Ver. 21.1w i is used as structure ana1y51s pmgram for superstructures The de&gn .
is carried out in accordance with the alIowable stress method based on stiffness
r_natrlx. Concrete members and sections are demgncd based on the ultimate
strength method. ' '
6)  Structural Conditions _ .
The valucs for live Joad, wmd factor dﬂd seismic 1mportance factor used in the
design are shown below ' _
Table 6.1.5  Structural Conditions AT
Roof (slope < 5%) - 100 kg/m?
. (slope>5%) . . - 20 kg/m?
Live Load Office - - 250 kg/m”.
- | Maintenance Shop floor 2000 kg/m?
‘Wind Factor of Location K ' o L 16
Lo ' Administration building S 1.2
Seismic Importance Factor 1 Olhors . : ) 10
MAIN REPORT 6-4 ' CHAPTER 6
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7 ' Structural Materials

The strength of basrc materrals for bulldmg structures are listed below:

[‘dble 6.1.6 Structural Materrals

Loncrcle strength : : 210, 280 kg/m*
: GRADE 40, 41
St 1 st th f cinforcen t . '
cel streng or remniorcemen GRADE 60 Ll
Steel strength o ' A-36 21

L1 ASTM Slandard-

Port Admrmstratmn Bulldmg

4'Ihe Port Admlmstratlon Bulldtng wrll play a vital role in the port area since it shall

effectrvely and effruently support the management operatlon and maintenance of the

"port activities. The building contams three ma]or offices: onc is port adminisration

- office of CEPA which acts as a comprehenswe port management and control office;

- the second group consists of various offices such as custom 1mm1gratlon quarantine

“and other incidental offices and fac111t1es to handle 1mport and expott port activities;
 the third group is the offrce of the concessionaire of the container terminal, which will '

manage day to day port operanons

'l‘he bulldlng is desrgned as a3 storred rernforced concrete frammg struoture for thc'
genera! portion, provrded wrth an addrtlonal 3—storred port control tower onto the roof
of the mam structure which includes port control office, meetmg room and other'

' mcrdental rooms, from which the entire port activities wrll be monitored.

- The des1gn parameters for the Port Admmlstratlon Bulldmg are as follows

6.1.3

Table 6. 17 Desrgn Parameters for Port Admrmstratron Burldmg

Column spacing ' : : ‘ 8.00 meters
Bay spacing .~ ° ' S 6.00 meters
Number of stories ' : : C 343
Maximum height - B . . Approx, 26.0 mefers
Story height e - : - Approx. 3.8 meters
.Floors, columns and beams Reinforced concrete
| Walls ‘ ' Concrete hollow bocks
Roof =~ o i : : Reinforced concrete
Fotmdalion beams ' : o Reinforced concrete

Contamer Frerght Statlon (CFS)

' The Contalner Frerght Statmn wrll have the functrons to fac1l1tate the stuffmg and un-

tuffmg of LCL contamers To this end, the CFS will be located behmd the Container
Yard and provrded with platforms for receiving LCL containers and for easy access of
cargo trucks. The CFS will also be provrded with several small storages at one side of
the butldmg for custody of valuable cargoes, offices and incidental rooms ‘and also

~ space for future expansion. Speoral design consrderatlon is exercised to prov1de large

MAINREPORT - L 6-5 CHAPTER 6
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overhang eaves for enabling cargo handling operation even in the rainy days large
openings for ventilation on the roof together with rooftop skylights for takmg the
natural light into the room.

" The design par'ameters for the ICFS are as follows: '

Table 6.1.8 Design Parameteers for CFS

Maximum column spacmg 30.0 meters
Bay spacing 7.5 melers
Number of storics 1 + Mezzanine
Maximum height 14.2 meters
Roof slope : 31%

Roof framing structure and columns ~ Steel

Slab, foundation beam Reinforced concrete

6.1.4 .Mamtenance and R{‘.pdll’ qhop

Thc Mamtenance and Repair Shop w1li have the functlons to facﬂltate the checkmg
"~ and repalr of the port cargo handling machines and equipment and their maintenance to -
_ keep them in good operational _condltlons. The building will be provided with farge
openings on the roof to assure ventilation and natural lighting The maintenance space'
'for big machine “RTG” will be prowded outdoors beside the building since it is too
large to be accommodated inside. The shop w111 have an overhead traveling crane with
a max1mum hmstmg capac;ty of 5 tons for handling heavy partb such as engme
compressor, etc. The floor inspection pits will be provided below the first floor to
allow the inspection of the underside of the equlpment._ The shop is dcs1gned to be
 completely watertight against rainwater, 5o as to allow work during the rainy days. The :
building will also be providéd with washing and cleaning areas, offices, a storage and a -
training room for workers -

The design parameters for the Mamtcnance and Repair Shop are as follows

Table 6.1.9 _Desagn Parameters for Maintenance and Repair Shop

Maximum column spacing

24.0 meters

Bay spacing

6.0 meters

Number of stories

1 + Mezzanine

Maximum height

14.900 meters

Roof slope

3%

Roof framing structures and columns

Steel

Floor slab, foundation beams

Reinforced concrete

0.1.5 Gates

Two gates will be provided around the entrance of the Céntainer Yard and Multi-
purpose Yard area. The Cargo Gate will be located at the entrance of the Multi-
purpose yard to check the documents and cérgd weight to control custom regulation
~ and bonds. The Container Gate will be located at the entrance of the container yard

MAIN REPORT CHAFTER 6
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_'where lhe documentq and cargo welght Shouid be checked.

The Container Gate will be provided with six (6) lanes and 1slands on which control
offices are provrded to handle their tasks. Thc number of lanes shall be expanded to 10

lancs by the 2015 target yeai The Cargo Gate will be provided with three (3) lanes

with the same functions as container gates. 'lhe Container Gate will be connected to
the custom’ offlce in the Port Admmrstratlon Building through the telephone and
computet line to be provrded in the future. The Cargo Gate will be likewise connected

B ~ to the Port Admlmstratlon Bmldmp All gates will be bullt with steel frammg

6.1.6
iy

@

3

structures covered with formed steel roof sheetmg

The design parameters for the Gates are as follows

Table 6.1. 10 Desrgn Parameters for Gates _

tem . Carpo . Container
Maximum column spacing . 5.2 meters - 6.4 mefers
Bay spacing - ' : 6.0 melers o 6.0 meters
Number of storics : - - 2 (partially) . © 2 {partially)
‘Maximum height - : - 10.6 meters ' 10.6 meters
Roof slope : : - 83 %, 66% o 83%, 66 %
Roof stricture S © o Steel ' , " Steel
| Columns S _ Reinforced concrcte Reinforced conerete
Floor stabs, foundation beams Reinforced concrete Reinforced concrete

Other Bulldmgs and Facrht:es

Power Supply Statlon

A 46 KV power supply line from the existing Sub- Statron located in San Miguel is
avarlable near the site. The Power Supply Station will be the main electiic power
recemng station having functions of stepping down the voltage and supplymg electnc
power to the generai burldmgs and the port area. The building will also involve the
emergency generator room in order o back up the power shortage in case of power
failure in the commermal line. The bulldmg was de31gned as a remforced concrete

© structure on concrete foundatmn

- Parking Shed .
Parking sheds will be provrded to protect a certain number of cars of management staft
'from sunshine and salty rain. The sheds are desrgned to have steel columns and

canopy covered by corrugated cement ﬁberboard The sheds will be 1ocated in the
courtyard of the Port Admmistratlon Building.

Securrty Fence
A secunty fence will be provrded for securmg safety at the main entrance and around
the electric and a:r-condltlomng outdoor equipment area including gate doors. ‘The

A
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6.1.7
(1

fence is designed with galvanized steel pipe f'ramings covered by steel wire net in
conjunction with overhang barbed wire strands, '
Landscaping _

Based on the green zone atlocated in the port master plan, landscaping is dcsigned with
a view of providing a best working circumference'to the working peop'le as well as
crééting an attractive scénery in the poft area, Some monument symbolizing thé area
will be provided in a selected place in the future, Various plants will be arranged

utilizing local varieties with due consideration of environniental_condition specified by
MARN. ' '

Building Utilities
Scope of Works _ o o :
Mechanical and electrical utilitics are designed for the proposed buildings as shown in

~ Table 6.1.1 togéther with buildings features, taking into consideration the design

conditions, regulations and standards.

