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CHAPTER1 INTRODUCTION

1.1 BACKGROUND T0O AND RATIONALE OF THE STUDY

This study on the Dung Quat industrial development project (DQI) has been selected by the

Goverament of Viet Nam (GOV) as one of the priority projects to be subjected to a pre-

feasibility investigation in “The Study on the Integrated Regional Socio-Economic Development
" Master Plan for the Key Area of the Central Region of the Socialist Republic of Viet Nam™.

The GOV has decided, in principle, to establish a third substantial industrial greenfield growth
pole in Vict Nam's Central Region. This decision is -apparently motivated, inter alia, by
strategic considerations. Those are, firstly, the need to establish ar economically viable corcidor
or bridge between  the country's cconomic powerhouses in the south and north. Secondly, to
establish some economic critical mass in Central Viet Nam, which will help jump start
accelerated economic and social development in the region. 3 _

The currently prevailing conceptional discussion assumes (hat the DQI will comprise the .
country's first and second oil refinery, a heavy iron and steel complex, ship repair and ship -
‘breaking industries, and oil rig fabrication. In fact,” negotiations with an international
consortium on the construction of the first oil refinery are on-going and it is anticipated that
construction will start by the end of 1996 or beginning 1997 latest. Such a schedule would
have to be maintained if the target of 2002 is to be met for start up of refining operations.

' Another consideration for favoring this particular location may be the fact that Dung Quat is one
of the very few locations at Viet Nam's long coast line, which is, from a technical point ‘of
view, suitable for deep sea harbor facilities. ' : '

- 1 .1.1 Lacation

~ "The DQI is located in Binh Son District i the northeastern part of Quang Ngai Province, some
30 km north of Quang Ngai Town and about 100 km south of ‘Da Nang City (Figure 1.1
. refers). The construction site for the DQI faces Dung Quat small bay, which has a4 km long
~ bay coast line reaching from Coco Cape to the Tra Khuc River mouth. The existing water’

depth ranges from 6 to 20 meters. o : I

1.1.2 Slgaificance of the DQI

The DX)I is designed as a heavy industrial estate including the function of an industrial decp sea
port. The planned Dung Quat Port (DQP) will have mooring facilities to accommodate vessels -
ranging from 10,000 to 80,000 dead weight ton (DWT) and single buoy mooring (SBM)
facilities in the offshore for oil tankess of up to 250,000 DWT.- ' : .

Itis also expécted that the DOI together with the port will generate significant béneﬁ'ls su:ch :

e  Large forcfgn currency savings through the mainly import substituting prod_uclion of
the refineries and petrochemical induslries ' '

o Considerable creation of direct and indirect employment opportunities at all skill levels

o Accelerated infrastructure development, which not only the vicinity of the DQI will
benefit, but also the Province and the whole region, and

. Considerab_le technology transfer, which will take place during construction of the
project and the life cycle of the various industries to be located in the DQI.

1-1



Figure 1.1 FLocation Map of the Dung Quat Industrial Development Projeel
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1.2 OBJECTIVE OF THE STUDY

This pre-feasibility study (Pre-F/S) is limited to investigating the viability of the industrial estate
(IB) only. Iis main purposes are to describe the project’s configuration as it is currently
planned and, based on that configuration, to determine the project's cconomic and financial
feasibility. Studies of this natare must make quitc @ number of asswmptions and the critical
ones in this case refer to the final nature of the industrial sub-projecis themsclves and their
timing. It is obvious and understood that parts of this study will have to be aniended, should
the project's configuration be altered in the future course of DQI iniplementation. :






'CHAPTER 2

PREVAILING SITUATION OF INDUSTRY






CHAPTER 2 PREVAILING SITUATION OF INDUSTRY

2.1 RELATIVE POSITION OF THE CENTRAL REGION

The Central Region comprises the four Provinces of Quang Tri, Thua Thien-Hue, Quang Nam-
Da Nang (QN-DN) and Quang Ngai with a total estimated population size of some 4.77 million
people {1995), equivalent to about 6.5% of the country's lotal population. - The Central
- Region's share in national GDP-accounted in 1994 for some 4,8%, the share in total gross
value of output of agriculture was recorded at 3.9%, that of industry at 3.8% and that for .
construction and services al 7.0% and 5.8%, respectively. The Ceniral Region has so far
played only a marginal role in terms of contribution to national GDP growth. However, QN-
DN Province has aliracted a total of 557 million USS$ in accumulated foreign direct investment
- (FDI). Hence, QN-DN ranks sixth-after Hai Phong and Song Be Province among the 49
Provinces in terms of absolute accumulated FDI (the comparison excludes oil & gas projects
and overseas investinent projects). ' ' : - -

The Central Region's employment is estinated at some 1.96 million people, equivalent to about
41% of the region's population. Out of this total some 76% are employed in agriculture, about
10% in industry and the remmainder of some 14% in services. ' o

* The contribution of the major economic sectors to the Central chioxi‘s GDP in 1995 are
estimated at some 27% from agriculture, about 25% from industry (mining, manufacturing, -
* construction and utilities) and some 48% from services. - S o

" The share of the urban population in the Central Region as a whole was about 23% in 1995
roughly in line with the national average, although it has to be noted that the urbanization rate
among the four Provinces varics considerably. The important urban ceaters in the Region are -

- DaNang, which has been elevated to the status of Cily in November 1996 and Hue.

1Es are either under construction and/or planned in all four Provinces. However, on the coastal
 liné of the four Provinces together only Chan May and Dung Quat ar¢ potential locations from a
- technical point of view for deep sea harbor facilities.  This fact, among other strategic factors,
gives the area a strong potential as a location for a third industrial geowth pole in combination
* with deep sea harbor facilities. - - Co - ’

2.2 INDUSTRIAL CONDITIONS IN QUANG NGAI PROVINCE

Quang Ngai has a fragile manufacturing structure, the gross valne of output of which is
dominated by food stuff manufacturing worth some 3. I million US$ and/or about 81% of total
" Gross Resional Domestic Product (GRDP) in 1993 (Table 2.1 refers). ; Second is the
construction material subsector, the GRDP of which was worth about 0.3 million USS or 7%
of total GRDP. The third rank is occupied by the machine cquipment subsector, the GRDP of
which was worth some 0.1 million USS or about 4% of tolal GRDP. ‘ o

In other words, the metal production subsector, namely fercous metallurgy, non-ferrous
metallurgy, metal production and machine cquipment subsectors in Quang Ngai Province are
‘not yet developed. The same holds true for the fuel and chemical indusirics. In terms of
manufactaring growth, only food, food stuff, textile, leather and artificial leather and other
industrics showed a positive growth ratio, but all oiher eight manufacturing subsectors showed
minus growth during the period from 1991 to 1993, that is the GRDP contracted, partly quite
considerably (Fable 2.1 refers). :
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‘The industrial development direction of the Central Region includes the cstablishiment of
thirteen 1Es {including the DQI), the location of which is identified in Figure 2.1, The lines of
manufacturing to be promoted in each 1E are fisted in Table 2.2, As regards DQI, there ave five
subseclors to be promoted, namely oil refinery as a fuel industry, chenical industey, ship repair’
& breaking, ferrous metallurgy and power indusiry.

Figure 2.1 Location of Industrial Estates, Export Processing Zones and Free
Trade Zones
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Table 2.2 Lines of Manul‘acluring to be Promoted int Each Industrial Estate in

Quang Ngai Province

Table DQ2-2 Main Propostd Industries in Future

Name of Neme of Name of Industrial Main Proposed Industruzs in Future
Province Industrial Estate Sector
Quang Ngai' |Dung Quai Port 1E Power Thermal electric power station

Fuel

Petroleum refinesy
Luvhricating oils and gresses

¥ Ferrous metallurgy

Tron smelting without blast farnaces
Steed with polting fabricates

Coated steet

Steel forgings and casting

$ion castngs

Miscellanzous iron and steel

[Chemical

Petrochemicals

Endustrial plastic products

Miscellancous plastic products

tadustrial oeganic chemicals

Chermical Nibres

Miscellanzous chemical and shied prodocts

¥ Machine eéuipmem

Ship repair and ship breaking

Tinh Phong 1E

Constroction material

Swuctural ¢lay products

Clay reflactories

Abrasive products

Aggregate and stone products

Other ceramic stone and clay products

Quang Ngai Town |E

Foodstuff

Sugar and sugar syrups
Bakery and confectionery products
Miscellaneous food and related products

Leather and anjﬁca]I leather

Leather tanning and finishing
Mechanical leather products

Boot and shoe cut stock and findings
Leather footwezr

Leather gloves and mittens

Luggage :

Handbags and smail leather goods

Pho Fhong [E

Foodstaff

Sovges and suger syrups .
Bakery and confectionary producis
Alcohol beverage

Wood precessing and forestry

Fumitore ‘ : :
Miscellaneous furniture and fistures

Sawing and planaing mills and wood products’
Wooden containers : :
Robber products C

Plywood and prefab-wood products
Miscellancaus wood products

Vofe: # Second stage
Source: JICA Swdy Tean
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CHAPTER3 NATURAL AND ENVIRONMENTAL
CONDITIONS

3.1 OVERALL CONDITIONS

Quang Ngal Province compnscs a land area of 5,274 km?% of which some 75% are
mountainous areas. The Province has one major town, five mountainous Districts, six flat land
Districls and one island District. The total population in 1995 is estimated at 1.2 million

persons and the average population density is therefore 228 persons per km " The highest
population density in the Province is 2,793 persons per knn’,

Quang Ngai has four main rivers, namely the Tra Bong, Tra Khue, Ve and Tra Cau Rivers.
The Tra Bong River flows into the west side of Dung Quat Bay.

3.2 - NATURAL CONDITIONS:

3.2.1 Temperature and Humidlty L

The Quang Ngai Meleomlogy Gauging Station has statistical dah covenng the pt.nod 1976 to

1992, The maximum and minimum air temperature by month over that period is summarized in -
. “Table 3.1." High average air temperatures are 28.6 to 28.9 degrees centigrade in June and

August.  The. highest maximum temperature that has been recorded was 40.5 degrees
centlgrade in June and the lowest was 12.6 degrees ccnllgrade in January and December

“Table 3.1 Air Temperature by Month in Quang Ngai (1976 1992)

(Unit: C) .
. ‘ Parameter __January Febmar) March - April © - Mdy - June
T Average . Tne e s 7 1S 89
CMavmom L L32S 0 330 350 0 387 395 405
{ Mintmum ° 26 140 134 186 - 34 224
Joly - August Sep.lembe'r October  November December
Average 288 286 273 58 240 220
- Maximom ©o3sd 386 376 345 324 301

Minimum 220 204 21.7 17.1 164 126
Source : Quang Ngai Meteorolagy Gauging Station. : '

Dala on the relative humidity by month are summarized in Table 3.2, The highest average
- humidity recorded was 88% during November to December and the low est nunimum was 3%
in March and June. : .

3.2.2 Wind

Wind data are available from Quang Ngai Metcorology (xaugmg station for the penod 1980 10
1988. The maximum annual wind speed ranged from 14m/s to 28ny/s, with the lalter having
been observed during October 1986. Speeds of 20nvs were observed twice during May 1988
and October 1985. Other observed data fell below 17m/s. Table 3.3 and Figure 3.1 show the
distribution of wind frequency and velocity.



Table 3.2 Air Humidity by Month in Quang Ngai (1976-1992)

] . . (Unitz %)
Parameter Jaowary February =~ March _April May June
Average 87 86 83 80 80
Minlmuem 45 45 41 41 37

July Augost  Seplember October November December,
Average 79 80 ' 87 88 8%
Minimuin k1 i 42 46 49

Sourcé : Quang Ngai Metecrology Gauging Station.

Table 3.3 Distribution of Wind ¥requency and Velocity
Parameter Unit N NNE N:. ENE E ' ESB SE SSB
Frequency % LS 29 240 120 50 10 50 40
Wind s elocity s 56 62 6.2 5.4 4.7 44 46 41
' ' s SSW Sw WSW W WNW NW NNW
Frequency - 60 80 130 490 3.0 1.0 5 10
Wind velocity s 49 56 55 56 5.0 5.9 53 54

Source : Quang Ngai Meteorology Gauging Station.

Figure 3.1  Distribution of Wind Frequency and Velocity

" Veloeity[m/s)

i Frequency(%)




A high wind speed always occurs durmg the summer season {from May to November) with a
maximum observed value of 40 m/s. _

3.2.3 Rain Fall

Table 3.4 shows the rainfall volume by month. The annual maximum rainfall volume has been
3,052 mm and annual minimum rainfall has been 1,374 mm,

Table 3.4  Rainfall Volume by Month in Quang Ngai
" _— - - {Unit: mm)
Paranmeter . January Febroary  March April May June
Average 1033 30 134 259 1040 1185
Maximom 5110 1010 2290 1220 1810 3600
Minimum 300 2.0 - 0O 1.0 1.0 5.0

July August  September October_ November December
Average Bs 1321 2516 5936 5063 2034
Maximum 2010 267.0 5130 11280 12070 5500
Minimum 3.0 17.0 82.0 150.0 110.0

820
" Source : Quang Ngai Meteorology Gauvging Station, i

3.2.4 Land and Soil Conditions

The DQI site is a sandy and high dune bay area.  Also, there are several boring data available.
The boring data suggest that there is a bed rock (granite) at about 21m to 30m depth'in the land
- area with enough strength ranging from 7,280 tons to 7,920 tons per square meter. In the
offshore, there is a granite bed rock ‘at about 35m to’ 40m depth. It should be pointed out,
however, that the boring data are insufficient and that il is necessary in futuce to conduct a
detailed bormg survey. Figure 3. 2 displays the results of the ava;la’ole boring data.

- Figure'3.2 B:oring Data of the Dung Quat Site

H

Source: Several companies
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With regard to building construction, the culting area of the hilly site can be used directly to
build factories by mat foundation, and the filling area can use pile foundation with 20 to 40
meter piles.