Table 6.1.11 Proposed Buildiﬁg Features

No. ' 3 2 3 4 3 6
Duilding Name - Ad}r:?i::ist- C;)nl.a iner ﬁ?tfli:l;zd Confainer Cargo Power
. Freight ; Supply
Building Fealures ration Station Repair Gate Gate Station
Building Shop :
BUILDINGS _ : ' - _
Total Flooor Arca (m3) On lane 2,940 2,420 1,440 6 lanes .| 3 lanes 326
Number of Stories 6 - 2 2 2 -2 1
Maximum Height (m) ' 260 142 152 - 10.6 10.6 5.2
Max Column Spacing (m} =~ 8.0 300 24.0 6.7 - 6.7 7.0
Bay Spacing {m) 6.0 7.5 6.0 6.0 X! 7.0/6.0
Foundation/Foundation RC RC RC RC RC RC
Beams/Floors .
Colemns/Beams s ) 5 S 5 S
Walls : CHB CHB CHB CHB CHB CHB
Roof and Framing RC S S S S RC
UTILITIES ' ' :
Central Air-Conditioning J
System
Individual Air-Conditioning System L v v v v v
Central Veniilation System v :
Individual Ventilation System v Y v v v
Water Supply System v v v v
Sanitary Fixtures v v Y 4
Drainage System v v v v
Fire Fighting System & '
Exlingﬁishefr;s ’ v v v v v v
Sub Main Power Supply System v o
Power Distribution System v v v v v v
Power Outlet System v v v v ' v
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No. il 2 3 4 5 6
Building Name Port Container Mainte- Power

— Administ- nance and | Container |  Cargo

. Freight . . Supply
g ration - Repair Gate Gate '
Building FC}ﬂhlre&\ Building Station Shop Station

| Lighiing System

Telephone System

Fjre Alarm System

I
< i |-
<=
< | ==
<l et
< | <=

Lightning Protection System

(2) General

D)

2

The following standards and regulations are applied for building utilities demgn
* NFPA: National Fire Protection Association (U.S.A)

* ASTM: American Society for Testing and Materials (U.S.A)
* AWWA: American Water Works Association (US.A)
* ASME: American Society of Mechanical Engineers (U.S.A)

¢ ASHRAE:  American Society of Heating, Refrigeration and Air-
Conditioning Engineers (U.S.A.) -

*NPC: National Plumbing Codes (U. 5.A)
«NEC: National Electrical Code (U.S.A)

. IEEE: The Institute of Electrical and Electromc Engineers Standard
(US.A)

* ANSI: American National Standard Institute (U.5.A)

«NEMA:  National Electrical Manufactures Association (U.S.A)
*UL: Underwriter’s Laboratories, Inc. (U.S.A) |

The design conditions are as follows:

L ' Outside Temperaturé:
Dry Bulb{DB (°C)] 37.2

* - * Room Temperature
Dry Bulb [DB (°C)} 25 '

Relative Humidity [RH (%)] 50t0 60

(3) VAC (Ventilation and Air-Conditioning) System

1

Central VAC System
The centralized VAC system is designed for the Port Administration Building. It

consists of the following major equipment:

Two (2) air cooled chillers with screwed compressors having a cooling capacity
of 62 kW with R-22 of refrigeration and delivery at leaving temperature of
55°C. Chillers will be located outside building

Two (2) chilled water c1rculat10n pumps mstalled outside the building to supply

requ1red flow.

MAIN REPORT
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2) .

3

For supply of cooled fresh air to the 1’“ 2‘“' 3 and 4% 1 to 6" floors, four (4) air
handling units w111 be installed on each floor up to the 4th floor.

Ceiling mounted type fan coil units will be provided in each room in order to

‘control the room temperature.

Emetgency power wil be supphcd to a half of chillers and c1rculat10n pumps and
all air hand!mg units in case of power failure.

Individual VAC System . _ o

The office areas in the CFS, Maintenance and Repair Shop, Container Gate and
Cargo Gate, and Power Supply Station were designed to have individual air-

- conditioning system,

Ventilation System

Kitchens, toilets, mcciwmcai and cicctncai rooms are designed 0 be eqmpped

each with a mechanical or natural ventilation syster in accordance with each
- roem’s condition. R

_.Plumbmg System

Kitchens, toilets, mechanical and elcctrxcal rooms are deSIgned to be cqmpped cach

with a mechanical or natural ventllatlon system in accordance with each room’s -

condmon

1)

2)

3)

Watcr Supply System :

A water supply system is des:gned to meet all the water demands for washrooms
kitchen and other water demand points. This system w1ll be connecied with the
outside water main from the water supply systems. . |

- Sewage, Dramage and Vcnt System

Proper sewage, drainage and vent systems are dcmgncd in accordancc with
National Plumbing Code (U. S. A) for toilets and kitchen in cach buﬂdmg

Firefighting System : -

The firefighting systems are ,de'signed to be provided in each building," in
accordance with requirements of NFPA. The Port A'dministration Building will
be equipped with an indoor f;rcflghtmg system with firehydrant boxes on each
floor connected to main flreflghtmg pipes. A booster fire pump w111 be installed
underncath the staircase to assure extra pressumratlon NFPA-categorized fire
extinguishers will be provxded in all buildings.

(5) Internal Electrical System

1)  Port Administration Buiiding _
The hghtmg level in each area will bc in accordance with rcqmremcnts of thc
Illummatmg Engmeermg Society of North America (IESNA) Standard.
MAIN REPORT 6-10 _ : CHAPTER 6
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3)

_4)

Fixtures of fluorescent high efficiency parabolic troffers type will be used,

" adapted to computer screen use, In the entrance area, lightings will be located

along the access roads. All the lighting fixtures will be connected to priority
groups of the generators, Bmergency lights with battery will be provided on
escape routes. : '

The d1str1but10n panel w111 include separate groups for l1ght1ng, outlets and air-

' conditioner units., In each room, duplex grounded power outlets will be installed

as shown on drawmgs

A flre alarm and CCTV system and a vmce/data network system will be 1n<;talled

“A telephone exchanger will be located in the telephone room and a fire alarm |
'panel will be located in the guard room, The hghtmng protection system W1ll

consist of one active type arrestor provided on the roof of each building.

Cargo Gate and Container Gate

The gates will have a l:ghtmg level of 100 lux. The fixtures will be watcrtlght of
Metal Halide mclustnal pendant type The gate offices are designed to have a
l1ght1ng level of 500 lux. Some outlets and telephone/data connections will be

~ installed.

‘The weighbridges to be furnished under another contract will 'have their own

electric feeder circuits and telephonefdata connecnons Therefore, some condmt
plpmg w111 be provided to connect with related offices,

Power Supply Statlon

- The lighting level in the Power Supply Statlons is designed to be 200 lux. Some

outlets and telephone/data ¢connections will be installed for service purposes. Fire
alarm and llghtnmg protection are de31gned to be complete systems.

Container Freight Station (CES)

~ The lighting levels will be similar to those in the Port Admimstratlon Building.

The general lum_mous level of 50 tux on the ground floor will be ensured by the
installation of Metal Halide in_c_lnstrial pendant type fixtures. Translucent roof
s_heet will be used in d_ay time. Several outlets will be provided near the entrance
doors for Service puIposes. - ' ' '

Relevant rooms will be equlpped with the same electrical systems as ‘the Port

~ Administration Bulldmg Fire alarm, telephone/data wiring and hghtmng

pretec'tion will be part of the systems to be installed. Some spec1al electric

~outlets for charging forklift battery will be instalied 1n the Maintenance and

Repalr Shop

| Simﬂar rooms will have the same lighting levels and systerns as the Port

MAIN REPORT
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Admlmstiatlon Butldlng, except for the workmg areas where 1llum1nat1on level
18 designed to be 200 ltux, supplxed with Metal Halide mdustrtal penddnt type

fixtures. Fire alarm, telephone/data and lightning systems are de51gned to ‘meet

~ the local requnements aceordmg to the funetxons of the bu1Ici1ngs ' |

6.2 Eleetl lcal Systems

6.2.1 Power Generation and Dlstnbutwn
1) Regulatory Framework | _ . . -
In El Salvador Electrical Power Generat1on aud Dlstrlbutzon is regulated by ‘the -
General Supcrmtenclence of Flectrleﬂ;y and Ielecommun1cat1ons (SIGFT) Then role is

to supervzse the market act1v1ty and approve tariffs, There is ‘also a transaenon umt .

“Unidad de Transaccmnes which regulates the wholesales to the chfferent energy '
'dlstrlbutors S '

: _ (2) \ Generatmn ' : . L :
As-of 2001, electrlmty is generated by lO generatlon plants of wh1ch four (4) are
hydroelectrw dams, four (4) are thermal plants, and two (2) are geothermal pla.nts -

The1r loeatlons are shown in Flgure 6. 2 1.

_ jeot Location
L nukclatior, @ FRottoeony ’ o
- Hldrnel-ectrica

RN E RS TSR

[P [sn v,

~ | PACIFIC OCEAN

olapacdar

[Source: www.celgob.sv website — original in Spanish]

Figure 6.2.1 Electrical Gene_retion 'Nefsverl( R |
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In 1996, a dccree is approved by the Salvadoroan Congless allowmg the formation of

new private power genemtmg companies. The hydroclectrlc dams and geothcrmal

plants are owned by the government under the administration of a state corporation

named Executlve Commlssmn of the Lempa River “Comisién E]ecutlva Hldroeiectnca

del Rio Lempa” (CEL), ‘and the thermal plants are prwately owned by major

generatmg companies: the Nejapa Plant by Nejapa Power, the Acajutia Plant, San
: Mlguel Plafit and Soyapango Plant by Duke Energy, CEL shares 46.9% of the national

electricity production and the pr:vatc compames 36%. Table 6.2.1 shows the installed
) capac1ty '

_ .A new thcrmal generatlon plant is being built in the Cortés Port in Honduras This
. plant will have a generatlon capacity of 700 MVA and it is expectcd that it w1i1 start
: .operatlon in 2003. 1t is planned that a transm;ssxon llnc will dlrect]y connect this
‘generatlon facility - and the Nejapa Plant in San Salvador. The plant owner and

developer are AES Corporatlon

- Table 6 21 Mam Power Generatmg Plants in El Salvador '

Mam Generator ]nslalled Capacity g{; ?,:2:;?2
Hydroelectnc-GuaJoyo (CEL) . 15 MW, 1 unit 1964
Hydroelectric-Cerrdn Grande (CEL) 135 MW, 2 units 1977
Hydroclectric-5 de Novicmbre (CEL) 81.4 MW, 5 anits 1954
Hydroelectric-15 de Scptiembre (CEL) 156.6 MW, 2 units 1983

| Geothermal-Ahuachapén (CEL) - 95 MW, 3 units 1975
Geothermal-Berlin (CEL) - - 60 MW, 2 units__ 1992
Thermal-Soyapango (DUKE ENERGY) - 53.9 MW, 3 units . 1994
Thermal-San Mlguei (DUKE ENERGY) 31.9 MW, 1 unit and - 1985

motorgenerator '

E Thcrmal Acajutla (CEL), recently acqmred by DUKE 21.99 MW, 5 umts .. 1966
ENERGY : :
Thermal-Nejapa Power lSl 2 MW 1994
Thermal-Duke Energy 3674 MW

~ 2001

(3) Dlstrlbutmn

Electrical dnstnbutlon is fully pnvatlzed and the country is dmded into four (4)
. reglons that are served by four compames named CLESA in the Western Region,
CAESS in the Northern Central Region, BEO in the Eastern Region, and DELSUR in
thc South Central Reglon

o CLESA CAESS and EEO are owned mostly by AES Corporatlon and DELSUR by

PPL. The pro;ect area is served by EEO (Empresa Electrlca de Orlente) which also
serves four _provmces. Usulutan, San Miguel, Morazan, and La Uni6n.