3.2.5 Land Use

Pcople living in this Dis(ricl live on farming and fishing although the fertility of the soil is not
very high. Moreover, almost all of the DQI site is sandy land, sand dune and rocky hills.
Hence, the majority of inhabitants lives along the river mouth of the Tra Khuc River and Suoi
River. '

'3.2.6 Re-Settlements of Habitants

" The people living in this area will be given a priority for jobs in the DQI. In future the habitants

can live in the Van Tuong new city, which is designed for the 9,700 workers of DQI
- {equivalent to some 55,000 people including family members). ¥f the fishermen desire to
“continue their fishing business, they can resetile fo the new fisherman village near Sa Ky,
“which is coordinated by the Quang Ngai People’s Commitice. According to the People's
Conunitiee, re-seltlement of habitants is not a problematic issue and land is available anylime
-once the DQI project starls. :

3.2.7 Industrial Water

i Fresh water is scarce in the DQI area, so people use mainly 5 méter depth shallow wells. The

. Thach Nham irrigation system, namely B3 and B7 canals are going to the Dung Quat area.

- According to the factories, which are located near Quang Ngai Town, almost all industries use
well water and/or river water for their production activities. ' :

3.2.8 ‘Poﬂver

The existing high voltage transiission line of 1 10KV - lSSnmiz x 1C comes from Da Nang
City to the substation in Quang Ngai Town: 110/ 35/ 15KV. This [10KV transmission line
goes along National Highway No. 1 and is about 12 km from the site. 'Therefore, power for the
construction work will be supplied from the proper point of the existing transmission line.

3.2.9 " Road and Railway : L AR _
From National Highway No.1 to the site is aboul 12 km earth road of 3 to' 4 mefer width,
except the part near to the construction site, where the width is only 2 to 3 meter and the road is
-~ running through wet fand with small bridges. There are several roads in this District, however

road conditions are not good. - Therefore, road preparation to support the construction work is
necessary. '

3.2.10 Port

Viet Nam's two largest ports, namely Sai Gon and Hai Phong, together account for some 80 %
of total throughput at VINAMARINE ports. However, since these facilities are located along
. rivers, they both suffer from two key problems, which are (a) limited channel depth due to

constant siltation, and (b) lack of space for port expansion. The growth in marine container
_ transport continves unabated thronghout the world. In Viet Nam, however, only the Sai Gon
- and Hai Phong ports have container berths. Furthermore, only Sai Gon port can accoimmodate
10,000 DWT class vessels. ' '

" There is Sa Ky Port in Quang Ngai with an average throughput of 100,000 tons per year. This

- port can receive ships of up to 1,600 DWT. . However, the capacity of this port to support the

- construction of DQP is not enough. Hence, anew temporary wharf is required at the DQI site
for the import of constiuction materials.
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3.2.11 Airport

The Chu Lai airport has a 3.2 km long and 60 meter wide runway, The airport is now under
the control of Viet Nam's Air Force in Da Nang. This airport is planned as a public airpont
before the year 2010 with a capacity to handle 500,000 passengers per year. If it will be
possible to convert the airport for public use, it would make the region more atlractive as an
industrial location not only for heavy industries, but also air post based industries.

3.2.12 Telecommunications

10,500 telecommunication lines are aleeady installed in Quang Ngai Town together with
antomatic communicators and micro-wave swilchboard. ~ The penclration ratio is .8/1,0600
people per telephone. It is planned that by the year 2000 the penetration ratio will be 25/1,000
and that the telecommunication nietwork and micro-wave network will be finished (Table 3.5
refers).

Table 3.5  Telecommunication Service 1991 to 1994

{ Unit : aumber of telephones)

Parzameler 1891 1992 1993 1994
Whole country 126,433 163,393 277,470 470,166
Quang Tri Province 565 806 1,507 2.898
"Thua Thicn Hue Peovince o 1538 1940 327 5,337 :
"N, Da Nang Province C CoAMT . 5891 9306 - 14,050
© Quang Ngaj Proyince a6 16272569 4958

Socurce ; Statistival Year Book 1995
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CHAPTER 4 MARKETS AND DEMAND FORECAST

4.1 PETROLEUM PRODUCTS

4.1.1 Domestic Demand for Petroleum Products

At present atmost all domestic demand for petrolenm prbduc;ts is met by impoits, mainly from
Singapore. - Domestic demand for petroleum products in Viet Nam from 1992 to 1994 is
summarized in Table 4. 1. ' '

Table 4.1 Domestic Demand for Pel’foleum Products in Viet Nam

Ttem 1992 - 1993 - ' 1994 Annial Growth Rate (%)

. 1000100 wi.% 1000100 wi. 50 100000 wi.% 92-93 93-94-| 92-94

Gasoline 817 25.10 809 22.48 . 999 22.20 10 11 i}
Kerosene 166 ‘5.10 205 5.13 - 270 6.00 24 32 - 28
__igl Fuel . 165 5.10 164 4. 11 194 4.30| b 18 i
Diesel O3l 1,384 1 42.50 1,874 ] 46.85 2,097 46.60 | 35 12 C 23
Focl Oil - - 628 19.29 716 17.90 743 16.50 14 4 9
LG T - 0.21 2 0.06 C 27 .60 -05 1,0251 %9
Lubricant 541 :1.65 65 _1.63 72 - 1.60 21 ] . 10 16
Bitumen - 34 1.05 74 1.84 L 99 - 2.20 il 35 70

Total 3,256} 100.00]  4,000] 100.00 4,500 ) 100.60 23 13 - 18
" Sourca! Japan Consulting Institute S , .

“4.1.2 Demangd Forecast for Petroleum Prbducls

- Demand for petroleum produets’in Viet Nam from 1995 to 2010 was fotccaélcﬁ by using -
- average annual demand growih rates for petroleum products either in Viet Nam over the period
. 1992 to 1994 or in the ASEAN countries over (he period 1971 to 1993. Lo

' GRDP per capita of Viet Nam in 1994 was US$ 200 Pec capita income in 1995, 2000, 2005 =

and 2010 are estimated to be US$ 220, US$ 354 and USS$ 838, respectively. GRDP per capita.
and demand data of petroleum products in Indonesia, Philippines and Thailand for the past 23
years that is from 1971 to 1993 were investigated. The past years of the three ASEAN
_countries were linked with Viet Nam's years of 1994, 1995, 2000, 2005 and 2010 by applying
“the GRDP per capita of Viet Nam to similar values in the ASEAN countries. _ .

Then average annual demand growth rates of the ASEAN countries in the years corresponding
o 1994, 1995, 2000 and 2010 in Viet Nam were conipared in order to estimate the demand
growth rates in Viet Nam for the period of 1994 to 2000 and for the period of 2000 to.2010,
respectively. : : :

“Thus, domestic demand forecast for peiroleum products in Viet Nam is summarized in’ Table
4.2, : : : L _

The regional distribution of domeslic demand is roughly estimated at :
. Northernpat @ about 35% of total demand
s+ Ceatral pait :  about 15% of total demand, and
. Southernpart  :  about 50% of total demand.



Table 4.2

Domestic Demand Yorecast for Petroleum Products in Viet Nam 1995

to 2010
Hem I 1995 2000 2005 2010 Growth Rate (%)

1000 | wt% 1000 | wt. % | 1000 wi% 1000 wi.% 1994 to 2000 to

ton__ ton ton ton 2000 2010 .

| Gasoline 1,109 220 1,869 | 21.2] 2,385 19.1] 3,044 17.1 1) S(*2)
Kerosene 292 5.8 428 4.8 497 4.0 376 3.2 §(*)) 3 {*4)
Jet Fuel 209 4.2 307 2.8 356 2.8 413 23 SN 3¢ ]
Diescl Ot 2,301 | 47,51 4,603 | 56.71 7,082 36.7| 10,897 61.2 14 (*3) 3 (*6)
Tuel Ol 809 :te.1 | 1245 ] 12,14 1,513 12.1] 1,843 104 2t 4{*8)
LG 3i] : 0.6 62 0.8]: 10l 0.8] - 162 0.9 1500 . 10(*9)
L_ubricant 79 i.6 128 1.5 187 1.5 275 1.5] 10 (*10) 8(*1D)
Bitumen 114 2.3 229 3.0 369 3.0 594 ‘33 15 (*3) 10 (*9)
Tolal 5,033] 100.0] 8,871} 100.0] 12,491 ) 100.0§ 17,8031 100.0 12 : 7
Notes: (1) Basedon the annual growth'sate of gaseline demandin Viet Namiin 1992 - 1994 and the annual growth rate

of gasoline demand in [ndonesia 1974 to 1979,
{2) Based on the annual growih rate of gaseline demand in Indonesia from 1979 te 1993,
{3} Based on the annual growth sate of kerosenafjet fuel demand in Indonesia fiom 1974 to 1979.
(4) Bascd on the annval growth rate of kerosenafjet fuel demand in Indonesia from 1979 to 1993,
{5) Based on the annual growth rate diesel oi} demand in Indongsia from 1974 to 1979.
(6} Bascd on the annual growth rate diesel oil demand in Indonesia from 1979 to 1993.
{7) Basad on tha annual growth rate fue] oil demand in Viet Nam from 1992 0 1994
(8) Based on the annual growih rate fuel oil demand in Indonesia from 1979 to 1923,
*+ (9) Based on Petrovietnam’s suggestions.
“ (10} Based on the annual growth rate of total demand for petroleum products in Viet \am in Pelreuemam §
base case for 1994 to 2000, :
-1 (11) Based on the annual growth rate of total demand for petroleun pmduds in Viet Nam in P\.imuetnam 5
base case for 2000 to 2010.

Source:

4.1.3 0i1 Réfinm‘)’

Japan Consulting Institule

1

hrst Phase Oil Rchncr)

: ’lhc first phase oil refinery will have a technical capacity of 6,500,000 tons per year and tw

- objectives. : Firstly, the refinery should supply the domestic market especially with gasoling and
- dicsel oil, It is assunied that the refinery will have a FCC (Fluid Catalyst Cracking) or RFCC
{Residual FCC) uiit to increase production of gasoline and diesel oil. Secondly, it should have
a polypropylenc (PP} unit, The PP unit should meet the demand in and around 2003. The
demand and supply balance for petroleum products in 2003 is shown in Table 4.3.

Table 4.3 Demand and Supply of Peiroleum Product in 2003

{Unit; 1000 tfy) -
Item ; © bst Phase refinery _Dgimhd in 2003 Production Minus

- B Production L Demand
| LFG 361 83 278
Gasoline . 1,800 2,164 364
JevKerosene 827 803 - 24
Dicset Oil 2,778 5,961 -3,183
Fuel O 22 1,400 -1,378
Asphalt 150 308 -155

Source: Japan Consul!mg Enstitute

The refinery’s production amounts for gasoline, diesel oil, fuel oil and asphalt are insufficient
to micet the l‘oruasled domestic demand for 2003.



2) Second Phase 0il Refinery

The second phase oit refinery will likewise have a technical capacity of 6,500,000 tons per
year, This refinery should supply the domestic market with higher quality gasoline and diescl
oil. To this end, a hydrocracker unit will be installed. A hydrocracker is employed so that the
refinery can respond to:

» Strict sulfur content specification for diesel oil

¢ The large domestic demand for diesel oil, and '

. More Dubai crude 1o be processed (Bach Ho crude / Dubai crude at a 50 to 50 ratio).
‘Secondly, this oil refinery is to supply the domestic market with petrochemical products. 1To

this end,’ naphtha produced in the second oil refinery will be used as feedstock to an ethylene
plant of 210,000 tons per year technical capacity, which will start up in 2006. - -

The demand and supply balance for petroleim products in 2006 is sunmarized in Table 4.4,

Table 4.4 Demand and Supply of Petroleum Products in 2006
(Unit: - 1000 T/Y)

{tem " 1st +2nd Phase Demand in 2006 Praduction Minus .
i Refinery Production - Demand
irG o 1] 609
Gasoline : - © 2,759 o 2,504 225
Jet/Kerosene 1,498 879 ‘ © 619
Diesel Qil ' 5,788 1,719 ' C-1,93
Fuel Oil . 325 1,576 | . -1,251 |-
Asphalt 300 - 406 ' 106

Source: Japan Consulting Institute

As for diesel oil, fuel oil and asphalt, the combined fcﬁ:ie_ry production of thc first and the
second phase oil refineries are insufficient to meet domestic demand in 2006.

4.2 - PETROCHEMICAL PRODUCTS

'4.2.1 Demand Forecast | | | -
The petrochemical market in Viet Nam is still inuhature and no sufficient market data are
available for forecasting future petrochemical demand.

Ttis therefore assumed that the past records of econeniic indices and local consumplion of each
. petrochemical product in ihe neighboring ASEAN countries would be helplul for analyzing and
forecasling the Vietnamese market demand. ' - -

'ASEAN countries' data have been compared with Vicinamese data and they are utilized as
reference data for forecasting the Vielnamese market deniand for petrochemical producits.

4.2.2 Petrochemical Phase t and 2

I order to meét future domestic deinand for petrochemical products, petrochemical plants will”
be installed in two phases, with the plant start up in 2003 and. 2006, rvespectively. = A
polypropyletic (PP} plant is planned as the first phase petrochemical plant, since it can make
good use of propylene produced in the first phase oil refinery. The output of PP will meet the
forecasted demand in 2003,



In order to meet increased demand for polycthylene in and after 2005, polyethylene plants are
planned in the second phase.  An cthylene plant of 210,000 tons per year is also included in the
second phase plan, which uses naphtha from the first and second phase oil refineries as feed
stock. .

Ained at mecting future of polycthylene terephthalate (PET) demand, a purified terephthalic
acid (PTA) plant and a PET plant are included in the 2nd phase plan. A para-xylene production
section is incorporated in the second phase oil refinery.

Table 4.5 summarizes the rough demand estimation for petrochemical products,

Table 45 Demand Forecast ['Or'Petrochc':mical Products

1994 1995 2000 - - 2005 ‘20160 -

Iten 1800 | Consu | 1600 {Consu | 1000 [Consu | 1000 [Consu | 1008 [Consu’

ton mpper| ton fmpper| ton |mpper] ton |mpper| lon | mpper

) Capita Capita Capita Capita Capita

kz{y kely kply : kely kely

PVC 40| 0.55 551 0.714 123] 1.49 258| 2.85 440] 4.40

boP 12 - 15 — 34 — 1l o - 120 —

Polyester 20] o0.28 251 0.34 791 06.97 184] 2.02] 323} 3.23

Polystyrene 6.5y 0.09 g 0.11 200 0.25 455 0.50 1001  1.60

Polypropytene 278 0 0.37 33| 0.45 1000 1.22 1807 1.99 3401 3.40
Polyethylene o _ :

LDFE - 10 — 25 —| - 40 — R0 —| il -

LLDPE _ 0.34 —| ©.57 —| 122 ~l 2, —| 250 -

HOPE R 5] — 25 — 60 —} 140 —| 180 —

| Syathetic Detergent 160  1.38 1150 1.55] 200] 2.44 400]  4.41 550] 5.50

Source: Japan Consulting Institute

“The regional domestic demand for petrochemical products is estimated at :

e Northemn part @ about 35% to 40%
e Central part . about 5% (o 10%, and

*  Southernpart = :  about 60% to 70%.

4.3 IRON AND RELATED INDUSTRIES.

There is no reliable market analysis and easily available data are sketchy and contradictory. A
qualitative market survey among steel manufactarers, importers and distributors was carried out |
in-order to supplement ' information available in newspapers, journals and other publications.

Hence, the results presénted in this section have to be'read and interpreted with caution, since

the data are by ho mieans comprehensive. :

Demand for domestically produced steel (excluding imports) has increased from some 450,000
tons in 1993 to an cstimated 884,000 tons in 1996. Growth in demand has been 19.5% from
1993 0 1994, 45.3% from 1994 1o 1995 and some 13.1% from 1995 to 1996. This would
iranslate into & rough 25% compounded growth rate over the period. Unit sales prices
{excluding joint veiture operations ) of the largest manufacturer Vietnam Steel Corporation
{VSC) have been increasing from 368 US $ per ton in 1993 te some 400 US $ ton in 1996.

- Total accumulated production over the peciod 1993 to 1996 (without joint vénture production)

~ has been recorded in the order of magnitude of some 2.65 million tons or 0.66 million tons
amual average over the period. Based on the accumulated production and sales reported in the
- survey, Viet Nam's overall market demand structure and distribution would appear as

. Northera part : about 50% of demand
. Central pant ' : about 10% of demand, and
. Southern part - about 40% of demand.



This demand pattern excludes demand for imported steel as well as demand for steel
manufactured in joint venture steel companies. ;

Reliable data on total stcel imports are not available. However, it is widely reported that
considerable volumes of steel are being imported into Vict Nam and that some 450,000 of steel
products are currently stockpiled in the domestic market. Plants are operating at 30% to 50%
capacity, since the preduction volume is outstripping domestic demand.

Steel manufacturers and distributors estimate total demand for steel products to be between 3.0
to 5.0 million tons by the year 2005. Given the many uncertainties inl data availability, demand
for steel products is estimated in Table 4.6 using a bigh, medivm and low demand approach.

Table 4.6 Demand Ranges for Steel Products 1996 to 2010

{Unit : miltion tons)

Parameter 2000 2008 010
High demand 244 745 2.4
Mediem demzand 1.75 3.52 708
Y.ow demand C 146 2.36 38

Source : JICA stody team.

Underlying the above projections is a simple linear rend extrapolation al 25% for the high
- demand, 15% for the mediuvm and 10% for the low demand scenario. These nurabers will have
¢ to be adjusted when the outcome of the present feasibility study on the establishment of an
*integrated steel mill will be available by late 1997 or ealy 1998. The study is also to
investigate technology choices and decide on a location out of 11 potential mill locations -
distributed in Quang Ninh (3 locations), Nge An (1 location), Ha Tinh (I location), Q.N. Da .
Nang (3 locations) and B.R. Vung Tau (3 locations). : o _

4.4  SHIP REPAIR AND BREAKING .
" From the year 2000 onwards there will-be strong demand for ship b'rcaki'ng'. The world's o

. shipbuilding industries have a roughly 20 years production ¢ycle, the average life span of ships

 being around 20 years. Hence, the ship breaking industry follows behind the shipbuilding . |
~industry in 20 to 25 years cycles, The historic shipbuilding and shipbreaking paltern over the
- period 1975 to 1994 is displayed inTabled4,7. + © S L ' L

These historic data suggest that, on a global scale, for every ton new ship built, some 0.51 ton

of old ship needs to be scrapped. Hence, the Government of Viet Nam intends to establish in

* Dung Quat ship scrapping facilities of up to 500,000 tons per year. The rough phasing for this
project is suminarized in Table 4.8. - '



Table 4.7  Output of Shipbuilding and Ship Breaking Industry

[ Year Shipbuilding (l.OOOhtons) Ship breaking (1,000 tons)
1975 34,203 5,077
1976 33,922 6.615
1977 27,532 6,093
1978 | 18,194 710,070
1979 14,289 6,665 |
1980 13,101 _ 6,022
1981 16,932 ' 7.252 |
1932 16,820 13,624
1983 15,911 16,759
1984 18,334 17,751
1985 18.157 22,229
1986 16,845 20,238
1987 - 13,411 12,009
1988 11,312 1 5,015
1989 14,503 : 2,471
1990 16,039 1,507
1991 16,859 2,366
1992 . 18,641 6,569
1993 - 20,530 ' 10,756
1994 18,966 10,415

Source: Japan Shipbuilding Association

‘:'l‘al.)'le 4.8  Rough Phasing for Ship Scrapping Facility in the DQI

. (Unit : thausend tons)
- : Parameler | : 2005 : C 2000 e Total
© 0. . % FirstPhase . - - - .200~300 Do 300
Secénd Phase - : . ' - 4) 200 ' s

© Source: JICA study team,
4.5 POWER SUPPLY

4 .5, 1 Pm#en Demand i'n'Cenlral Region -

A demand forecast for eleclncny in the study area is prowded by the power company PC3 and
summarized in Table 4.9.



Table 4.9 Power Demand in the Study Avea

(Unil: MW)
1995 1998 2000
Province High Low . High- Law High Low
Quang Tri 15 10 25 14 3 1¢
Thua-Tien Hoe 35 34 66 35 86 49
Quang Nam Ba Nang 104 80 134 - 8% 185 120
Quang Ngai 29 17 A€ 18.5 6 29
- {Total Study Area 195 138 273 1554 369 204

Source: PC3 Da Nang as of 1991

The forecast covers the period from 1995 up to 2000 with an electricity demand increase of 167
‘MW for the high case and 68 MW for the low case. Therefore, an average L0OOMW electricily
demand will be expected in the sludy atea. _ _

4.5.2 Power Demand for Dung Quat Industrial Estate
The electricity demand that will originate from the DQlis summarized in Table 4.10.

Table 4.10 Power Demand for Industrial Estate

Name of Industry ' Electricity Demand © Year
Petroleum Refinery No. | o : 14 MW © 2003
Petrolevm Refinery No. 2 _ ' 57 MW - 2006
Petrocheinical No. 1 & No. 2 R 60 MW] - (2003 1o 2006)
. |ship Repair & Brezking " Coe 6 MW 2007
Stee] Scrap & Recycling Mill oo O 9TMW 2007
- |iron & Steel Related Industry . S : 17 MW 2008
" |Petrochemical Related Industry . D 2IMW] 2008
Total . E . ' ' 274 MW '

Source 1 JICA Study Team

- Al present, the total demand for electric power for industrial use and use in the study area is

‘assumed al approximately: 300MW. This capacity will be supplicd by a new thermal power

plant to be installed in the DQL
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CHAPTER $§ DEVELOPMENT PLAN OF THE DUNG
QUAT INDUSTRIAL ESTATE

5.1 SELECTION OF INDUSTRIES

The following items were considered for the selection and features of industrial estates to be a;
core of economic growth : - '

o Existing accumulation of industries

s Accumulation of urban agglomeration
¢ Availability of labor supply
. Existing and planned industrial estates in each province
e  Relationship among the industrial estates . '
¢ Location and land condition of the industrial estate

¢ Condition of transportation i

‘e Availability of utility supply, and

¢ Development of industrial estates by political ihdllceinem. :

~ According to the detailed investigation of the industrial site, thirleen industrial _éstatcs:were
- selected together with target industries.” The Dung Quat - Port Industrial Estate has been
assigned the following function . C _ '

e Oneof the core of the industrial belt between Da Nang (light industries) and Quang
Ngai (heavy industries) ST I - : -

S . -A_ heavy industeial zone based on petroleusn, sﬁip repair & breaking and steel scrap -
- and recycling mill ST A ng _
. El{:cl_rié pbwc; supply base for the Ccmral'R'egion,-aﬁd -
o | Deep sea port oriented indusirial estate. '

S.2 OUTLINK. OF THE INDUSTRIES

Based on the forecasted domestic demand for petroleuim products and petrochemical products
up to the year 2010, the refineries and pelrochemical plants will be constructed and operated in
two phases. - L o :

5.2.1 Oil Refinery

In order to supply the forecasted future domestic demand for petroleum and petrochemical
produets, a tentative phasing of plants to be constructed in Dung Quat has been made. S

As summarized in Figure 5.1, the first phase oil refinery and petrochemical plant will start iip in
2003, the second phase oil refinery and petrochemical plant will start up in 2006, o
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1)

First Oil Refinery

The first phase oil refinery has two objectives. The first is to meet domeslic demand for
petroleum products from 2003 to 2006, especially for gasoline, diesel oil and petroleum

products.
¢ ‘The first phase oil refinery, with a capacity of 6,500,000 tons per year {domestic
crude 60% and imported crude 40%) adopts a FCC (RFCC) unit to increase
preduction of gasoline and diesel oil.
o Itis estimated that even after the operation of the first phase oil refinery, some 5.08
* miltion tons will be in short supply in the domestic market in 2003.
2)  Second Qil Refin_ery

The purpose of the second oil refinety is to supply petroleum products and a polyethylene (PE)
plant (the first phase petrochemical plant) with polypropylene, a byproduct from the refinery.

3)

The second phase oil refinery, with a capacity of 6,500,000 tons per year {domeslic
‘crude $0% and imported crude 50%) aims al maximum production of diesel oil and
para-xylene. A hydrocracker is employed to respond 1o a largely increased domestic
demand for diesel oil with stringent sulfur specifications.

"Combined production of petroleum products by the first and sccond phase oil

refineries will not be sufficient to meet futire domestic demand, Domestic supply for
‘petrofenm products will be short-of domestic demand by 1.8 million tons and 6.9
‘million tons in 2005 and 2010, respectively. - C o

‘Other Main Offsite Facilities

Maii offsite facilities to be constructed are summarized as shown in Table 5. 1. . According to
the plant operation, crude oil storage lanks are very important for continuonis plant operations

and the national oil storage policy.

Henee, - four crude oil storage tanks with a capacity of

120,000 liter cach are required next to the oil refinertes.

_ Table 5.1 Crude Uri-Loa(lixxg. and Prodﬂ:ct' Loading

Petrochemical

) ltem _ First Phas¢ Second Phase
L : ; . Refinery ‘Refinery. - __Plants
- | Crade Unload, $8M 80,000 & 250,000 DWF : { ' | ‘ o
: | Petolenm &18,000 - 25,000 DWF 1 i1 e ]
| Peirochemical 3,000 - 18,000 DWT 2(%) - -, :
Loading Berth 3,000 - 5,000 DWT - - i
1,000 - 3,000 DWT 2{%) .l

. Note: (*)' These berths are also vsed for the second phase refinery.
Source: JICA Swudy Team .

~4) Utility Requirement o o
The following utilities are required for the operations of the two oil refineries’ as identif ied in

Table 5.2.

Table 5.2 Utilities Requirement for First and Sccond Oil Refineries

First Phase Refinery Sccond Phase Refinery First &Second Pelrochemical
Electricity 14,000 kKW 57,000 kW 60,000 kW
Steam 250 T 490 TH 600 T/H (L.P.)
Treated Wates - 710 TH 1,200 TH 1,700 TAI
Cooling Water 20,000 T 34,000 Tl 38,000 TAI
Fuel 120 MM Keal/l 750 MM Keab/tl 650 Mm Kcallli

Source: JICA Study Team




5.2.2 Petrochemical Phasc 1 and 2

* A pdlypropylenc (PP) plant is planned as the first phase 'pc[mchemical plant, using
propylene produced in the first phase oil refinery as its feed stock.

*  The second phase petrochemical plant includes an ethylene plant of 210,000 tons per
year capacily, polyethylene plants, PP plant. a para-xylenc plant, a terephthalic acid
plant and a PET plant.

5.2.3 Ship Repair and Ship Breaking

The shipbuilding industry in Viet Nam is viewed as a key industry capable of creating output
and high technology competitive with international norms.

Corresponding to the increasing demand and requirement in terms of conservation of the
“marine environment and navigational safety in séa transport, the renovation and reinforcement
of hull-structures especially for tankers in shipbuilding is essential. Therefore, the ship
“breaking, steel scrap and recycling industry has an aftractive business opportunily. The main
activities of these industries ate as follows ;

. Repairing of various types of vessels, mainly tankers up to 250,000 DWT
. Demolition and breaking of vessels, mainly tankers up to 250,000 DWT

. 'chairing and fabricating of facilities and equipment for off-shore oil rigs and other
' steet construction, and :

e Steel production from scrap, recycling to be used for shipbuilding.

Throu ghput in this ship yard is estimated at 800,000 tons per year by year 2005 and 2.5 million
tons by year 2010. . _

5.2.4 Electric Arc ‘Fm"nacc and Rolling Mills

* The location featres for a blast furnace (BF) arc raw material oriented and/or scale econony
- oriented, be near the market and have access to deep sea pori facilities. In the Central Region,
there is no iron ore mining and only a limited market. However, there is‘a possibility to
- cstablish of decp sea port for wp to 80,000 DWT in DQL - In relation with the ship breaking
© induslry, it is recommendable to set up an'electric arc furnace and recycling mill for iron and
steel, Normially, the electric furnace industry belongs to the market oriented industries, so that
~ iron ‘sheet should be exported and ifon rod for consiruction should be locally used for the .