© MAIN REFORT | . 6-13
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(4) Current Coﬁditiom at the Site

a)

Transmission Line

Electricity supply to La Union C,lty is assurcd by EEO from the San Mlguel
Substation through two transmission lines of 29 MW and 19.5 MW laid out on
either side of the right-of-way of the Natiosial Route CA 1 and Route 1233 from
San Miguel to La Unién, Only the 29 MW line is used cuﬁéntly, and by law
transmission lines are allowed to be used only up to 80% of their maximum
capacity. Therefore only 23.2 MW of power are available from this line (see
Table 6.2.2). | | |

Table 6.2.2 Power available in La Ulﬁ(m_ City

: : : Line 1 . Line 2
Physical Capacity : 29 MW - 19.5 MW
Regulated Transmission Capacity (80%) ' B2MW 15.6 MW

Emergency Transmission Capacity (95%) - 216 MW 185 MW -

EEO _could use the 19.5 MW ling, if néeded,. with a regulated' transmission
capacity of 15.6 MW, This 2nd line could be further upgraded up to a maximum
of 29 MW without the need for upgrading the line itself. It would only require to
upgrade the safety switches at the San Miguel Subs_tatiori and to get approved of
the governmént regulatdry agency who will evaluate the need for such upgrade'

~ After approval the upgrade will take place within a week. These two lines can

transmit 27.6 MW, 95% of physical capamty, in an emergency situation.

Currently there is no real generation redundancy on the network as both the 19.5
MW and 29 MW lines originate from the San Miguel Substation. EEO only has

transmission redundancy due to the division of the transmission lines into three

- different sections which interconnect at different points to provide alternative

supply routes in case of problems on the lines.

EEO is carrying out a feasibility study on additional power supply to La Unioén
City from a different source (other than the San Miguel Substation). Two

alternatives under study are the construction of a new 40 MW transmission lme

and the construction of a power generation plant near La Unitn.

Through interviews with EEO it was known that under current operatmg
conditions and the current capablhtles EEO would be able to feed 8 MW to the
port w1th0ut any problem. Provision of 10 MW will be more dlff_icult and 12
MW is out of their currcnt capabilities. However their expansion plans for the
new 40 MW line is scheduled to be complgeted in or before 2005.

MAIN REPORT
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| b) Submarme Cables

Eleclrlclty supply to the blggest 1slands (Zacatillo, Conchaguita, and Meanguera)
in the Fonseca Gulf is now done through sub-marine cables that connect the

: mamland to the islands of Zacatillo and Conchagmtd as well as to Meanguera
(see Figure 6.2.2). Two cables are laid from the maml’md (Playa Santana) to
Zacatillo Istand (Punta: La Tistufa) and from Zacatillo Island (Punta Los Negritos)

'~ to Conchaguita Island (Ptinfa Bl Caguano) and from Co.nchaguita Istand (Punta
El Fidr) to 'Me_ang.u'e'ra Island (Punta E] Peladero). The cables were installed in
February 2002. ' ' '

622 Power Demand

K&

@

Power demand of the port is estimated to be not aver 4 MVA at the port s full

developmcnt The calculatmn makes accordmg to the following requlrements

Connectlon to Gantry Cranes

' VThe gantry cranes have a powes demzmd of approximate by 750 kW each. With a

demand factor of 0 70 and a power factor of 0. 75, this results in a maximum power
consumption of 700 KVA. In the power supply station, two sw;tchgears will be
installed. These switchgear will be couplied with the 4.16 kV power supply cables to
the electric cable junction connection pits of the gantry cranes. Each crane will be
equ1pped with a sw1tchgear on the i 1nc0rnmg line and a transformer i in order to provide

~ the needed supply voltages for the crang installation.

Connection te Movable Pneumdtu. Unloader or Movable Loader for Sugar

The movable pneumatic unloaders have a total power demand of approxlmate by 800
kW for two sets With a demand factor of 0.6 and a power factor of 0. 75, this results in
a maximum power consumptlon of 640 KVA. The movable loaders have a total power
demand of approximate by 300 kW for three sets, With a demand factor of 0.6 and a
power factor of 0.75, this results in a maximurn power consumption of 240 KVA. In
the pOWEr supply station, one switchgear Spacé will be provided. The switchgear in the

. future will be coupled with the 4. 16 kV power supply cable to the electric cable ..

junction connection pit in the Multi-purpose Berth of movable pneumatic unloaders or
movable loaders which will be equipped with a switchgear on the incoming line and a
transformer in order to provide the needed supply voltage.
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'-(3)_

Connectron to Movablc Belt Conveyols

' The movable belt conveyors hwe a power demand of approxrmate by 500 kW. W1th a
_demand factor of 0.6 and a power factor of 0. 75, this results in a maximum power
‘consumptron of 400 KVA. In the power supply siation one switchgear space will be

E prov1ded for future mstallatlon The switchgear will be coupled with the 4. 16 kV

o power supply cable to the eleetrle cable _]unctlon pit menuoned in (2) above. The

B conveyor wrll be prov1ded with a swrtchgear on the i mcommg line and a transformer in - '
' order to prov1de the needed supply voltage for the conveyor mstallatron in future.

@

-Connectlon to Reefers o - :
_ Erght 8) spec1al weatherproof outlet boards will be msta]led in the reefer contamer

-'area in order to supply electric power to up. to 64 containers. They will be provrded

wrth two (2) voltage 1evels 240 v 39) and 480 V 3g. The power demand w1ll be

- approxrmate by 350 kW and with a demand factor of 0.6 and a powcr factor of (.85,

. - this results ina maxrmum power consumptron of 250 KVA
e i L
© 'The ared lrghtmg wrll be supplred from the 480 V sw1tehgears in the power supply

Connectlon to Area nghtmg

station. The power demand was estlmated as follows:

e _-Contarner yard llghtmg T 80 KVA.”

)

. -Open yard lrghtlng T 27KVA
* - Street and mamtenance area lrghtrng 16 KVA

Connectlons to Mechamcal Systems

.The mec‘hamcal systems consist of water purrflcatron facrlrty, water pumpmg station,
water treatment fac1hty and ftrefrghtmg system pump.

N Power supply to the purrfrcatlon facility and water pumprng station will be made

drrectly from the EEO 132 kV electric network in the area.

' The water treatment facrhty and first frghtmg equtpment w111 be connected to the
) Panel- board mstallecl in the near bmldmg The power demand is included in item (7)
' below o ' ' '

o

_"Connectlons to Bulldmgs g .
) Feeder cables will connect the varlous burldmgs in the port from the 480 Vor 208 120

; \% sw1tchgears in the Power Supply Statrorr The bulldmgs will have a power demand |

. as hsted in foIlowrng table:
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Table 623  Power Demand of Buildings

Port Administration Building 240 KVA

Container Fréight Station _ 110 KVA |
Maintenance and Repair Shop - 110 KVA

Container Gate ' - ' 55 KVA

Cargo Gate ~ ' - . 35KVA

Power Supply Station - . - 40 KVA

(8 Connection to Outlets
' Besides partrcular Outlets and connection points for gantry cranes, reefers, etc., Serv1ce
outlets will be placed in the electric service pit of each berth for gantry crane
maintenance equipment and snpp]y for shops. A total of seven outlets will be provided
for each berth with following specrfrcatrons

- Thrce outlets for gantry cranes: 3-phase, 480 V AC, 60 Hz, 50 A.
- Four otitlets for Shrps 3-phase, 440 V AC, 60 Hz, 50 A with single phdSﬁ 120V
. AC, 60 Hz, 16 A. S

- 120V power will be supplied to three (3) light beacons located in the port area.

(9) 'Total load
' The total Ioad was estimated as follows '

- Gantry cranes _ _ 1,400 KVA
- Movable pneumatics 640 KVA
(Including Movable loaders) - (240 KVA) |

- Belt conveyors 400 KVA

- Reefers 250 KVA

- Arealighting _ 123 KVA

- Buildings 590 KVA

- Service outlets ' 165 KVA

- Total 3,568 KVA
(3,168 KVA)

6.2.3 Power Supply Plan

The main supply source will be the 46 kV network of EEO. Electrlc power for the port
can be fed from the supply Line 1 located along the road, which carries power from the
San Mrgucl Substation to the CORSAIN Substation.

The followmg equipment will be provided under the Port Reactlvatlon Pl‘O]CCt in La
Uni6n Province and accommodated inthe Power Supply Station.

-Transmission line and Substation (46 kV transmission line. 46 kV outdoor
switchgear. 46/4.16 kV 4 MVA transformer)
- Power drstrlbutmg equipment (4.16 kV, 480 V and 208-120 V swrtchgear
' cubrcies
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- Distribution transformers (Two 4.16 kV/ 480 V 1 MVA and
' one 480 V/208 — 120V 0.5 MVA)
- Emergency power generating units (Two 4.16 kV 1 MVA engine generator)
(1) ‘Transmission Line and Substation ' : :
Electric power for the port will be fed to thc 46 kV outdoor switchgear in the
:trdnsformer yard of the Power Suppiy Station through a 46 KV overhead transmission
line (650 m) and pole mounted section switches, and afterwards connected fo the
46/4.16kV transformer

“The maximum simultaneous power 'COnsumption of the La Unién Port is estimated at
less than 4 MVA under the port’s full operatmg conditions.

The 46 kV outdoor swrtchgears will consist of:

- One for SF6 crrcmt breaker _
- One for disconnecting switch
- Three for current transformers -
- Three for potential transformers -
- . Three for hghtmng arresters -

The transformer is features are as foilows

- Locanon . Outdoor transformer yard of the Power Supply Station
- Type . : 3-phase, 60 Hz, ONAN type

- . Voltage : 46/416KV

- Capacity : 4MVA

-~ Number : 1set |

2) Power Dlstrlbutlon Equipment :
' The power distribution equipment in the sw1tchgear cubicle room of the Powcr Supply
Station will consist of three swrtchgear cubicle groups: one 4.16 kV swrtchgear cubicle
and two 430 V and 208-120 V switchgenr cubicle groups.

*The 4.16 kV switehgear cubicle .groups will consist of:

- One for incoming line from 46/4.16 kV transformer

- Two for gantry crane feeders

- One for cargo handling equipment feeder (only space)

- One for cargo handling belt conveyor (only space)

- Two for distribution transformer 4.16/0.48 kV primary lines

- One for distribution transformer 4.16/0. 208-012 kV primary lines
- One for change -over switch for nonnal/emergency condition

-~ Two for diesel engine generator line

" The480V Sw1tchgear cubicle groups will consist of:
o Two for distribution transformers 4 16/0 48 kV secondary line

- One for tie circuit between No. 1 group and No. 2 group
- Five feeders for service outlet
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- FFour feeders for ﬂoocl lighting

- Two feeders for reefer outlet

- Two feeders for strect lighting

- One feeder for port administration building
- One feeder for Container Freight Gtatlon

- Two spare for feeder

The 208-120V Sw:tchgear cubwle groups w1]1 consist of:

- One for distribution transformer 4. 16/0 208-0.12 kV secondary line
- One feeder for maintenance and repair shop

- One feeder for container gate

- One feeder for cargo gate '

- Two spare for feeder

_ l)lstnbutlon Transformers

Two 4.16/0.48 kV transformers and one 4.16/0.208- 0 12 kV transformers w1ll be
provided and accommodated in the transformer room ‘of the Power Supply Station.

" The 4.16/0.48 kV transformer will have _the followmg features:

)

- Location  : Transformer room of the Power Supply Station
- Type : 3-phase, 60 Hz, ONAN type

- Voltage 1 4.16/0.48 kV

- Capacity :1MVA

- Number 1 2 sets

The 4.16/0.208-0.12 kV transformer will have the following features:

- Location  : Transformer room of the Power Supply Stotion

- Type  :3-phase, 60 Hz, ONAN type (4 wire for secondary)
- Voltage = :4.16/0.208-0.12 kV :
- Number  :1set

Emergency Power Generatmg Umts _

Most of the electrical loads in the container yard and a part of some buildin'g"lo.ads will
be equipped with an emergency power supply. These consist of the loads for gantry
cranes, container yard hghtmg, reefers, main functions of the Port Admlnlstratlon _.

Building, Maintenance and Repa:r Shop, Container Gate, Cargo Gate ‘Power Supply
Station, efc.

Emergency power will be provided by two diesel generator units, by t_rans_forririg from
the normal power system by means of a“transfer swith in case of émérge'ncy. The
emergency power system will take over the 480 V and 208-120V essential loads and
gantry crane loads by means of a programable controller activated by a transfer _swi.tch'. '
The system will be complete with an automatic control umit including the start
procedure for engine, the fuel and coolmg system, voltage and frequency regulatlon
and paralleling controller. '
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The generator will have the following features:

- Location . Generator room of the Power Supply Station

- Diesel engine. : Bxposed indoor type, radiator cooling type
- Ratingtype . :Stand-by '
- . ACgenerator  :3-phase; 4, 16 kV, 60 Hz, brushless type
- - Control panel ~  : Self-standing cubicle type
- Daily fuel tank  :2-indoor 1.5 m® (6 hours at 100% load) -
- Fueltank : 8 m3 underground type (15 hours at 100% load)
Underground Cables ‘ '

Power cables are basmally designed to be placed in PVC conduits one meter below the

~ground Tevel, Cable pits will be constructed where bends or major joints of cables

occur. The Pits will be constructed by brickworks with remforced concrete siab covers.
Manholes with approprlate spacing will be placed along the line for easy maintenance

access

Underground cables will be of XLPE/PVC copper type for 5 KV and 600V lmes
rangmg in size from 14 mm? (No 6AWG) to 500 mm2 (1000 MCM)

- From the transformer to the ultrmate loads, the voltage drop shall not be over 4 O%

under full load condmons The voltage drop for eqmpment such as gantry cranes,

' loaders conveyors reefers, etc. shall be kept at maximum 2.0% at the outlet

(connectlon pornt) of the load

Power Supply for Water Purifi Latlon Facility

Because the water purification facrhty will be located outside the port site, near the

"water tank, it was planned to use an electric power supply system different to that of

the Power Supply Station. This service 'wi_il consist on a primary 3-phase, 13.2 Kv line,
mounted on concrete poles, with a substation with 3 sets of 1-phase 15 Kva,
13. 2/0.48 Kv transformers, to feed a 25 HP pump.

Power Supply for Deep Well
Because the deep well will be installed outside the port facilities, and its location will

' depend on the corresponding survey of deep well it is planned to use an electric power

supply system drfferent to that of the Power Supply Station. This service will consist
on a primary 3- phase 132 Kv hne mounted on concrete poles, with a substatron with
3 sets of 1- phase 25 Kva, 13.2/0.48 Kv transformers, to feed a 40 HP pump. This
service, as well as that of the water punflcatron facilities will be connected to the EEO
13.2 Kv electric network in the area.
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0.2.4 Area Lighting _
~ The folIoWing categories of area l'ighting will be applicd:
. Flood lighting of container terminal 25 -40 lux
- Flood lighting of multipurpose areas 25~ 40 lux
- Lighting of maintenance areas - 100 lux
- Lighting of access roadsand parkings 10— 15 lux

0y

@

&)

@)

6.2.5

@

Contamer Terminal and Multlpurpose Areas

nghtlng with above levels will be provided by light masts. A lighting mast w1ll have a
helght of 25 m (multlpurpose and reefer yard) and 36 m (Container Yard) and will be
placed as intervals of approximately by 60 — 100 meters, On each mast a corona with

high pressure sodium floodlights (6 x 1000 W) will be installed to give an equal

hghtmg level in the individual parts within the areas. nghtmg level umformity shall
be reached on the basis of the followmg calculation:

| E(min) over E(av)> 0.4

The quayside area will be illuminated with light fixtures mounted on the cranes to

present a local level of 100 lux within the operétiohal area of the cranes. In the non

productivc' hours, the illumination of the quéyside area will be reduced to 10 - 15 lux.

- Maintenance Areas

The maintenance area beside the Mamtenance and Repair Shop w1ll be 1llummated

with Metal Halide lamps (400 W) on light poles of 12 meters high.

Access Roads _ o _
The access roads and parking areas around the Port Administfation Building will be

illuminated with high pressure sodium lamps (250 W) on light po]es of 12 meters h1gh
‘The entrance gates will have an illumination level of 25 40 lux.

Other Lighting

* Around the Container Freight Station and Maintenance and RCpau Shop, hghtmg will

be provided by high pressure sodlum fixtures mounted on the wall or on the roof.
Various Systems

Fire Alarm System’

Fire alarm systems will be installed with control panels, fire detectors, bréak-glass

- push buttons, slow whoops and cabling systems in various buildings. A main control

pane! will be installed in the Port Administration Building. Alarm functions will also
be separzitely collected in the fire brigade area. In office buildings the instaliaﬁons will
be of the “built in” type and in sheds the installations shall be of the “built up” type.
Near the light mast, call points on the site will be located if needed. Fire detectors will

ot cover more than 1000 m? per group with a maximum of 30 individual fire detectors.

Break glass bush buttons will not cover more than 10 poiﬁts in one group. The groups
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)

@)

shall cover only one floor, except staircases in the buildings.