- construction market in the Central Region. - ?

§.2.5 Electric ‘Thermal Power Station
Taking into consideration Ihe price and stable supply, the adequate fuel to be selected for the
new power plant is {o be heavy oil supplied immediately from the oil refineries of DQI.

The first 150 MW unit should be constructed by 2002 to meet the power demand of the DQI
~and supply surplus electricity to the national grid. So that the 220 KV iransmission line should
. 'be constructed up to 2002." The second 150 MW unit should be constructed by 2006 to meet
~ the eleciricity demand of the petrochemical plant No.2, the iron & steel mill project and so on.

1) . Basic Concept for Design

(1) Basic concept for the project of the power plant

Figure 5.2 shows the system diagram of a general oil fired power plant. An oil fited power
plant consists of a boiler, turbine, generator and associated facilities. . Oil fuc! has many of the
~desirable features including ease of handling. ‘The environmental charactéristics provided by



the oil fired power plants are also very good, Effectiveness, availability and reliability, casy
ol)eralion and maintenance and safety are considered as important design factors in the project
plant of the Dung Quat thermal power station.

(2) Basic concept of environmental protection nicasuves

The SOx content is determined by the sulfur content of the oil.  Since the sulfur content of the
oil is approximately 2%, the SOx at the boiler outlet is about 1,000 ppm. As for nitrogemely
low at 70mg at the boiler, the content in the oil is so-low at approximately 0.2% - 0.3% that

NOx at the boiler outlet is 300 to 350ppm.  Since the ash content of the oil is as low as 0. 1%,
“the dust emission is extra outlet. :

The ground level concentration of SOx and NOx has been estintated as an example, using a
Bosanque-Sulton’s equation. - The results satisfy Viethamese environmental criteria, which are
decided by the Ministty of Science, Technology and Environment as provisional environmental
standards. Accordingly, de-SOx and de-NOx equipment has not been included into the dew
power station in DQI,

As for water pollution control, effluent, which will be disposed to outside of the power station,
will be treated in the waste water treatment equipment of the power plant and discharged to the
common sewage treatment plant in the DQI. - As for thermal pollution control, the measure
taken is to reduce the temperature risc of cooling water acioss the condenser. Currently, the
normal temperature rise is selected to be below 7 “Cto 8 *C. Cooling water is in some cases
. taken from deep in the sea through suction pipes laid down on the sea bed, resulting in a
reduced temperature difference between the sea water and the cooling water discharged.

- As for noise and vibration, sound-insulating ‘devices and a silencer should be adopted to the
places where it is needed, based upon the calculation results of the noise level prediction.

2) - Qutline of Generating Facilities and Cdn_struclion Schedule

“ (1)  Basic factor of design

1. . Installed Capacity - 300MW (2 units of 1SOMW cach)

2. 'Annval Utilization Factor ' 80% S C

3. Thermal Efficiency © - " 37.2% {annual average)

‘4. - Station Service Factor = 4% e

‘5. Fuel (Oil) .7 10,100 Kealkg . =
' 6. Annual Oil Conisumption  © 480 x 103 ton (2 x 240,000 ton/unit)
7.  Sitearca - Total l15ha '

8.  Fresh water 800 mY/ day (2 x 400 m*/unit),and

9.

'C(')ndenscr_'co'oling seawater 20 m¥se¢ (2 x 10 m’/unit).

(2) Brief specifications

This power station has two (2) units and the output per unit is 1SOMW, consisting of boiler,
steam turbine, generator and associated facilitics. ' : c

a) Steam Generating Facilities
() Boiler
. Type: outdoor,-single diuin, oil fired boiter
. Max. evaporalion : Approx. 500 th
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() Fue! Systcm:

Heavy oil is used as fucl and continuously transported mainly from the oil réﬁnéfics adjacent to
the power station and stored in tanks, The fuel is supplied from the oil tanks to the boiler by oil
pumps.

b) Steam turbine facilities
(a) Steam turbine

. Type: Indoor, tandem compound, re-heat, regenerative, cdndensing steam turbine.
¢ Rated output: 150,000 kW |

*»  Speed: 3,000 pm

(b)Circulating water system

Turbine exhaust steam is condensed by a surface type condenser. The cooling system of the
condenser is a circulating water systein of once throughput type.

{c) Feed water heating system

The feed water system is to supply clean, heated de-acrated feed water to the boiler. - The
system will consist of low pressure heaters, one (1) de-aerator and high pressure heaters,

(d) Heat supply Systeni _

- Heat demand for the ol refinery and the pelroche'i'nical plant may be supplied from the feed
" water heating system and the torbine steam extraction line. _ B '

¢} * Generator and auxiliafy circuits |
(@) Generator
.+ Type: Indoor, horizbntél shaft, 3 phase, hydrogen-cooled ge;ierator
" e Génératqr oulput: 150,000 kW . ' S -'
o Power fa:ctor:‘ 0.9 (l_oglgi'ng) '
e Voltage: 13,000 V-22,000 V
. Excitation method: Statié excitation syétém

¢+ - Cooling method: Hydrogen cooled wilh gas cooler installed in the generator stator
housing. o : o '

{b)Switchyard and auxiliary circuits with _clécln'cal equipment:
The power system of switchyard and auxiliary circuits with transformers, distribution board,:
‘direct curcent (IXZ) power systeim, uniterruptible power supply (UPS) systein and D/G system
shall be equipped with the power plant. - o ‘ o

d) Other major‘facililics

The following facilities will be provided for the power plant:

. Make up water system,

e Waste water treatment system,

* Water intake and discharge system from the sea,



. Potable waler system,

. Buildings and stack,

* Instrument and coatrol system,

* Compressed air system (instrument and service air),
J Fire fighting system,

. Lighting system, and

. Other appurtenances.

5.3 INFRASTRUCTURE

5.3.1 Basis of the Dung Quat Industrial Estate Planning

1) Consideration of Layout

The Ministry of Construction designed the Dung Quat Industrial Zone with a total of 15,000
hectare, in which 2,000 heclare are assigned for the oil refinery site. Taking into account the
conditions of the Dung Quat arca, we choose the northeast side with a total of 1,800 hectares
(land area; 1,262 hectares, sea surface; 538 hectares) for the oil refinery, petrochemical
industries, Shlp repair and ship building, steel scrap & recycling null and iron & related
industries.

© However, the Managemenl Board of the Dung Quat ]nduslnal Zone requests- that this master
plan should be followed for any kind of development plan. Hence, the concept structure for
© the DQI was dc51gncd undcr the cxlstmg master plan with only minor arrangements.

"2} Layoul Map

‘There are three componems of this mduslrlal esme namely petrochemical industries, iron and -
~ steel related industries and the cstate’s administration function. * The east sides of DQI are the
-~ location for' the petrochemical industries with single buoy mooring (SBM) and 25 meter water
~ depth to accommodate up to 250,000 DWT oil tainker. The west stdes of the DQI of Dung Quat
Bay arc reserved for iron & steel related industries 'with the calm and wide area for ship’ repair,

ship breaking and the steel scrap & recycling mill.” The two major areas should be divided by a iy

- trunk road with a 100 meter wide right of way (ROW) and a 69 meter ROW road. The
- administration buildings' area will be located in the southern part of the DQI, except for the port
related fac;hllcs The poit related facilities must be located near the port.

5.3.2 Deep Sea Port
'l) : 'Type and Scalc of the Pél‘t
' Du:lg Qual Po:t (DQP) will comlst of three lmer-rclatcd components:

e . Rcﬁnery and pclrocheumcal producls wharf
~+ | ‘Shipyard and steel recycling mill, and |
¢ Public whal"f. :



(1) Refinery and petrochemical products wharf

To further illustrate the scale of the planned port, the required number of berths has been
- estimated based on findings detailed in the demand forecast and industrial estate as well as
capacities specified in Table 5.3.

Table 5.3 Scale of Refinery & Petrochemical Wharl

P

TTEMN Stage 1: 2003 Stage M: 2006
Throughput No. & scale of Theoughput No. & scale of Renrarks
(miltion tons) Beith - {million tons) Berth
DW1) (W)
1. Crude Oil 6.5 F- SBAY 6.5 1-5BM " Off-shore single
£0,000-250,000 80,000-250,000 buoy mooring
(SBAD)
2. Refinery & 6.2 1-30,000 5.7 1-30,000 - Including ol of
Petrochemical 2-20,000 CT 25,000 200,000 tons
Products _ . 3-5,000

Source: JICA Study Team

- {2) Shipyard and steel recycling mill

The shipbuilding industry in Viet Nam is viewed as a key industry capablc of creating oulpul
- and high technology competitive with intematicnal norms. :

Corresponding to the increasing demand and requirement in terins of conservation of marine
eavironment and navigational safety in sea-tzansport, the renovation and reinforcement of hull-
structure (especially tankers) in shipbuilding is  cssential. Therefore, the ship bieaking, stecl
scrap and recycling industry has attractive business opportunities.

The outlay of the shipyard and steel recycling mill in DQP are as follows:
. Repairing of various lypc of vessels, mamly tankers up to 250, OOO DWF
. Ship breal-.mg, mainly tankers up to 250,000 DWT

° Repairing and fabricating of facahtles and equipment {or off—shcun, 01l ngs and othcr
. stecl construction, and - - : _ .

. _i Steel producuon from scrap, recyclmg and iron oré to bc used for shtpbmldmg

Throughput in lhIS sth yard is estimated at 800, 000 tons pet year by the year 2005 and 2.5
million tons by year 2010 (Table 5.4 refers).

"Table 5.4 Shipyard :'[‘hl'ougllput '

Uit mil tenps

“Phase 1 Phase 2
Throughput 2005 2010
). Ship Breaking = " _ 01 : 5
2.} Steel production :
ay From scrap & recyching - i3] [ XV]
b) From iton ore Y
Total 02 25

Sovrce : JICA study teamn.



(3) Public Wharf

Major commodities would include construction materials and equipment, rcﬁncry and shipyard
related products as well as general cargo. ‘The principal Phase 1 generat cargo is forecasted to
be of the break-bulk variely. Five wharves are required to meet the demand of 2.4 million tons
forecasted for the year 2005.

Increasing container demand suggests that two general carge wharves of 30,000 DWT can be
utilized as container wharves by the year 2010 with the installation of container cranes (Table
5.5 refers).

Table 5.5 Scale of Public Wharf
. (Unia:ﬂlijstg
Scale of Phase 1 . Fhase 2

Public Wharl 2005 2010
I. Demand - 24 3113
2. Nureber & Scale of Berth
Vessel, DWT _
Genera] Cargo 2 - 30,000 _ "~ |Convedt to cntainec
General Cargo = 2. 15,000 ‘ Wharves
General Cargo 2-5000
Container : L &
2 - 20,000

Saurce 1 JICA study teany.

'2)  Port Development Plan _
- Based on the requirements of the first phase oil refinery, a wharf for construction material and

7 equipment, including a breakwater of 300 meter and a causeway of 1.2kim, must be provided

" by the year 2000. * In addition, the first phase oil refinery wharf, including a breakwater of 900
- meter and an embankment of some 500 meter is schedulcd for construction by |he year 2002 as
. part of the urgent phase. . .

Wharves for the second phase oil n,ﬁncry producls and phase 1 pubhc wharvcs are schedulcd

to be constructed by the year 2005. | The exlension of a west side groin and breakwater is
. subject to the amount of sand-drift and calmness of the water b'tsm Howcvcr an cxlcnsmn of
- the breakwater is hkely to be needed by the year 2010. :

Rcspondmg to the increase of container actlvnty after 2005 conlamcc crancs ar¢ prowdod to
assist in converling (wo general cargo wharves to container whasves as sumnnn'md in Table
5.5. :
a) chional Domeslic Demand for Petroleum Products
The foHowmg basns was set according lo Pc{rovaein:un s information :
. Nonhern Pm in Viet Nam: 35%
e Central Part in Viet Nanx: 15%, and
~ e Southern Part in Viet Nam: 50%

5-10



'b) - Petroleum Product Shipping Method
The following shipping method for petrolcum products is assumed, based on Petrovietnany’s

information :

¢ To the Northern part of Viet Nam : by ship
o To the Central part of Viet Nanu: by tank truck, and
o To the Southern pat of Viet Nam: by ship.

¢) Sizc of Ships for Marine Facility S:izing .

The following size of ships is assumed according to Pefrovietnam’s information :

e & 3 &

. 5.3.3 Water Supply

1) General

“Bach Ho crude Oil: 80,000 DWT
" Dubai Crude Oil: 250,000 DWT
LPG: 1,000 t0 3,000 DWT, and
Other Petrotenm Products; 3,000 to 25,000 DWT.

- . e ! Aseries of water supply and sanitation facilities are proposed in order to prescrve
: “the natural and human environment .in the DQI and: to support the industrial -
" development. Besides the industrial “estate, Van Tuong New City, where .
employees for the firms in the DQI will mainly live, and the adjacent area
encompassing the DQI shall be equipped with facilities of water supply- and
sanitation. Thus, the service area of the water supply facilities and the sanitation
facilities ‘consists of not only DQI, but also Van Tuong New City and ceriain areas

in the adjacent area, which will reach a higher-population density in 2010.;

At pr'csent," this area is not endowed wi_lh' safe water and depends’ mainly on unprolecied

-+ shallow wells. Also, there are no reliable sanitation facititics in the fields of sewage disposal,

-~ storm water drainage and solid waste disposal. In the course of industrial development, the
following development schemies on water supply and sanitation are proposed:. '

"« Waler supply facilitics: -

e« Sewage disposal facilities:

* ° Stonn water drainage:

«  Solid waste disposal facilities:

The service a:ca‘w'ill' be pro»?ided with safé water for

_ induslrial, “potable, living aid other; purposés by a
* centralized water supply system with' a central water

production station purifying surface water from rivers..
Water for fire fighting will be supplicd by this system,
too.

DQI and Van Tuong New City will be covered by

sewage disposal | facilities attached with a sewage
reatment plant in the form of centraliced treatment.