Grounding

The grounding system will consist of ground electrodes ‘connectors and copper
conductors. For neutral grounding of transformers, at least two electrodes will be used
for each unit. Protective grourlding of high and _low_voltage systems with copper
conductors and locally to drive in electrodes in ground of soil will be part of the
system. |

The generator units shall be connected to ground at the star pornt The transformers

(triangle star type) shall be connected to ground via a secondary star pomt

nghtnmg Protection
Lightning plotecuon systems wrth copper wires, arrestors and electrodes will be
provided as a grid on the buildings. L1ghtmng masts will have atrestors and electrodes.

_Equlpment will have its own llg_htmng connection to ground.

'Telephone/Data Network

- Communication systems on iand will- connect the port with the nanonal telecom

network for adequate opetation of the Port. The telephone company will extent the
systems in the La Union port region by the completion year to meet the reqmrements
of the Port. '

Telephone and Data System
For internal and external commumcatlon in the port area a telephone exchanger will be
located in the Port Ad_mml_st_ratron Building with 30 external and 150 — 180 internal

lines, All buildings will have a connection either with copper or glass fiber cable,

depending on the distance of each building to the exchange. In the buildings branch
boxes will feed a UTP-network for data and voice communication. Also connection

points will be installed at the electric service pit for ships in each berth.

The computer network belonging 0 the container operation system will be linked with
active components to the network. These requirements will be incorporated in the
destgn of the data systern including active components. '

| The tclephone exchange will include facilities for security and back-up. Cabling will

follow_ underground routes in conduits.

Mobile Phones

For the port s Operatmg activities, 20 mobile phones shall be integraied in the
telephone system for daily use by operators In further development the number of
mobite phones will be extended.
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6.3
6.3.1
1

@

VHF-System .

A VHF-system connectmg by aorlal transmtssxon the Port with the shops shall give
radio link to the vessels. Empty condmts will be mstailod between (he antenna and the
navigation control room.

Walter Supply System

EXisting Water Supply System

- Water Production and Distribution

Water supply in El Salvador is controlled and oporatod by the “Admmlstramon
Nacional de Acucductos y Alcantarillados (ANDA)”, which is a government entity.

" Countrywide ANDA produced 267.27 milli'on m® of water of which 10.7% or the

equivalent of 28.5 million m* were produced to serve the populatlon and mdustry in
the Eastern Region of the country, '

Partlcularly in La Unién Province, the current water supply system is spllt mto two; _
ANDA water supply and supply from private wells by private companies for self

- consumptlon 'ANDA has 3 water generatlon systems in La Union City w1th a total

pump capacity of 26 gal/s (98 lit/s) and a water storage capacity of 1050 m®. Th_ls ..
capacity ha's allowed ANDA to cover the required peak hour demand which'i_n_ the last -
five years (1996-2000) has remained constant at about 42 gal/s (159 lit/s) with the
average demand remaining also constant at about 18 gal/s (68 lit/s). '

- ANDA distributes water to the city through a pipe network laid under municipal roads.

The biggest water main in the system is an 8” (20.32 cm) cast iron pipe and most of '
network is made up of 2 1/2” pipes (6. 35 cm). '

ANDA had planned to start construction of additional deep wolI with tank with a

storage capacity of 2000 m’® however this plan was halted due to lack of funds for the
project,

Present Condition at Acajutia Port _ :

Regarding water supply for Acajutla Port there are 2 wells in the Aca]utla Port with a
capacity of 13.3 gal/s (3 m*/min) each. The deepest well is 120 m for the Well No. 1
and 100 m for the Well No. 2. Water is being pumped from the well, chlorinated and
then stored in two metal tanks with a capacity of 190 m’ each located near the wells.
Then, water is distributed to the port area for the use of ,buildihés/veSseis.and for
firefighting. The water main pipes in the port area are made of cast iron with a
diameter of 6” and 8” (15.24 cm and 20.32 cm) and secondary pipes are made of PVC
or cast iron with a diameter of 17 to 47 (2.54 cm to 10. 16 crn) The Well No. 1,

however, will be demolished due to its superannuated condltlon
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CEPA has a plan to construct a new well with a capacity of 13.3 gal/s (3 m*/min). The
construction cost is approximately US$160,000 (excluding TAX), including excavation
work, screening work, water pump, water pipe, clc. |

Present Condmon at La Unidon Port Site

* There are two wells in the Cutuco aréa which are administrated by CEPA, one at the
_area administrated by CORSAIN, and three wells in La Gaviota. The location of wells

are shown in Table 6.3.1.

: Table 6 3.1 Coordmates of Exrstlng Wells in La Umon Port Area

Well LD Latitude Longitude
Cutuco 1 13° 292" . 87° 49748”
Cutuco 2 ' S 13020017 87° 49745”
CORSAIN 13° 197227 87° 4925
Gaviota 1 ) 13°18753” 87° 51757
Gaviota2 i 13° 24702 87° 53745"
Gaviota 3 : 13° 14758~ : 87°51°07°

' The Cutueo 2 Well i is of drilled type and is being used for water distribution to the

Cutuco Port. The water surface of the well is at around 12 meters below the ground
1eve1 Its water supply capaelty was estimated at 15 to 20 gal (38.1 to 50.8 liters) per
mmute accordmg to interviews w1th the port personnel

The Cutuco 1 Well was used to supply water to a shrlmp processing plant located on
the east side of the Cutuco Port. However, the plant was closed in 1997. It is reported

_ that this is a shallow well and the capacity is not known.

The CORSAIN Well is a drilled type deep well arr_d is currently used for self
consumption. It is equipped with a pump system, which can fill 2 tanks with a total
storage capacity of about 2,000 m® in 24 to 36 hours. Therefore the well capacity was

: estirﬁated at between 1. 2 and 1.6 m%s.

- A limited survey was carried out of wells around CEPA grounds in the La Uni6n Port

area to verify the water depth. A well was found in the yard of a private house near the
Navy. Local h_abrtant_s said that the ‘well was closed because the water service from

- ANDA was 'in'trod_uced around August' 2001. The water surface of the well was found

at ard_r_m_d 17 mieters below the ground level. Another well was visited at a location
about 100 meters east of this one but the depth could net be checked since it was

abandoned and objects have been thrown in the well, preventmg measurement.

632

Desrgn Standard and Code

: Planmng and desrgn of the water supply fac1lrt1es were carrred out based on the

followmg standards and codes,

- Agua Potable, Agua Envasada, Aguas Residuales Descérgadas a Un Cuerpo
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| Rec'.eptor in El Salvador (199’7).

63.3 Water Demand

(@)

. ._

3

. : Water Demand
Area Number of Unit Average Maximum
(m?) Persons - - 11x1.1
‘ S o - Lit/p . mday Mfday -
Administration Building 2,500 1007 120 120 1320 -
: S : : (100)™ (120 (12.0) (13.20) -
: : : ' ‘1 ' 26.40
Container Freight Station | 2200 S15 120 18 198 -
' o L (25)" 120y 3.0 - (3.3
I _ : ' g 5.28
Maintenance and Repair Shop 1,200 20 - 120 .24 S264
. |Power Supply Station ' 320 3 120 036 -1 040
Total Demand for Buildings - ' ' "1 303 34.72

The total water demand is studied based on the demand for cach bulldmg, vcssels
{Container Vessel zmd Bulk Vessels) and firefighting. The maximum water demand is
calculated at 948.3 m’ per day, which mcludes 34.7 1w’ for bulldmgs, 660. 0 m’ for
vessels (Container and Bulk), and 253.6 m’ for ﬁreﬁghtmg as dlscussed below.

_ Water Demand for Bmldmgs

The average and maximum water demand per day for each bulldmg is calcu}ated as
shown in Table 6.3, 2 '

Table 6.3.2 Water Demand for Bmldmgs _

Remarks:  *1 This figure was rounded from 92 to 100 persons,
*2 This figure is the average number of visilors to the Administration Building.
*3 This figure is the average number of visitors to the Container Freight Station.

Water Demand for Vessels _ S .

The maximum water demand for vessels is estlmated on the assumptlon that a
container vessel and a bulk vessel will be moored at the port in the same day. The
average water demand of container and bulk vessels is 300 m®, which is Com'pos"ed of
100 m’ for drmkmg water and 200 m’ for boiler. The maxunum water demand should
be computed with an additional 10 % to the average water demand accordmg to

- Design Gmdehne for Water Supp]y Facilities in Japan (2000) Thercfore, the

maximum water demand is calculated at 660 m® (2 vessels %300 m*x 1 10) per day.

Water Demand for Firefighting ‘ _ ‘

The water demand for firefighting is estimated considering the water capacity by
building, container yard, and _.vessel. 'T_he water demaﬁd for ind'oo'r'énd outdoor
firefigﬁting sys'tcm of buildiﬁgs is calculated at 57.6 m® as shown in Table 6.3.3 _
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Table 6.3.3 Water Demand of Burldmgs for I’weﬁghtmg

Drain-pipe | Discharge | Numberof |  Water Total Water
Pressure Volume Fire - Volume | Volume (m*)
- (kgfem®) (lit/min) | Hydranis () ,
(Indoor) _ :
Administration Building | w7 |10 | 6 | 26 | - 156
{Outdoor) ' o '
Administraiion Building " 25 350 2 7 14
Container Freight Station 25 350 2 7 14
Maintcnance and Repair Shop - 3 350 1 700 1
Power Supply Station 2.5 350 1. | -7 7
: ‘ ' : o : ' Total .- 576

Accordmg to NFPA 307 Standards for the Constructlon and Frre Protection of Marine
I‘ermmals Piers, and Wharves (200() edition) pubhshed by the Natronal Fire Protection

‘ Assocxatron the number and location of hydrants and hose connecttons for wharf dl’ld
" marine termmal yard should not be spaced further than 90 m from cach other nor more

than 45 m from the dead-cud arca. Therefore, itis necessary to supply 28 hydrants in
the wharf and container, mult1 purpose passenger yard and open storage. The necessary

'water demand for the arca is calculated at 196 m® as shown in Table 6 3 4

' Table 6.3 4 Frreﬁghtmg Water Demand Calculatlon for Wharf Area

Drain-pipe | Discharge | Number of Water Total
Pressure ~ | Volume | Fire Hydrants | Volume Water
(kg/em?) | (lit/min) (m%) Volume
Container and Multi-purpose | ' '
Yards, Passenger Berth, etc 2.5 350 28 - 7 196

Asa result the total water d.emand for f_irefi.ghting is caicuiated at 253.6 .
_Sources of Water '

Possible sources of water should be evaluated based on field surveys and laboratory
tests. Therefore, in order to grasp the exact locanon and capacrty of wells, it is

' necessary to carry out an exploratory survey

- In El Salvador the potable ‘water quality is reguiated by the Salvadorean Proposed

Standard NSO 13. 07.01 published in 1997 by the National Council of Science and
Technology (Consejo Nacronal de Crencra y Tecnologla CONACYT) which'is an
adaptation of the Potable Water Gmdelmes pubhshed by the World Health

Orgamzatton

According to the mformatron obtalned from CEPA, a deep well for the La Unién Port
will be furnished by CEPA before starting the eonstructron of the Pr0]ect Moreover '
CEPA will provrde the plpelme from the deep well to the water purrfrcatlon faulrty'
before or during the port construcuon Consequently, the constructron of a deep well is
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cxcludcd from the scepe of the La Uni6n Port Project.

6.3.5 W'lter Storage and Distribution System
(1) Plan for Waler Storage and DlStI‘lbllt!OIl System
There arc 2 alternative cases for the water storage and distribution system as shown in
Figure 6.3.1
The water d1str1but10n route to the port area in Case-1 is by way of purlflcatmn system
and water storage tank from well.
The water distribution route to the port area in Case-2 is by way ot purlhcatlon syatem
water storage tank, pump station and water tower from weil
(Case-1)
Puriﬁcation
[ ] el sz [mine_]
’e v :
0"- e Vessels
well (7)-2 D'S"'b“"."g » (Container and{
- Ras_cnjmr (Water Supply) Bulk)
Water K
StorageTanks
{Puriftcation & Lo
(Water Intake) Water Distribution ) L
{On Hill ; Elev =49m) - (Port Area)
BY CEPA FOR THE PROJECT
(Case-2)
w| Purification :
or // “ Vessels -
; Distributin Wal {Container and
Reservois SP'”.“" i Towey F—— Bulks)
- . tallen A | (Water e
Water Storage (EL=30m Supply) .
(Water Intake) ’
(Purification & Water :
Distribution ) (Port Area)
{Port Area) )
BY CEPA FOR THE PROJIECT
Figure 6.3.1 Alternative Systems for Water DlStI‘lbllthll and
Storage
The advantage and disadvantage of the two alternative cases for water dlStl‘lbuthIl
systems are shown in Table 6.3.5. As a result, Case-1 s selected in consxderatlon of the
advantage- dlsadvantage analysm results of Case-1 over Case- 2
MATN REPORT 6-28

CHAFPTER 6




DETAILED DESIGN ON l’OR'T RBAC]"!VATIOII\.J PROIECT

FINAL REPORT

IN 1.A UNION PROVINCE (JICA)

"Table 6 3.5 (,ompanson of Alternative Cases for Water Distribution rmd Storage

the port,

| Itis posslble to minimize ¢ water pipeline.

" Advantage Disadvantage

Case-1 T is possible to secure enough water pressure | The length of pipeline out of porl arce is longer
and head since water tank will be installed at a | than Case-2.
high place between 47 and 49 m. Therefore the | In case of suspension of water supply al main
nuntber of water pumps can be minimized. waler pipe between reservoir and cnirance of
Stable water supply to pori is possible because | port along the general road, it is impossible to
of natural flowing instcad of artificial flowing | cnsure stable water supply io the port.
by using pumps. —
It is not necessary to install water tower.
Operation cost is cheaper than Case-2.
Maintenance is more easy than Case-2.

. Sanitary water can be provided.
Case-2 | It is possible to ensure stable water supply to | The structure of water tower is not stable

against earthquake. -

The required number of water pumps and
capacity are larger than in Case-1.

Construction of a water tower is requrred for
watei supply for such purposes as washing,
water quality test, etc.

The construction cost is higher than Casel

since water tower will be constructed.

- Therefore two a]ternatrvc storage capac;ltles and structural types are consrdered for the

2

1)

2

‘storage tanks:

Altematrves for storage

- Two tanks with the capacity of 500 m’ each
- One tank with the full capacity of 1,000 m’®

The two tanks alternative is chosen since it allows supplying water to the Port

" with one tank meanwhl_le the other is under maintenance.

 Alternatives for structural type of storage tank:

- Concrete Tank

' - Metal Tank

The metal tank type is selected since its construction period and their
construction cost are less than the concrete one. |

Requlred Water Pressure for Each I‘acrhty

The required water pressure for buildings, firefighting and water supply for vessels is

calculated as s_hown in Table 6.3.6. The maximum design water pressure is

3.57 k_g,’f/cm2 which corresponds to the Por_t'Adminis_trat_ion Building since the head

' fost at the six-story building is highest among the port buildings.
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2)

&)

“@

Table 6.3.6 Required Water Pressure

Water Supply Numberof | Required Water Pressure
unit | Total Demand | t1oor or Head : ' )
o Lit/P pr (Mpa) | keflen?®
Water Supply for Buildings ‘ ' s
Administration Bldg - 120 240 6 Floor 0.35 - 3.57
Container Fright Station 120 " 1.8 1 Floor AN - 1.53
Maintenance and Repair Shop 120 2.4 " 1Floor - 015 . 153
Power Supply Station - 120 0.7 1 Eloor 0.15 1.53
Fuel Station_ | 20 0.7 1 Floor 0.15 153
Water Supply for Firefighting (Fach Hydrant_) ' L : )
Administration Bldg (Indoor) - <26 6 Floor . 017 SR W)
Administration Bldg (Outdoor) - 10 - 0.25 : 2.55
Container Freight Station ' - ~ 1.0 - 0.25 2.55
{Outdoor) : '
Maintenance and Repair Shop - 70 . - 0.25 2.55
{Outdoor) : ' :
Power Supply Station {Outdoor) - 70 - 0.25 : 2.35
Container Yard (Outdoor) 7.0 - . 025 2,55
Water Supply for Vessel ‘ L :
~ |Container Vessel : T - 330 10m 0.25 2.55
- |Bulk Vessel ' - : 330 10m 025 2.55
Design Condition
Case of Water Supply

Two altematlve cases of water supply are applled as follows The diameter dnd layout
of pipeline is calculated according to the result of dlscharge and effective head.

Case-1: Normal Condition
Water Delivery: Hourly maximum consumption
Water Supply: Daily maximum consumption
Case-2: Abnormal Condition (in case of fire)
Water Delwery Da1ly maximum consum]otlon + water for ﬁreﬂghtmg

Water Supply Daily maximum consumpnon

Water Level of Reservoir (Water Storage Tank)

L.W.L. is apphed as the reservoir water level.

Ground Level
The ground level is assumed to be the developed ground level at panel pomts of the
water pipeline.

Velocity Wlthm Pipe
The maximum velocity within pipe is assumed to be 3 m/s.
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(6)

(7)

6.3.7
(D

Efl'ecti\(e Head
The effective head is assimed to be between 15 m and 75 m.

Piezometric Head . _
The piczometric head is assumed to be less than 80%,

Calculation Model
The calculauon mode! is prepared using the Hazen Williams formula The formula is

defined as follows.

H=10. 666XC185xD"37x Q”b

Where

*  H: Loss head (m)

- Velocity coefficient: 110 -

=  D: Diameter of pipeline (m)

«  Q: Discharge (m¥s) _

»  L: Length of pipe between panel poinis (m)

Result of Calculation

Dldmeter of Plpehne .

The diameter of the main plpellne inside and outside the port area is calculated to be
150 mm and 300 mm rcspectweiy according to the calculatlon of plpelmc network.’
The main pipe outside the port means the section from the reservoir to a diverging
point in the port. The diamieters of the pipes are summarized in Table 6.3.7.

- Table .6,3.7 Diameters of Pipes

Water Supply for Building Necessary Diamceler (mm)
Administration Building, 75
Container Freght Station 38
Maintenance and Repair Shop - 38
Power Supply Station 38
Fuel Station - L ' ' 38
Water Supply for Firefighting ] '
Administration Bldg. (Indoot} = . 150
Administration Bldg. (Outdoor) 150
Container Freight Station (Outdoor) - 150
Maintenance and Repair Shop (Quidoor) 150
Power Supply Station (Cutdoor) © 1150
Container Yard (Qutdoor) - 150
Water Supply for Vessels '
Container Vessel L 150
Bulk Vessel 3 : 150
Main Water Pipeline in Port Area ' 150
Main Water Pipeline out of Port Area - 1300
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2 Locatlon and Depth for Laying Wflter Plpelmes Undergronnd

3

@)

)

6.4
6.4.1
(1)

1) In order to prevent damage to and by various pipelines under the ground such as
telephone line and electric line, the water pipeline should be installed at
minimum intervals of 0.3 m from other pipelines. '

2)  In order to prevent possible lifting movement by pressure and damage of plpelmc
by traffic, a minimum overburden should be secured as shown in Table 6.3.8.