Waste water will be discharged to the East Sea, after

~ having been purified under specified limitations. -
“The service area will be cquipped with open channels

andfor pipes to drain out storm water and to prevent the
area from submersion. Rain water retention ponds will
also be constructed, if required,

The service area will be served by periodical garbage
collection by solid waste disposal facilities, and collected
wasle be disposed in a sanitary landfilt site.

5 -1l
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-2) Design Policy

(1) Water supply facilities

The major portion of the water to be produced by the water supply facility will be consumed as
makeup water for product manufacturing and processing by industries in DQL  The larger
volume water for indirect cooling use is taken from the river and/or sea nearby. In this study,
the population in the target year of 2010 to be served by water supply is based on: {1) 64,000
people in new city area including employee’s familics and related people, and (2) 56,000
equivalent to 88 % scrvice ratio in the adjacent area (some 11,000 ha) closely encompassing
DQl in the Binh Son Distiict. :

Based on the estimation of industrial use'!, living use*2 and other purposes, total water
consumption is projected 1o reach a total of some 195,000 m? per day in 2010 as shown in
Figure 5,3, with the share of 168,000 m? per day for DQI, 14,400 m? per day for the new city
area and 12,600 m? per day for the adjacent area. ' o

The water supply facilities witl be build up in a step-wise expansion mode with three (3} stages
in response to the planned water consumption at cach phase. The water production capacily o
be constructed on the daily maximum basis will increase like: (1) 51,000 m? per day in 2002,
- (2) 127,500 m* per day in 2004, and (3) 306,000 m?® per day in 2006 as referred to in Table
5.7. : - :

Figure 5.3 Water Demand Projection |

350000 _
. . o ' ' 21 Industrial Area
. 300,000 _ i - g - :
I - " R New Towh Acca
.8 ' : .
& 250000 . _— ‘
: ?5" . , Fl Adjacent Area
- & 200,000 " " "
L= . e Total L :
‘ :gf , Lo Consumption{dail '
, g 150.000 | -: ¥ average)
g 100,000 e §u wvomman Constructed
) g Production -
B 50,000 Capacity(daily
max}
o

2002 2003 2004 2005 2066 ‘_2001 2008 2009 2010

. Phase
 Source : ICA Stody Tearn !

*1 . The water consumplion is estimated for the industries investing into the industrial area by applying the Japanese
Standards of unit water consumption.

*2 . The unit consumption of 150 liicap on living water of daily average base in 2010 is applied in this study
zccompanied by some 50 % of commercial and institutional use.



Table 5.7

Design Basis of Water Supply Facilities

Diesign Parameters Desin Basis- A
up to 2002 up (0 2004 up to 2006
Production Plant Capacity(daily max)  (cu-nvd) 51,000 127,500 306,000
Raw Water Intake {cu-myd) 43,000 145,000 350,000
Hourly Max, Distribution Flow {cu-my/h} 1,971 6,347 11,049
Notes : 1.4, 15%, 10%, and 1.4 are applied to datly max. cocfficient, leakage loss, production

loss and hourly max. coefficient, respectively.
Source ; JICA Study Team

Apan from the water required from the start up of operations in 2003, the water for workers'
living, and construction works’ use will be necessary during site construction work, This
water should be provided by proper water supply equipment to be installed {emporanly at lhc
site or wells.

The proposed water supply facilities will use river water as raw water. There are three (3) raw
waler sources available for this project, that is:

“ First Step : At present, the B7 irrigation canal is diverting
waler for agriculture use in the Dung Quat area of Binh Son
District from the Thach Nham Weir in the Tra Khuc River.

~ Raw water will be taken from the inlet gate of the B7 canal to

- be constructed in this project,

Second Step : This reservoir is to be ncwly built. It will be
tocated 500 m to the upstream from the Rail Way in the Tra

¢« B7imigation canal:

*+  Pho 'l‘inh_Rescrvoir:

~ Bong River. Raw water will be lead to the water production |

" station through a newly constructed conveyance pipe of 7.5
km in fength. .

Third Step : The Nuoc Truong Reservoir is planned in future
‘at the upstream of the Tra Khue River for multi-purpose use.
After this reservoir is completed, some portion of water will
be discharged from the Nuoc Truong Reservoir to the Thach
Nham Rescrvoir located at the downstream of the Tra Khue
River., The newly constructed conveyance pipe line of 42
kmin lenFth along with the existing B7 canal will dwen raw _
waler to the water production station.

These thrce (3) Faw watcr sources wﬂl be allocalcd in the followmg three (3) steps: (l) 45 000-_
.1 per day from the B7 1mgauon canal up to 2002, (2) 100,000 m? per day from Pho Tinh-
‘Reservoir up 1o 2004, attaining a totat saw water intake of 145,000 m?- per day, and (3)

£205,000 m? per day froim Nuoc Truong Reservoir via Thack Nam weir up to 2006, attaining a

“total raw water supply of 350,000 m? per day.

‘In terms of water quality, as shown in Table 5.8, the examination resulls of water sampled
from the Tra Khuc River indicate that water has a relatively low level of mineral and metal
concentration and it is therefore quite suitable as raw water for industrial use as well as drinking -
use. At the water production station, raw water will be purified to meet the drinking water
standard in Viet Nam. :

* * Nuoc Truong Reservoir:



Table 5.8 Water Quality of the Tra Khilc River

Items T TUni Waler Qualities .
. Supplied
. Raw Water Warer Standard

pH 6.6 6.5-8.5
Tempierature degree 14
Transparence cm <30
Color{P1-Co scals) degree ) <10
Conductivity micromhosfcm 39
Suspcaded solids{85) - mgAl <5
Turbidity as Silica . mgfl 25
Total dissolved solids(TDS) mg/fl 58 < 500
Hardness(as calcium carbonate) © omgAl 14 <500
Calciom . mgfi 4.4
Magnesium mgfl 0.7
Bicarbonate ) mgfl 24 .
Sodivm chloride(MNaCl) mgft 250
Total organic carbon(TOC) | mgh ' 0.5-2.0
Organic matiers : ™A .5
Ammonia(NH3) mgfl not detected
Nitrite mgfl ' not detected
Nitrate mgfl <10
Alaminivm(Al mg/l ) <32
Copper{(Cu) mg/fl ) <1
[ron(Fe) ] mg/l ¢.05 <0.3
MangidneseiMn) ’ mgsl : <Q.1
Sodium{Na) o mg/l <200
Sulfate(S01-) mg/l <4060
Zinc(Zn) . mg/fl <5

. oles o )
(1) The raw water gualities are based on the measurmient result on the water sampled
in the Tra Khue River. . .

. (2) Thé supplied water standards are according to the drinking water standards in
Viet Nam.

Water purified in the central waler production station by sedimentation with coagulation and
rapid sand filtration as shown in Figure 5.4 will be transferred to the distribution tanks to be
 constructed on the hills nearby and then be distributed to each use point in the DQI, new city
area and adjacent area with the residual pressure of some 1.5 kg per en?,

Figlill‘.e 5.4 Conceptual Flow Diagram of the Proposed Water Supply Facilities
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Source : JICA Study Team




(2) Sewage disposal Facilities

The DQI and new city area are planned to be independently covered by their respective
“centratized sewage disposal facilities, since they are separately located in a distance of 10km or
so. In terms of sewage collection and transportation, the proposed sewage disposal system
will apply the "sgparated type", giving more priority to the quatlitics of discharged sewage to the
water course”™!, The adjacent area, which may accommodate some comimunity sewage disposal
{acilities andfor individual treatment equipmeant in the future, is beyond the subject of this
study.

Based on the consumed water by each user in the service area, sewage discharge is projected to
be 260,000 in? per day in the industrial area and 22,000 m? per ddy including infiltrated ground
water in 2010 on the daily maxinmuim base as shown in Table 5.9.

Table 5.9 Design Basis of Sewhge Disposal- Facitities

Desiga Paranieters __Industrial Area New Town Arca
) up (o 2002{up to 20047 up to 2006|up to 2002 up to 2006
Daily Max Discharge {cu-mid) | 30,000 | 100,000 | 260,000 11,000 22,000
Hourly Max Discharge  {cu-nvh) 14,000 5,600 15,000 630 1,300

Notes | 15%, 1.3, and 1.4 are applied to ground water infiltration ration, daily max,
cocflicient, hourly max coefficient.
Source : JICA Study Team

- Pollutant concentration of mﬂow sewage is estimated to be BOD 240 mg/l, SS 200 mg/ for the
industrial area and BOD 230 mg/l, SS 200 mg# for the new town area, according to the unit
- pollutant discharge standards of Japan, _

In connection with the water qualities of industrial waste, concentration leve! and their
compositions are in general highly diversified. Consequently, certain limitations as referred in
- Table 5.10 are applicd to sewage pipes in order 10 prevent them from over loading and adverse
constraints to the central treatment plant.. Thus, the factories in the DQI will be obliged to
establish some proper pre-freatment system in their lots, if cither their waste water contains
sonie toxic/hazardous constituents or the pollutant concentratlon of their wasle water are
beyond specnf ed limitation.

“Fabl:e_:5;19 Effluent Standards

heans - Lo - Limiation
X ~ ai taflucnt o S erage] T"'ﬂ‘l;’:;:;“ Ll

1. Generab Pollatants o Indicaton ‘ ) ] :
o . ' % se | es8s |
Temperature : (xy 40 4 :
Bivlogical Osygen Dvmondc BODY | {mpfy 600 - 3 .
Chemival Quygen DesnandCOD by Cr) {meR} T 000 100
Saspended Solidwss) {mg) 600 50
Mincrad Cil L Amplty .5 L
Total Nitioge{ T-N) © {mgty 250 - .

© Tetal Fhosphoraus(T Py {mgdy 30 -
Total CheespiumgT-Cry - ! {mp/ly i ]
CopperiCul L : {mg ) 1 1
ZitZr} . | o {mg) 2 HE
Fheaol : {mgh 5 [/
}erch) {mgMy I ]
Marganesethin} . {mgh) i L

: Colifoom - (\AP\']OOmI} - 10,000 .

1. Tocic Pollutanis .
CadmiumiCdy ECTLN 0g (1]
Cyanide{Cx) X {mgh ] [+}]
v ganic PhosphonusiOrg Py {mpdy 0% €5
Lead Pe) {eg/) 03 .05
He sansitent Chavminm Cre £y {ngM T 0es Q08
Araenicihs) © {mafly 01 03
Total Meicury {mpy 0005 o005

. Souece : JICA Stedy Team

*1: The "separated type” disposal facilities does not collects rain water. Unlike the separated type sewage disposal
facilities, in the combined type facilities some portions of pollutant is inevitably discharged to the water courses at the
beginning stage of rainfall. Thus, the separated type sewerage is recommended in this section.
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Sewage purified by the treatment plant less than of BOD 30 mg/l and SS 50 ing/l, which meet
‘the efflucnt standard in Viet Nam, will be discharged to the East Sea. The "Oxidation Ditch
Process” as shown in Figure 5.5 employing the acrobic biological purification principle is
recommended. The reasons arc: {1) strong durability against low temperature in January to
March in the region, (2) lower construction cost including tand acquisition expense, (3) casier
operation and maintenance.

(3) Storm water drainage

Open channels and/or pipes will be constructed in the DQI and the new city arca to prevent
submersion when it rains. Because hourly rainfall data in the service area are not available at
the moment, the following empirical equation in five (5) years probability derived from the
daily rainfall data collected in Quang Ngai Meteorological Observatory is recommended to be
applied to the calculation of design rainfall.

Figure 5.5  Conceplual Flow Diagram of the Proposed Sewage Disposal
Facilities

Ouxidation Ditch Setiling Tank
Sewage Intake Tank Aerator Chtorination Tank - -

Sewage

Returoed Siudge
: Surplus
: . B ' Studge
Dehydrated Siudge manuteves
(agricavlturaluse) = . o g :
fy .~ Sludge Dehydrator Studge Thickener

. Source : JICA Study Team . .
' In the area where the flow capacity of the water course 1o receive rairi water is limited, some .
retention ponds should be constructed based on 10-years probability. © S
+  Rainfall intensity to be applied: ' ' '
1= R,424 x (24107 = 95 x 123
where, Ry, : Daily rainfall (mmv/d})
' 1 .+ Desiga rainfall intensity (min/h}
't - :Rainfall duration (min). =
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(4) Sotid waste disposatl facililieé

Solid waste, which is discharged from the manufactuiing process of factories should be
individually disposed in a proper manner in linc with the polluter pay principle (PPP}), because
their characteristics are extremely diversified depending on the line of manufacturing, General
solid waste {garbage), which is discharged from offices and houschold and commercial
activities/public services is collected and disposed by centralized solid waste disposal facilities.
The solid waste discharge in the DQI, new cily area and adjacent area is projected to reach some
110 ton per day in 2010 as referred in Table 5.11.

“Table 5.11 Solld Waste Discharge Projection and Development Plan

- Ttems Phasc :
: 2002 o 2005 2006 to 2010
Projected Discharge  (ton/d) ‘
Industrial Arca 26 14
New Town Area 9-26 34 - 51
Adjacent Area | g-22 22-45
Total Discharge 15- 54 7¢ - 110
Planned Capacity {ton/d) 54 110

Noie + The above waste discharges are computed using unit discharge rate:
2000g/cap.d for office, 600g/cap.d for resideat and 30 % of resident
garbage for commercial, other services.

Source : JICA Study Team

- A set of waste packer vehicles for garbage collection service will be provided, and collected
-garbage will be transported and disposed to a landfill site as shown in Figure 5.6 in the manner
‘of a sanitary landfill. To prevent adverse effects from the landfill site, the sanitary landfill will
‘be executed by the miethod of : . (1) provision of shield resin sheet to isolate the deposit layer
from the ground sail, (2) application of soil cover to prevent ill odor and kecp the landscape
beauty, (3) attachment of leachate® treatment plant (o prevent from outflow of polluted and :
toxic waste water. : : '

“The location of landfill site will be selected in light of such criteria as : (1) the surrounding area
is dispersedly populated, (2) the location is easily accessible by vehicles from the service arca,
*(3) there is no possibility to impede on the natural environment and Jandscapes, and (4) the sile
{is not close to the waterway I¢ading to the imtake source for water supply. - ‘

Figure 5.6 Conceptual Layout of the Proposed Solid Waste Disposal Facilities

Protect Feace / Drainage
SCETIRS T L I R X S o T O e O Ty NNy
"Ag}-
! :
H .
: i Wodkshop
- y g -
Sanitary Landfiit Piy i & garage
§ - L
‘ H  Management
SN | B~
o) Treated f § - Office
Leachate § L : . H e
e | H _ Weighing
. . - | i
. H S , i - "R T Gate :
H : . F. v
| Leachate Treatment ~ - - T Access Road 4—
H Plant - Retention Pond :
memmummmﬁnm

Source : JICA Study Team

*1 . Tha word "Leachate" stands for waste water generated from landfill site resulting from decomposition of solid waste
and rainfall.