Table 6.3.8 Minimum Overburden for Water Pipes

Location of Pipe Minimum Overburden Remarks
Public Road (Roadway) - More than 1.2 m L -
Public Road (Sidewalk) More than 0.9 m .
Private Road More than 0.75m At places with heavy traffic, a

minimum overburden of more
than 1.2 m shall be secured

| Land for Building - Morethan 0.3 m Generally (.45 m is applicd

Installation of Sluice .Valves , _

Sluice valves will be installed at intervals of 500 m to 1000 m for the main pipeline
and 250 m to 500 m for the secondary pipeline. Moreover, they will also be installed
at the diverging points of the water pipeline network in order to stop ﬂowing water and
to adjust discharge in the pipe.

Installation of Air Valve and Blowoff Valve _

Air valves and blowoff valves will be installed at places of undulation such as the

water main pipe section between the Water Storage Tanks and the entrance of the port
along the main road.

Water Meter
Water meters will be installed on the water pipe lines for buildings and vessels i in order
to know the exact water volume supplied. In the case of the _Acajutla port, CEPA sold

water to private companies and vessels at US$ 0.30 and US$ 1.55 per m® respectively
in 2000.

Firefighting System

Present System

Present Firefighting System at the Site

“The El Salvador Fire Department does not have its own standard and code of practice.
The accepted -practice is to use the code from the United States of America or any

other internationally recognized Fire Code.

The port area will be equipped with firefighting capabllitles that will allow 1mmed1ate
tesponse to a fire incident in the port. The equipment should be capable of 1n1t1atmg

~ firefighting before the arrival of the La Unién Fire Brigade. The response time from

the La Unién Fire Department to the Port Entrance is about 5 minutes.
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The Fire Depattment of La Unién, through the Ministry of Interior, acquired one new
pump truck with a tank capacity of 100 gallons (378.5 liters) in January 2001 and is
expecting to receive an additional tank truck with a tank ‘capacity of 8000 gallons
(30.28 m *) in the near future. It is assumed that the equipment reliability is high since
the pump truck 1 1s new. The truck is not designed to use saline watet, however it could
be used in extreme emergencies as long as the distance from the pump centroid fo the
inlet is not more than 10 meters. T he fire hydrants in the Clty are under normal gravity

: pressure from the storage tanks since they are located at high places.

The Fire Department of San Mlguel C1ty has also acquired a new pump truck similar to
La Unién’s and its response time to La Unién City is about 45 minutes. The fire
brigade consists of 6 person teams that work in three hours shifts.

Regarding the firefighting system for the port, the distributto_n system for drinking
water will also be used for firefighting. The diameter of 150 mm is enough to
transpdzt 63 m’/h for simultaneous use of 3 hydrants (3 x 21 m’/h).

Flrefightmg System of Acajutla Port

There are 28 hydrants and 49 valves for firefighting system in the Acajutla Port. The

capacity of each hydrant is 40 PSI (2.81kgf/lem®). The hydrants and valves are
connected to the general water supply pipe system in the Acajutla Port. CEPA owns a
ﬁreﬁghtmg truck wrth tank in the Acajutla Port for use in case of emergency. The
hydrants on the pier were 1nsta]led at mter vals of about 45 meters.

The ex1stmg fire extlngulshers and hydrants are shown in hgures 6. 4 1 and 6.4. 2

Figure 641 Fire Extinguisher . .Figure 6.4.2 Underground Type Hydrant

6.42 Code for Firefighting Facility

Planning and design for the firefighting facilities sare carried out based on the
foliowmg standard and code.

- NEFPA 10 Standards for Portablc Fire Extmgulshers (1998 Edition): National Fire

Protection Assocratlon (USA).
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6.4.3

6.4.4

6.4.5

' . NFPA 20 Standards for Instaliation of Stationzrry Pumps for Fire Protection (1999

- Fdition); National Fire Protection Association (USA).
- - NFPA 22 Standards for Watcr Tanks for Private Fire Protection (1998 Edition);
Natronal Fire Protectron Association (USA). : '
- NFPA 307 Standards for Construction and Fire Protection of Marme Termmals,
Piers, and Wharves (2000 Edition); N National Fire Protection Assocratlon (USA)
Fire Hydrants and btand -by Hose for Terminal Area

The distribution system with a diameter of 150 mm has a regular pattern of outlets for '
fire hydrants of 64 mm (2 1/2”) aceordmg to NFPA307. The entire terminal will be
covered with this grid of 80 m — 90 m. The fire hydrants for outdoor structures such as

- wharf, yard and around bnilding will be installed at 34 points.

Concretely, hydrants will be installed as follows:

- 28 outdoor hydrants for wharf, container/bulk yard and open storage.

- 6 outdoor hydrants for around buildings such as 2 hydrants for the Port
Administration Building, 1 hydrant for the Contaiper Freight Station, 1 hydrant
for Fuel Station, 1 hydrant for the Maintenance/Repair Shop and 1 hydrant for
the Power Supply Station. -

- 6indoor hydrants for the Port Admrmstratron Burldlng, one for each floor.

" The types of hydrants to be installed wrll be as follows

- 28 outdoor hydrants: underground type in order to avord collision by trailers and
loading/unloading equipment (single plug).

. 6 outdoor hydrants: stand type (twin plug).

- 6 indoor hydrants: Box type by manual system (smgle plug)
Fire Hoses in Bulldmgs '

In the building and sheds, fire hoses will be directly connected to pipes of 62 mm 2

1/27).

Extinguishers and other Firefighting Equipment

Portable extinguishers will be placed inside the buildings, according to the NFPA 10
Standards. In order to support the action of fire hydrants, s'ev_en (N weather-proof,
wheeled 125 pound's ABC type extinguishers will be installed in the outdoor structures -
in the port area: two for the Container Yard, one for the Passenger Terminal, one for
the Bulk Yard, one for the Fuel Station, one for the Power Station and the Maintenance
and Repair Shop area, and the last one for the Container Freight Station arca.

Scven fire station cabinets will be installed strategically in the outdoor structures: two
for the Bulk Yard, two for the Container Yard, one for the 'Passenger Terminal, one for
the Power Station area and the last one for the Administration Building area. These
cabinets will contain the basic required equipment to operate the hydrants in case of a
fire, in accordance with NFPA standards.
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6.5
6.5.1

6.5.2

6.5.3

1)

@)

For immediate response in case of a large fire in the Port area, a mobile Fire Pump will
be provided instead of a fire truck for the Project.

Wastewater 'Ireatment Systcm

Present Condltlon of Wastewater 'I\‘eatment System at Aca]ut!a Port

“Regarding the sewerage system in the Aca]uth Port there are 11 septic tanks made of

concrete and 1 SGpth tank made of metal around the bulldmg A concrete pipeline of
6” (15.24 cm) connects the bmidlng and the qepnc tanks. Wastewater is discharged
into the sea directly from the septic tanks. There is an oil separator in the maintenance

and repair shop, and that facility is connected to the sewerage pipeline.

‘Design Standard and Code

Planning and design for the wastewater facilitics arc carried out based on the following

standard and code.

- 'Agua Potable, Agua Envasada, Aguas Residuales Descargadas a un cuerpo
" Receptor in Bl Salvador (1997). - -

| Design of Wastewater Treatment System

‘Wastewater [‘reatment System for the Project

The wastewater system for buildings will LOIISISt of two separated pxpehnes as follows:

Sanitary Drainage: o d1spose of effluents contammg bodily waste from water closets

and urinals.

Waste Drainage: to dispose of clear wastewater effluents from sinks, showcrs, floor

drains and wash basins.

These two or three dramage plpehnes are planned to converge in connecting manholcs

- Joint wastewater is planned to be collected into a $150 mm main pipe, and then

conveyed to wastewater treatment p]ants.

7 DeSign Concept

Wastewater Dlscharge Source: Admm;stranon Bulldmg, Mamtenance and Repair Shop,
Power Supply Station, and Container Freight Station (CFS).

- Method of Discharge: Separate method, which consists in separating wastewater from

storm water in order to minimize the size of the wastewater treatment facilities.