3) Outline of the Proposed Facitities

| {1) Water Suhply Facilities

The proposed water supply facility consists of raw water intake and conveyance system, water
production system and water distribution system. Table 5.12 lists the main specifications for
the proposed water supply facilities.

Table 5.12 Outline of the Proposed Water Supply Facilitics

Work items 1 Quantities Descriplion
1. Raw water intake and conveyance system :
1.} From Thach Nam Reservoir (existing irrigation water intake weir,
Tra Khue River)
Max intake capacity 45,000 cu-md
Conveyance canal 42 km |existing earthen canal(B7)

representative 1.0mWidth x 1.6mHeight
Intzke gate and inlet canal 0.5 kni fLOmWidth x L6émHeight

1.2 From Pho Tinh Reservoir (Fra Bong River)
Max intake capacity - 100,000 cu-m/d
Intake weir 1 iot |70mWidth, cewly constructed
Intake pump 3 units |incloding 1 standby, 0.6¢u-m/sec
Conveyance pipe 1.5 km |carbon steel pipe, 900mmDia :
1.3 From Nuoc Truong Reservoir {Tra Khuc River via existing Thach Nam weir);
Max intake capacity 205,000cu-m/d _ P
Intake pump ) 5 - units |including 1 standby, 0.60cu-m/sec
Conveyance pipe _ 42 km |carbon stzel pipe, 1200mmDia
2. Water production system : :
2.1 Raw water reservoir 1 fot- freinforced concrete, volume 450,000cu-m
2.2 Water purification facilities o ' C .
- Purification plant 12 units Jcoagulation sedimentation + sand filtration type
: : 25,500ce-myd x 12units, total 306,000 cu-nvd
Componeat equipment - |coagutation basin, clarifier, sand filter
I : : disinfection basin, engine generator
Site area ; - [19.0 ha incleding the raw water reservoit ¢
Appuitenances ;| ! opération room, laboratory, electrical room,

_ workshop, storage room
3. Water distribution system ' ‘

3.1 Transfer pump - S - uaits |inciuding 1 standby, 0.90cu-nmsec
3.2 Distribution tank | 2 lots” [tolal volume 80.000cu-m
3.3 Distribution pipes for {ndustrial Area P S IR '
" Trunk pipes : 23 km ' |cast itoa pipe, 800 to 1,600mmDia
Fire hydrant . 1 lot : |cast iron
3.4 Distribution pipes for New Town Area . ‘
Trunk pipes | 9.0 km |cast iron pipe, 300 to 400mmDia
3.5 Distribution pipes for Adjacent Area :
Trunk pipes : 20 km [casi ifon pipe, 200 to 400mmDia
Main pipes ' 20 ko Jcast iron pipe, 130mmbDia
Branch pipes | 35 km [cast iron pipe, 100mmDiz
Fire hydrant : 1 1ol |cast iron -

Notes - ‘ihe Quantitics and the capacities in (his fable are al the Final construction stage.
Sourcé : JICA Study Team
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‘Sanitation Facilitics

(2)

The sanitation facilities will be configured by a series of: (1) the sewage disposat facilitics
consisting of sewage collection sysiens and sewage trealment system, (2) the storm water
drainage consisting of dilches/pipes and retention ponds, if required, and (3) the solid waste
disposal facilities consisting of waste haulage vehicles and tandfill sites. Main specifications of

the sanitation facilities are listed in Table 5.13.

Figure 5.7 shows the layout of the proposed water supply and sewage disposal facilities and

Figure 5.8 shows the route plan of raw water conveyance pipes.

Table 5.13

Outline of the Proposed Sanitation Facilities

: Capacuy N
Componc nt cqulpmenl

. Site area
Appurienances

- Opea channel
Embedded pipe
Retention poad

"|3.1 Waste haulage vehicle
- Waste haulage vehicle(2ton)
‘- Waste hau!ag-: \ehlcle(éhon)
Workshop & .

3.2 Landfill l'acmnes
“Landfill site’
Appurtenances

4 unils

3. Solid waste disposal farnhues for lndusmal Area

1 ot
] 1ot
ot
6 unity
12 ‘units
1 lot
8.0 ha

i Work ilems Quaatities Desciiption
1. Sewage disposal facilities
1.1 For Industrizal area
1.1.1 Sewage collection system .
Tk pipes 18 km |concrete pipe, 1,000 to 1,650minDia
Sewage relay pump 3 sets|eentrifugal
1.1.2 Sewage treatment facilities y
Treatment plant 20 uaits]biological oxidation ditch type
13,000cu-m/d x 20usits, total 260,000cu-m/d
Component equipment - grit chamber, oxidation ditch, sctthng basin
Co . : chlerination basin,.
treated sewage discharge mouth
“Isludge thickener, studge dehydrator
Site area 21.0 ha
Appurtenances operation room, laboratory, electrical room,
workshop, storage room,
L sludge dehydration foom
1.2 ¥or New Town arca :
1.2.1 Sewage collection system o
* Trunk pipes 10.0 %m [concrete p:pe, 400 to 600mml)ia
© Sewage relay pump : 3 osets cemtrifugal
1 22 Sewage treatment facilities
Treatment plant biological ox:dallon du-:h Iype

5,400cu-nvd x dunits, total 21,600c0-myd
grit chamber, oxidation ditch, seuiing basin
chlorination basin, |

" Jtreated sewage discharge mouth

sludge thickener, sludge dehydrator

treated sewage reuse plant

40 ha

operation room, laboralory. electrical room,
workshop, storage room,

sludge dehydeation room

2. Storm water drainage for Indusinial Arca, New Town Area and Adjacent Area

concrele

concrele

brick or stone . :

New Town Area and Adjacent Area

sanitary landfill type

access road, welghing gate, bolldozer
workshop, administration office
leachate treatment plant

Source : JICA Study Team

Rotes « The Qaanlines and he capacities in this table are al the 1inal construchon Stage.




Yigure 5.7 Layout of the Proposed Water Supply Facilities and Sewage
Disposal Facilities
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Figure 5.8 Route Plan of Raw Water Conveyance Pipes
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5.3.4

Road Planning

The basic concept for the development of the road system is as follows :

Planning should be coordinated with the national road No. 1 and also the by-pass road
for Quang Ngai Town,

Roads in the DQI should be designed for heavy industrial use,

Access roads from national highway No.1 should have two paralle] roads taking into
account emergedcy cases,

Smooth flow of heavy duty trucks, people and motor blcyclc as well as comfortable
and safe transporation should be ensured, and

“The road shoulder should be for the utilities supply lines, namely eleclric, water,
‘sewerage, open drainage and telecommunication lines.

The standard road sections to be applied in the DQI are shown in Figure 5.9.

Figure 5.9 Standard Road Section of Dung Quat Industrial Estate
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5.3.5 Administration and Common Service Facilities

There are two lype of administrative facilities which are required for the port type of industrial
cstate, namely for the normal administration of the industrial estate and port administration
facilities.

[§) Normal Administration Center

The administrative area provides overall services for enterprises, employees and other users of
the DQI and its promotes the interrclationship among entérprises.  The Zone Development
Company will operate the Center area and also operate and manage the DQI in its enlirety.
About twenly hectares of land will be secured for the center area m a place easily accessible
from the industrial and port areas. '

The following facilitics will be established in the area in response to the roles of the center area :

° Administrative office

s Information center

L Shop and restavrant

. Service facilities, such as bank and post:ofﬁcc

e Police j , -

0 _ Hospital and/or first aid cliﬁic rela!ed to the port administration
* . Helicopter port | . - i

*  Social welfare facilities

e - Open space and parks, and

° Utilities' supply.

'2) . Port Administration Center -
The port adminisiralion will have the following functions ;= |
-0'5 Inwnigration. ‘ .
. Qua,j'ahtine: -
o  Customs
e  Police ‘
e Marine Safety Agency
e 'Marine Fire Station, and
¢ Hospital. : ”

- §.3.6° Parks and Green Plan _ _

" The DQI aims to be a core of industrialization and heavy industries, which are known to be
polluting industries. In the DQI the sand dune of Vi An Ka and Nam Tram Cape are planned to
be kept as a form of shelter against the cast wind and separator of the heavy industries, In

“addition, roads are planned with 100, 69 and 39 meter right of way (ROW) including a green
belt. The tolal industrial land in the DQI wilt be some 58% of the total land and remained land

~is for amusement park andfor green arca. However, each industrial lot should be planned

keeping a 20% ratio for the green area.



§.3.7 Land Preparation Plan
The basic policy for the land development plan is as follows :

e Tokeep and maintain the natural sand dunes as a protection against the east wind
+  To minimize earth work in order to reduce cost and offer inexpensive site supply
e  To apply abalaiced earthwork on the site, and

® To cstablish a flood resistance.,

The Ministry of Construction suggests a 5.2 mcter. above sea level high taking into
~ consideration a 100 years probability of surge. On the other hand, the fealures of sea water
level of the Dung Quat area are as follows : :

e The mcan water clevation from April 1993 to Januvary 1994 was 0.13 meter
. The mean high water clevation was 1.03 meter, and

e The mean highest water elevation with cumulative probabititics of 1% was 1.73 meter.

Normally, the elevation of the port should be added at 2.0 to 2.5 meter, so that the elevation of -
the DQP should be 4 meter of elevation from sea level. ' :

5.4  LAYOUT PLAN AND PLOT PLAN

The Jayout ptan should take into account the industrial features, cn_ergy' balance and material
balance among the industries. Hence, the following features have been considered for the
layout plan: : 1 o

o Oil refineries and petrochemical industries: The oil refinerics require a deep sea port
and/or single buoy mooring (SBM) for 250,000 tons oit tanker as an unloading
facility and a small port for loading facilities for 3,000 to 80,000 DWT ships

L& Thermal power plant: ‘The thermal power plant n¢eds an inlet for 20 m’ of cooling
’ water and an oullet for the same amount of water. The outlet must be located outside’
of the port, because the temperature of the discharged cooling waler is 7 degree.
centigrade higher than that of the intake water - . B :

'« Ship repair & ship breaking industrics: This industry requires a huge and specialized |
port, dry dock and wharf. The port should be in a calm location of the port - - '
e TIron & seal related industries: Iron and steel related industries require port and/or

‘railway for heavy transportation. Hence, they should be located near the raw material
“supplier and/or port facilities.

Figure 5.10 shows the proposed layout and lot plan.
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5.5 DEVELOPMENT SCHEDULE

5.5.1 Rough Development Schedute

Taking into account the rapid construction requirements for the oil refinety, a temporary wharf
with causeway for construction material and equipment should be done untit 1999. Related to
this wharf constiuction, upgrading of the existing road, temporary water supply and sewcrage
system and land formation for the first oil refinery should be undertaken in pacallel.

The wharf for the fiest stage refinery products, road network of stage 1 for the first refinery,

water supply and sewerage systent and land formation stage 1 arc the next stage.” Depending

~ on factory construction inside the DQI, infrastructure should be constructed step by step.
Below is the start of operaiion schedule for each industry -

. First ol refinery '
(including national oi! storage with 240,000 liters) in 2003

J First petrochemical industry ©in 2003

o  Second oil refinery - _ _
- (including national oi} storage with 240,000 liters) ~in2006

e  Second petrochemical industry - in2006 -
¢ Ship repair & breaking industry S in2007
- e Stelsciap &recyclingmill . . in2007
e Petrochemical related industries : © . in2008
e Yron & related industries B |in 2008

The basic configuration of the industries in the DQI are summarized in Table. 5.14.

- 5.5.2 Main Schedule for Conslruction SR S ‘

“This construction schedule has' been prepared taking ‘intoconsideration the’ construction
experience of a similar scale plant consfructed overseas, The schedule prior to the contract

" award will be one and half year for procuréement of funds, basic/definite design and preparation
of tender documents and {endering. The schedule for performing constniction will be 30
months from the award of contract until handing over. The main schedute for construction is
summarized in Figure 5.11. ' _ :



Table 5.014 Main Configuration of the Dung Quat Industrial Estate 2000 to 2006

\ .
Ni’;m Froduction lnd_ustrial I\u(r)r}b-:r ln&{ua 5:;31 Electric Freight
Tndustry _ Capacity Land Employee | Consumption]” Power Volume
Petroleum Refinery 165 mill. tyear 110 ha 400 persons 111,040 tday 14,000 KW [6.500 mil. tyear
No. 1 (year 2003) ©|5.938 mil. Uyear
Petroteum Refinery  |6.5 mill. tyear 110 ha 500 persons |17,040 tday |57,000 KWH |6.500 mil. thyear {
No.2 (year 2006) 5.454 mi), Vyear
Petrocheinical No, | l,.l‘)? thous. Uyear |100 ha  [400 persons |26,400 t'day {60,000 KWH [0.063 mil. Uyear
(year 2003) : )
and
- |Petrochemical No.2
{year 2006)
Electric Thermal 150 MW 8ha 200 persons |250 vday 0.165 mil. tyear
Power Plant . (year ' i (Oily
2002)
Electric Thermal 150 MW 7ha 100 persons  [250 vday 0.165 mil. Vyear
Power Plant : - N i (Oil) -
{year 2005)
Ship Repair and - Ship Breaking 10¢ ha 1,500 - |2.800 viday 5.300 KWEB . 1.5 mil. t/year
Breaking " Jupto 250,000 PCISORS ' : : ‘ .
{year 2007} (500,006 - :
' * Hons/year)
Repair pon
80,000 to 250,000 :
_ DWT X 50/year : : | : _ .
Stéel Scrap and [ Electric Arc: 100ha. 11,500 © ¢ 116,000 Vday [97,000 KWH [2.5 mil. tyear -
Recycling Mill - - “[Furnace @ persons + | . 0 ; D
Electric Arc Funace - |500,000 tons : :
and Rolling Mills © |Hot & Cold Mills
{year 2007) P
fron and steol related |14 Kinds of i10ha  |2.800 12,000 Yday [17,000 KWH |17 mil, Uyear
industries industries peIsons. .
{year 2008) Cutput: 121 mil.
: us§ -
Petrochemical related |8 kind of S0 ha : 2,300 72,000 /day {23,000 KWH [1.5 mil. Uyear
industries - [industries - ‘ persons _ : ‘
(year 2008} Output: 103 mil.’
. : Uss '
[Total 135ha . 19,700 157,780 vday {273,800 KWH [31.985 mil.
persons Uyear

Source: HCA Study Team



Figure 5.11 Main Schedule for Construction
Name of Activities 1996-199% 2000-2005 - 2006-2010
96197'93199[00 0102/ 03,04 05[06107 03 09 10
Wharf for construétion material & equipment | '
Wharf for 1st stage reﬁnéry product i :
b i-mimm

Wharf for 2nd stage refinery & phase 1 public shipyard

Whasf for phase 2 puﬁ]ic_ & shipyard

Access road

Road network of stage 1

Road network of stage 2

Temporary water supply & sewetage system
Water supply & sewerage system.