The diséhafge volume of wastewater was determined as shown in Table 6.5.1
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Table 6,5.1 Wastewater Discharge Volume

. m’fday m*//hr m*/min mYs
Daily Average Volume 44.25 - 1.8437 0.0307 0.000512
Daily Maximum Volume 61,95 2.5812 0.0430 0.000716 -
Hourly Maximum Volume 106,20 4,425 0.0737 0.001229

The | water qtlality after treatment is determined according’ to the' Salvadoran
Environmental Protection Reqmrement in NSO. 13. 07. 03.01 standards as shown in
Table 6.5.2

Table 6.5.2 Planned Water Quality

Inflow Water Quality Discharged Water Quality | Removal Ratio (%)
: {mp/lit.) {mg/lit.} : ' :
BOD 200 30* - 835

- The discharge volume of wastewater from each building is assumed as shown in
Tables 6.5.3 and 6. 54 The Container Ffeight Station Ai‘; separated from the main
wastewater pipeline since it is necessary to secure a steep slope for pipes due o a qutte
| 11tt1e dtscharge volume and longer distance from the CFS to the main p;pe

Two treatment facilities for wastewater will be required: one for the Contamer Fretght
Station (Treatment Facmty N° 2) and one for the other bulldmgs such as
Admmlstratmn Bmldmg, Maintenance and Repair Shop and Power Supply Statlon
(Treatment Facility N° 1). The locations of pipeline and {reatment facﬂltles for
wastewater are shown i in Figure 6.5.1 o

“Fable 6. 5.3 Planned Dlscharge Volume of Wastewater for Treatment

Facility No. 1
Numbcr Wastewater ‘Wastewater _ o A
Area of Volume(Daily | Volume (Daily | Max. Wastewater Volume (Hourly
{m?) Persons Avcrage Maximum Maximum Volume) x 3.0
Volume) Volume)x 1.4 | - : )
Lit/P | m¥day |Lit/P| m¥day |Lit/P Lit . |m3/day| m3/s

1. 2,500 112 150 - 16.8) 210 23.521630.0f - 70,560| 70.56
Administration (100)*? (15.0) (210} (63,000 - (63.0)

Bldg. : 212 31.8 4452 133,560 -133.56] 0.00155
2. Maintenance 1,260 200 150 300 210 4.20|630.0 12,600 12.60( 0.00015
and Repair : ' ' :
Shop
3. Power Supply 320 3 150 0.45] 210 0.63}630.0 1,890  1.89] 0.60002
Station : : ‘ ' :

Total Demand 235 35.25 49.35 148.057 0.00172

Remarks: *: ThlS figure consists of 100 workers for Administration Bu:ldmg, 6 workers for

Container Gale, and 6 workers for Cargo Gate. -
: This figure is the average number of vnsntors to the Admlmstration Bmldmg

MAIN REPORT

~ CHAPTER 6




DETAILED DISIGN ON PORT REACTIVATION PROIECT

FINAL RHPORT

IN LA UNION PROVINCE (JICA)

Facility No., 2 :
Area | Number Sewage Sewage Volume Max. Sewage Volume (Hourly
(my| of | Volume(Daily | (Daily Maximum Maximum Volume) x 3.0
Persons Average Volume) x 1.4
'  Volume) ‘
unit_|Demand| unit _| Demand . ]
o LiP | mday | LitYP | m’/day | Lit/P Lit  |m3/day m3/s
1. Container e o ' '
15 225 3.15 9,450 | 945

Freight 2,200 . 150 210 630.0 .

Sttor <251 (3.7;) T | (525) (15,.750) 1575 |
“Total Demand 40 | 6.00 : 8.40 25,200 | 252 ]0.00029] .
_ Romarks: *':  This figure is the average number of visitors to the Container Freight Station. o

— ;
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T‘nble 6.5.4 Planned Dlschﬂrge Volume of Wastewater for 'I‘reatment
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_ Figure 6.5.1_ 14)¢ati0n of Wastewﬁter Treatment Facilities
654 Design Condition '
(1) Veloc;ty Within Plpes
The apphed maximum and minimum velomtles w;thm pipes are 3 m/s and 0. 6 m/s

' respectwely

@)

Diameter of Plpes

. The mlmmum diametcr of plpe should be more than 150 mm for the main pipe and

 feeder plpes for bu11d1ngs in order to avoid cloggmg of pipes.
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(3) Roughness Coefficient o
- Concerete Pipe: 0.013, PVC: 0.010
(4) Minimum Overbui‘den _
The minimum overburden of 100 cm below surface or thickness of pavement with 30
cm as clearance is applied. '
(5) | Maximum Interval of Manhole =~
The interval between manholes should not be more than 50 m.
(6) Calculation Model S |
The calcvlation model os applied using the Manning formula as follows:

V= 1nxR¥PxI¥

C Q= AxV
V= Velocity (m/s)
Y. . Slope
R= A/
A= Section area for flowing (im?)

P=  Wetted perimeter (m)

Q= Discharge (m%s)

N=  Roughoess coefficient
6.5.5 Result of Calculation

The diameter of main pipes and feeder pipes is calculated as 150 mm. The material of
pipe is determined to be PVC (VU) in consideration of the velocity within pipes.

The results of calculation are summarized in Table 6.5._5

Table 6.5.5 Wastewater ijstem Summary
{Administration Building, Maintenance and Repair Shop, Power Station)

Ground | Grade | Distance | Material | Roughness | Diameter | Velotity | = Name and
Level | (%) (m) Coefficient | of Pipe {m/s) Depth of
{mm) Manhole
A : ' ‘ A +1.200
From Ao B +5.537 1.0 7.50 VU 0.01 150 1120 B +1.325
' From B to C +5.537 1.0 14.10 VU 0.01 150 1.120 C +1.572
F . S F +1.200
From Fto G +5.602 1.0 13.16 VU - - 00 150 1.120 G +1.382
From Gto C +3.592 1.0 2047 VU . 001 150 1.120 B
FromCtoD +5.537 1.0 16.10 VU 0.01 150 1.120 D. 1.783
H S : - H +1.200
FromHtol +5.602 1.0 1200 VU 0.01 150 1.120 1 +1.370
FromlioD +5.602 1.0 38.00 vVu 001 150 1.120
From D to D-1 +5.637 1.0 47.14 vu 001 | . 150 1.120 D-1 | +2404
FromD-1t0E +5.637 1.0 47.14 " VU 0.01 150 1.120 E +2.925
J ' ' : . S 1 +1.200
FromJtc K +5.857 1.0 36.30 Vu - 001 - | 150 1.120 K +1.613
FromKtoE +5.857 1.0 18.13 - VU 0.0 150 1.120
From E to Pump 10
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Table 6.5.6 Wastewater System Summary
{Container Freight Station)

Ground | Grade | Distanc- | Matcrial | Roughness Diameter | Velocity | Name and Depth
level (%) e (m} Coetficient of Pipe (m/s) of Manhole
{m}) ] {mm) -
L : : L +1.200
From L to Pump +5,332 1.0 5.00 VU - 001 150 1,120

0.5.6 Wastewater T:eatment Facilities

- The type of Wastewater Treatment System is determined based on B nv1ronmental

Standards of E! Salvador. Accordmg to the standards for the discharge, BOD for
domestic water should not be over 30 mg/l In order to guarantee the fulfillment of this
st'lndard and conbldermg the existing systems in El Salvador, the “Activated Sludge”
System, in the modality of “Expanded Aeration” is selected.

This System consists of the"following processes:

Preliminary Treatment: raw wastewater from buildings runs through a filtering screcn
contained in a tank in order to retain coarse materials.

- Biological Treatment (Activated Sludge): consists in two processes: aeration process

and settlement process.

Acration Process: the wastewater coming from the preliminary freatment is conducted
into the Aeration Tank. In this tank the wastewater is injected with air through fine
bubble diffusers in order to create the suitable environment for bacteria to degrade the
organic pollutant matter.

Settlement Process: After the aeration process the treated sludge—waier mixture is
conducted to a Settlement or Clarification Tank. In this tank the water and the activated

" sludge are separated. This separation is achieved by sludge settlement by gravity to the

bottom of the tank. In order to maintain an adequate balance of sludge in the system, a
portion of the sludge must be recycled into the aeration tank. The surplus sludge,

which does not reenter into the system, must be ‘withdrawn periodically to avoid an

excessive accumulation. The surplus sludge is conducted into a digester tank where its
stabilizalion is reassumed to reduce its volume and to facilitate its later disposal.

Dlsmfectlon the clarified and treated water coming from a decanter is conducted into a
Chlormatlon Tank. In this tank pathologwal bacteria are destroyed.

Sludge ngestlon The surplus studge from the aeration fank is conducted into a studge
digestion tank or Sludge Digester. In this tank the sludge is injected with air by coarse
bubble diffusers. Through this aeration process the sludge becomes thicker and
continues to deglade. At every certain period the degraded or stabilized sludge must

MAIN REPORT 6-39 . : ' CHAPTER 6




DETAILED BESIGN ON PORT REACTIVATION PROJECT : . :
IN LA UNION PROVINCE (JICA) FINAL REPORT

6.5.7

be removed from the digester based on a sludge dwellmg time calculus, The ‘stabilized
studge is odorless and is suitablc for dxsposmg into sun drymg beds..

Oil/Water Separator

In order to avoid disposing oil waste into the ocean directly, an oil/water Se'pﬁrator

should be installed at the Port, in accordance with Salvadoran Environmental
Standards. -

The Oil/water Separator will collect not only the wash water fron_i the Maintenance and
Repair Shop, the RTG repair Yard, t_he' Fuel Station’s _'t'ank trén(_:h and the Power
Station’s external transformer trench but also the storm water container Sfard and
Multi-pﬁrposé yard. |

The cleaned water will be disposed into the storm water drainage.
The followmg critetia are considered in des1gmng the Oil/water Separator:

Storm water will be avoided as much as possxble to be derlvcd into the oxllwater
separator in order to minimize its size.

BMPs (Best Management Practlces) are assumed to be apphed for the maintenance
and repair tasks.-

Models proposed by the United States Environmentat Protection agency (USEPA) and
by the American Petroleum Institute (API) are applied.

A 750 mg/l concentration of the influent is assumed.

" The effluent concentration obtained shall be less than 20 mg/ acéording to Salvadoran
Environmental Regulations.
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