- |Communication systems

Land fonﬁation of stage 1 .
Land formation of stage 2
Land formation of stage 3

Greenage environments adjustment -

Petroleum refinery No. 1 and petrochemical No.J
Petroleum ‘reﬁnery No. 2 and petrochemical No.2
Thermal electeic poiver station No.1 '

Thermal electric power station No.2

Ship repairs & breaking {incl. oil rig)
Steel scrap & rcc)chng mill - ‘
fron & steel related mdus!nes (fmous metaliurgy)

Petrothemma! related industries

. Sourcé: JICA Study Team |
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CHAPTER 6 PROJECT COST -

6.1 PROJECT COST ESTIMATION FOR DUNG QUAT INDUSTRIAL
ESTATE :

6.1.1 Principal Cost Categories ,_
Project cost have been estimated in three principal cost categories, nanely :

° On site development cost
. OIf site development cost, and

] Cost for temporary works. _
All three cost components together have been taken into account in the economic analysis. For.
the financial analysis, however, only on site industrial estate development cost have been
included.

Basic assumptions and cost features are presented below in the reverse order.

. 6.1.2 Total Invesiment Cost Inside the Industrial Esiate _
“'The total on site development cost for the indusirial estate cover the following cost items :

¢  Land development

¢ Po'rt deve'lopmem‘_ ' ' : .- S
e Ro"ad' developniént ' ' | B

* Water&SanitaIioﬁ dévelopm{mt, and . (

L. :I\Ziational oil storagé'deﬂ'elopnﬁem. AR - i

* 1)} - ' Land Development | N SR

“About 2.1 million m?® will have to be cut at 4 meter. Land cutting cost have been estimated at
USS$ 3.60 per nr', heace tolal land cultting cost are estimated at US$ 30,240,000, Landfilling -
using soil removed from inside the industrial estate will involve some 3.9 million m? at 2 meter
highs. Hence, Total land filling cost are estimated at US$ 18,720,000. In addition, about 2.8
million in® (also at 2 meter highs) will have (o be filled using soil from outside the industrial
estate. ‘The totat cost for this arc estimated at US$ 20,160,000, Total land grading and land
filling cost are therefore estimated at US$ 69,120,000. o ‘

2y ‘Road Construction’ : | :

Three types of road construction will be needed, namely with 100m ROW, 69in ROW and 35m
ROW.  About 128,700 m® of 100m ROW will be nceded costing an estimated total of
US$$7,722,000. Some 256,000 m* of 69m ROW roads will be needed. Total investment cost
are estimated at USS 15,360,000. About 107,200 m’ of 35m ROW roads will be needed.
Total investment cost for those are estimated at US$ 6,432,000. ‘Total investment cost of this
item has been estimated at USS$ 29,514,000.



3} Green Belt Construction _
Green belt construction comprises also 100m ROW, 69m ROW and 35m ROW roads, Total
investment cost for the green belt construction is estimated at US$ 3,909,360.

4) Electric Wiring

~ Some 6,600 meter of 110 KV lines will be needed, which, with a unit cost of US$ 132/m
translated into a total investment cost of some US$ 871,200. In addition, about 36,000 meter
of 66 KV lines will be needed, the total  investment cost of which is estimated at
US$ 2,678,400. ‘Total investment cost for street lamp lines is estimated at US$ 2,160,000.
. Consequently, tolal cost of this item has been estimated at US$ 5,709,600,

5) Telecommunicalion

Two lines with 400 circuits will be needed at a total investment cost of US$ 302,400,

6) Water Supply

Total investment cost for industrial and other use inside the industrial eslate is estimated at
USS$ 23,400,000 (for detaiis, pleasc refer to the Section on water supply and sanilation
implementation cost).

7)  Sanifation Plant

Total investment cost for the open drainage system and waste waler and treatment plant have
been estimated at US$ 147,352,000 (for details, please refer to the Section 6.4 on water supply
and sanitation implementation cost.) ' - ' o :

8) . Port Construction R

Total investment cost for the industrial port have becn estimated at US$ 465,432,000 (for
details, please refer to the Section on the port bellow). _ .

9) 'Administrétion_ Building o . |
A 4 stories and 3,500 m? administration building is anticipated at a total investinent cost of =
© US$798,000. - S i T
10y Helicop_tér Port \ : N
. The heficopter port wiilcoxnprise'all a_reé of 400 i’ and cost some US$ 24,000, : |
11)  Crude Oil Tanks o -

Four 120,000 liter tanks will be needed at a total investment cost of some USs 48,000,000.

Those costs are excluded in the investiment costs, however, the costs describe as follows:
el Land_'acquiéilioﬁ&rcSctllcmcn'l compensatiéﬂ |

- - & Scaand rivér surface acquisition & reseitlement compensation

Ty Laiid Acquisition & Reseitlement Compensation

Land acquisition will coniprise about 1,262 ha and some 1,000 farmers will have to be reseitled -
and compensated. Land acquisilion cost have been estimated at 150 US$/ha and for a 50 year
period. Total land acquisition cost amount therefore to US$ 9,465,000, Famners are
compensated at US$ 4,000 per family. Hence, compensation for reseflfement will amount to
US$ 4,000,000.



2) Sea and River Surface Acquisition & Resettlement Compensation

Surface dequisition for the port facilities will comprise some 150 ha, which, at a unit cost of
US$525, will require a total of US$3,937,500. Sca surface acquisition outside the port arca
will comprise some 388 ha at a unit cost of US$ 75/ha. Hence, total outside surface acquisition
cost atso for 50 years are estimated at US$1,455,000.

About 1,000 fishing families will have to be resettled at US$4,000 per family. Total
compensation for resetilement are estimated at US$ 4,000,000. Conscquently, total cost of this
item has been estimated at US$9,392,500. .

Total investment cost outside the industrial estate are estimated at some US$ 793,56] ,360.

'6.1.3 Investment Cost Outside the Industrial Estate
Tnvestment cost outside the industrial estate covers the following cost categories :

¢ Land development
o  Road construction
e Green belt construction
"« Bridge construction
e  Water supply E
o Sanitation
e Electricity supply, and
- o Telecommunication facililies.

1) Land Develqpinént o ' ' -
- About 200,000 m* will have to be graded and filled. Total land cutting and 'ﬁlling and grading
.- cost have been estimated at US$ 624,000, ol _

| 2) ~ Road C"onsjructfon i L o SR S
.~ Three types of road construction wilt be needed, namely with t00m ROW, 69m ROW and 35m

ROW. About 429,000 m! of 100m ROW will beé nceded costing an ‘estimated total of ©

USS$ 25,740,000. Some 352,000 n’ of 69m ROW roads will be needed.. Total investment
cost of 69m road are estimated at US$ 21,120,000 About 107,200 m* of 35m ROW roads
will be needed with US$ 6,432,000 of investment cost. Total investment cost for (hose are
estimated at US$ 53,292,000. : '

3y Green Belt Construetion ' _ o

Green belt construction comprises also 100m ROW, 69m R()W and 35m ROW roads. Total
investment cost for the green belt constniction is estimated at 8,147,880, j j

4)  Bridges  ‘ :

Bridges will bave o be consirucied for the 48m wide (100m ROW) and 32m wide (69m ROW)
roads. Some 80,000 m® of bridges will be needed at a total estimated investinent cost of
US$ 107,827,200, '



5) Walter Supply
Total investment cost for water supply has been estimated at US$ 141,037,000 (for details,
please refer to the separate Section 6.4 on water supply and sanitation implenientation cost).
6)  Sanitation
Total investment cost for sanilation has been estimated at US$ 72,950,000 (for details, please
refer to the separate Section 6.4 on water supply and sanitation implementation cost).
) Llectricity Supply
About 100 km of 220 KV lines will be needed, the total investment cost for which have been
~estimated at USS 15,000,000, This trank mission line will be nccded until the year 2002, ‘The
cost of strect lamps are US$ 660,000. Consequently, total cost of this item has been estimated
at US$ 15,660,000.
8)  Telecommunication

Two lines with 400 circuils will be needed al a total investment cost of US$ 482,160.

Those costs are excluded in this investment costs, however, the costs describe as follows:

¢  Land acquisition & resettlement compensation, and

.« River surface acquisition & resettlement compensation

1)  Land Acquisition & Reseltlement Compensation

About 500 farming families will have to be resetiled. Rescftiement conipensation is estimated at
US$ 4,000 per family. Land acquisition cost for offsite is US$ 31,403, Hence, resettiement
compensation together - with “ land acquisition " cost has  been ‘estimated at a total of-
- US$ 2,031,403,

'. 2) River Surface Acquismon & Resetllement Compensatlon

- Aboul 200 ﬁshery families will have tobe resettled. As is the case for famnng families, ﬁshery
- familics will be compensated ‘at US$ 4,000 per family. Total rcsetilcment compensation %
togelher with river surfacc acqursmon 1s cstimated al US$ 800,510. _

' Total im'eslmcnl cbsl oulside _ﬂlc indusinal eslate are eslim’ated at'somc US$ 400,020,240. "

6.1.4 Cost for 'l‘e'mporary Works

Cost for temporary works cover two types, namely roads and bridges. About 38 single roads
- with an accumulated Iength of 20 ki will be needed with sonie 10 meter ROW.  Unit cost per
“micter have been assumed at 19'US$/m.: Hence, tolal cost are estimated at 14, 592 000 US §.
- Two bridges of 5 and 20 meter lenglh will be needed. Unil cost of 720 US$fm are assumed.
- Total cost for bridges is therefore some US$ 180,000. .

'lolal mvcstmenl cost for temporary works i is therefore estimated at US$. 14,772,000.

6.1.5 Summary of Total Investment Cost

The total investment cost inside the industrial estate, but excluding the power station, are
. estimated at some US$ 816 million. OIff site development costs have becn estimated at about
+ USS$ 403 million and cost for temporary work are estimated at a total of some US$ 15 million
as identified in Table 6.1.
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Henee total cost, that is for the industrial estate itself and related off sile facilities would amount
to a total of US$ 1,234 million (Table 6.1 refers). Total investment cost have been estimated
within a ptus/minus 10% margin, which is satisfactory for pre feasibility tevel.

Table 6.1 Total Investment Cost for Dung Quat Indusirial Estate

22 e =

Main Cost Category Aclin‘lj‘ Estimated Investment
Costs {in 1996 price US$)

A.) Onsite Development .
Land Development 69,120,000

Port Development ' 465,432,000
~ Road Development | 39,435,360

Water & Sanitation 170,752,000

Development :

- Oils Storage Tank Developinen 48,000,000
i Others _ : _ 822,000
Sub-Total On §i£e;D_iagegoiagxgnt S 793,561 360
B OfF Sife Development__~ "~ 7TTTTT T T 0 400020240 _
€ Temporary Works """ 7T 4772000
Total Investment Costs ' : ' ' E 1,208,353,600

Source : JICA study team,

6.2 PROJECT COSTS ESTIMATION FOR P )TliOL UM 1NDUSTRIES

The summary of the required funds is summarized in Table 6.2. The petroleum industrics are
main industries in DQI, however, this item is excluding of this Pee-F/S calculation. _

Table 6.2  Project Cost Estimation for Pelroleu'm' lndusl‘ri_es
: ‘ : (unit; million US$)

Cltem - 71| First Phase *-1- | Second l.’.h'ase *-2 | Petrochemical *-3
- Co Co : Refinecy Refinery | : EProjcct :

(D) Plant Cost .~ : 1.053 RS0 | L LLito
- Process Units : - C(351) (713) ‘:(541)
“Urity Facitities ' {129) "@i6) (241)
- Storage facilities ‘ - {288) {215) ©(58)
TOther Offsite Facilities T(285) T(259) (270)
(2) Others _
(Including Initial Workisg Capital) 337 _ 356 3 l_ﬁ
Total Roquired Fands 1,350 1,859 1,427

note: *-1 Roquired funds for First Phase Refinéry is approximate ligures, based on JCI's data
+.2 Roquired funds for Second Phase Refindry is a rough estimate of the project done by JCI's Pre-F/S.
.3 'chuired funds for Petrbcher_nical is approximate figures based on JCI's data.
Source: JICA Study Team -



6.3  PROJECT COST_F)S"TIMATION FOR THERMAIL POWER PLANT

The construction cost of the Dung Quat Power Project is estimated as a standard construction
cost for a 150 MW oil fired power planl. The overall construction cost including in-direct cost
and interest during construction (I.D.C.} is approximately USS$162 million for the first 150
MW Unit. The estimated construction cost is shown in Table 6.3.

‘Table 6.3 Construction Cost for Power Plant
{unit: US$1,000)

Cost (150 MW-1 usit) .

Ttem Cost {1S0MW-2 units)
1. Direct Cost 130,000 250,000
(Electrical & Mechanical Cost) {98,000} (188,000)
(Civil & Architectoral Works) - (32,000 {62,000}
2. Inditect Cost 13,000 25,000
(Direct Cost x 10%) _
1 LD.C 19,000 37,000
{Direct Cost x 15%) .
: Total 162,000 312,000

Source : HCA Study Team

6.4  WATER SUPPLY AND SANITATION IMPLEMENTATION COST

The estimated cost for the construction works on the proposed water supply facilities and
sanitation facilities are summarized in Table 6.4 and Table 6.5 with the breakdown for the
inside and the outside portion of the industrial area, which are divided by the property
boundary of the DQL - S . '

~-The following conditions have been assumed for the cost eslimation :

o  Direct conslruction cost cover: purchase  of i equipment ' and material, shop
- manufacturing, ocean and inland ' transportation, preparatory site works,  site
stallation works ahd startup operation, = P ' LU

o Bquipment and miaterial necessary for construction works will be purchased in local -
- -markets in Viet Nam, if reliable and competitive ones are available. Otherwise, “they
.- are imported from foreign countries. o ' S

o Indircct conslruction cost covers expenses for engineering services alid'physibal
contingency. Any taxation such as import tax and V.A. T (Value Added Tax), and
L.D.C. are excluded fron the construction cost. -

s All prices of equipment émd_ material, labor and so on are on 1996 basis.

. Community sewage disposal facilities or individual sewage _lfeahncnl systems
- riecessary for the adjacent area are excluded from the construction cost. _
“e ' Only trunk pipes Of water supply and sewage collection in the DQI and Van Tuong

- New City area are included in the construction cost, assuming that main pipes, branch
_ pipes and house conncctions will be constructed by lot developers.



Table 6.4  Construction Cost of the Propesed Water Supply Facilities

. s Cundative
ftems Quantities  |Unit Cost cost

aonusy | woooussy

A. Inside of Industeial Area
I. Dvistritution pipes for Industrial Area

Trnmk pipes 18 km 1,000 18,000
Sub -total 18,000

Total{Direct Cost) 18,000
Engineeding senice . 1060 % 1,800
Physical contingency 200 % 3,600
A-total{Construction  cost) 23,400

B. Qutside of Industrial Arca
1. Raw water intake and conveyance system
1.1 From Thach Nam Reserwir

Intake gate and inlet caral 05 km (€S| - 500
1.2 From Pho Tinh Reservwir
Intake weir b lot LS}y - 700
Intake pump 3 units 400 1,200
Conveyance pipe . . 1.5 km 550 4,125
1.3 From Nuoce Truong Resenoir B
Intake pump o 5 - units 400 2.000
Conveyance plpe . 42 . - km 850 35,700
: - Subtolal ) 44,225
2. Water production system Y E _
2.1 Raw waler fesenvoir 450000 arm{ ©  0.015 6.750
22 Water purification facilities ’ & L
Purification plant 12 * units 3,600 | 43,200
: Sub-total : : 49,950
3. Water distribution system : ) .
3.1 Tramsfer pump ‘ 5 ‘units 550 2,750
3.2 Distritution tank 80,000 urm 0.07 5,600
3.3 Distrtution pipes for Industrial Area _ o Cd S ’
Tnok pipes 5.0 - ki 1,800 . 9,000
3.4 Distritution plpes for Van Tuong New Cxly Co : ' o
Trunk pipes 90 km | ¢ 230 S 2,010
3.5 Distribition pipes for Adgacest Area ‘ o R
Trunk pipes : ‘ : g 120 km | . - 180] ¢ 3,600
Main pipes - : S P20 km | - - :80): 1,600
Brarch pipes A L35 km COsG) 1,750
: S i Sub-tckal . : 4 26370
- [Total{Dicect Cosl) P . ) | 120,545
Engincering service: ‘ 70 % ' 8,438
. |Physical  contingency o 1o % : © 12,055
Land acquisition ' 330 ha 50| 1,650
" B-total{Construction  cost) ‘ 141,037
Grant-total(A+B) ) : 164,437

Source : JICA Study Team
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Table 6.5  Construction Cost of the Proposed Sanitation Facilities

Items Quantities  JUnit Cost Cunmitative cost
(LO00USS} (ID0US$)

A Inside of Industrial Area
1. Sewage dispasal facilities
1.1 Sewage collection system

Tnnk pipes 18 km 8350 15,300

Sewage relay pump 3 scis 80 240
1.2 Sewape treatmernt facilitics P

Treatmerd plank o 20 unaits 4,800 £ 96,000

" Sub-total _ 111,540

2. Storm water draimge . :

Tnrk open channels and pipes 1,300 ha .30 3,900

Retention pond 39 ha 150 585

' Sub-total 4,485

Total{ Direct Cost) _ 116,025

Enginecring senvice : : 70 % 8,122

Physical contingency 200 % 23,205

A-total . 147,352

B. Outside of Industrial Area
1. Sewaps Disposal Facilities
1.1 Sewag: collection system i :

" Trak pipes . _ ‘ 100 km 130] - 1,300

Sewage relaypump C L 4 sels © 50 . 200
1.2 Sewage treatment facilities s .
Treatment plant . 4 units . 3,700 ¢ 14,800
-Sub-total : : : - 16,300
. |2. Storm water dalmg., for Van Tuong new cn) area . )

Tk open chaniels and pipes ] 560 ha (3.0 Cor LS00
"Retention pond "hs ha £ 150 ©o 235
Sub-total - 1,725

3. Storm waler dralmg«. for adjacert area ' L o - S
Opca channels and pipes © - F1L,500  ha | - LS 2,250
-Retention pond C 45  ha ' ISO 675
: ' Sub-tolal |- ) . 2,925

4. Selid waste dlspcml facitities for New tOWN area.
4.1 Waste haulage vehicle :

Packer car{2da)’ o L6 units T 600

Packer car(4on). " 12 units Po1s0 ©1,800
42 Landnll facilities . . | i o R
Landfill site = . 7 113 ha © 3000 . 39,000
S o Sub-otal | . : i 41,400
Total{Direct Cost) : : . : : ’ 62,350
Engincering service 1.0 % P 4,365
Physical contingency 100 © 6,235
B-total , 3 ' 72,950
Grand total : . ) - 220,302

Source: HCA Study Team

6.5 DUNG QUA'I‘ PORT DEVLLOPMI

Ttis assumed (hat port dwelopmcnt will be carried out in four prmc:pa] phases the costing of
‘which is summarized in Table 6.6.



Table 6.6

Dung Quat Port

De’velopnient Phasing and Costing

»

! {unit: miltion USS)

Ttem

Remarks

2000

. }\\ harf for Copstruction Material & Equipment

A.WHARF FOR FIRST STAGE REFINERY PRODUCTS

2002, 20057 2010

4 a) East Breakwater 300m e
N .b) Whaef o I1-S000DWT 13000 T5m
c) Cause\wy o . 1,200m B ~
d} Dredging a and Rhlamanoq o 503,000 m o
leEqupment b —
| | [DMiscellaneons b .
_1| 2) Physical (‘mtiﬁgency
-~ :Sub-Tolal
23 Wharf for Firyt Stage Refinery Product _

;ra) East Breakwater o . 900N _

BYWharf 11 30,000 DWT 240n25x12m
1 S 2. 20000 DWT 210x80x11 m _
I . 2- 5000DWT_150x40x7.5 10

.¢) Exubankment - $0m_ _

iy Dredging and Reclamation_ L

11.3000000m3

one

e) Administration Building & Utitiies
[} Worhng Boat ’

g) Miscellancous

hJ Physical Contingency '
i iSub-Tetal
B, W \‘- HARF FOR SECOND STAGE RE¥ I\ERY PRODUCTS AND PHASE 1 PUBLIC “ VITARF AND S QH'&PYARD .
|| s)Grom o 000m . ]
b} Second Phase Refinery Wharf 1 - 30,000 DWT 240115522 m__ R
o 42- S000DWT 2xj50x20x7.5m N
““¢) Phase | Public Wharf (General Cargo) 12~ 30,000 DWT 5205200112 m L
R O 12-15000DWT_30c100x10m b
o _ 1- 5000 DWT NleOOxTSm R P T
N _ Transis shed D
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o __ Uu‘hu{s___i__gel ) :
[ - . s Worhng Boat and Bquspment
| '@yphase t Shipyard _ L ‘Embarkment; 1600
i s o '\\hart' 400m 400130\:9!“ _ L
e Mu]u-purpose Piee: 2 - 10,000/5,000 DWT 300:]0:(9 m_.
B Wﬂ@}fbtﬁgi{;g. and Reclamation '20 ,000,000 m3 e
'f) Reclamation o o '8,500,000 3 . . o
_ ,’Mzsss-lﬁéo,uz ,,,,,, S R - R e
L) Physical Commgency :
Sub-Total
C. WHARF FOR PHASE 2 PUBLIC WHARF _ R L
: ta) Container Crane . e dse:s [or! 20,000 DWT ‘Mnrf I ; ' :
lb) West Breakwalet - L L e
loors. o ok o R
]‘d) Misceltaneous . H )
B ie) Phy sical Contingency i !4 3
'Sub-Tota! i 860

D. CUMULATIVE INVESTMENT OOST

Souree: JICA Study Team

250 15710 379.4 4654
l [}

i




First stage, which comprises constriction of the wharf for construction material & equipment,
is cstimated to cost a total of US$ 24,000,000. Total investment cost, which will cover the
construction of the wharf for the first stage refinery preducts, is estimated at US$ 133.2 miliion
as detailed in Table 6.6. Total investment cost for second stage, covering the wharf for the 2
stage refincry products and phase 1 of the public wharf and shipyard, are estimated at
US$ 222.3 million. Total investment cost, that is the wharf for phase 2 of the public port area,
is estimated at US$ 86.1 million.

- Hence, total investment cost for the Dung Quat port development are estimated at about 465.5
million USS.
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CHAPTER7 ECONOMIC AND FINANCIAL ANALYSIS

7.1 ECONOMIC ASPECT

“The economic effect of the DQI project can be estimated by determining the difference of net
income or value added between the agriculiucal and fishery production ("without the project”)
and the industrial production. (“with the project”). Items affecting the net value added are
examined separately for theif negative and positive impacts. _

7.1.1 Negatiw)e Impact

1) Construction and Opera!ion & Maintenance Cost _

All the facilities planned to be constructed for the DQI should be included in the cost calculation -
for the purpose of economic analysis, whether or not they are managed by the DQI
management company.  This is because they are indispensable and directly refated to the

production activities of the énterprises in the DQL ' Thus, the construction for DQI includes the -

following: _ _ -

. Infrastructure inside the DQi: land preparation, roads, electric wiring, telecommuni- -
cation lines, water supply system and sanitation plant, administration building,
helicopter port, and crude oil tanks ' '

¢  Port and its related facililies
s Power plants
» - Infrastructure outside the DQL: land preparation, roads, clcctric‘wirihg,'lcleconnhuhi- _
cation lines and bridges, and T - S
e Temporary work for constiuction : roads and bridges. o S ,
" The estimated construction cost includes engineering service cost, physical contingency, but o

. price contingency. A factor of 0.9 is employed in order to convert the financial to economic

cost. ‘The conversion takes into consideration transfer items, such as taxes and lariffs in
addition to a shadow wage rate. The estimation of construction cost resulis in about US$1,368
million. This cost is allocated evenly in the construction period of each construction item.

The O&M cost is 1% of the construction cost for the DQI infrastructure, with the exception of
4% for the water supply system and sanitation plant and 3% for the power plant. It accrues
after the completion of each construction, ' S

2)  Land Acquisition Cost o _
“‘The opportunity cost of land to be used for the DQI is the reduction of et income of the

farmers and fishermen, who are presently living and making products in the project area. After. \

such net income reduction . is included in the ‘project cost, all amounts arising from
“compensation money paid to them should be considered as a transfer item.

The PQI management body has to pay rent to the government. Such rent is considered to be a’
transfer item. .



3) Agricultural and Fishery Production (In'comé Rcdnnétion)

- Farmers and fishermen affected by the project will be rescttled in the year previous to
construction.

{1) Farmers

It is estimated that approximately 1,000 houscholds are engaging -in agricultural production
inside the DQI and 500 farming households are affected by the praject in the oulside area.
Their main products are cassava, sweel potato and peanut.  The yearly net income per
houschold is estimated at US$ 473 as detailed in Table 7.1.

Table 7.1 - Estimation of Farmer's Income

[ Peoducs Landha) | Yield(wha) | FamGate ] Cost(VND |  Net
PricelVND | M) | ReurmevND

_ M/D) M)
Castava ___ 95 11,7 £.5 0.3 1,334
Sweet Polato a0 9.1 1.8 0.3 1,229
Peanut 90 1.2 6.0 0.8 562
Totzl - : 3,125

~ Note: The yearly net income per houschold is estimated at VRD3.2 million or US$473.
Source: Ministry of Agricultire and Rural Development

{2} Fishermen

It is estimated that approximately 1,000 households are engaging in fishing inside the DQI and
. 200 fishing houschelds are affected by the project in the outside area.  From the result of the
social survey by the JICA study teamn, their yearly gross income per household is about
USS$ 1,342, Then their net income is safely assumed at 50% or US$671.

. 7.1.2 Positive Impact . _ ‘

In the DQI, all plants are assumed to be heavy industries.” Thus, the data of value added per ha

- of site areais more Suitable than that per employee, since heavy industry production is closely

related to capital investment. For the estimation of value added in the DQI, ‘survey data of

. Japanese industries is referred to, since those plants which would work in the DQI should
- employ the latest technology to compete in the international markets. ' .

" However, Japaiiese industries use the land very intensively, since the land cost is extremely
high in Japan. - Thus, these data were adjusted for application in this study. Considering the
Nagoya Port Industrial Area in Japan, the value added per area must be one fourth for iron &

steel industry, one sixteenth for petroleum industry. Therefore, the value added per hectare is
shown in Table 7.2.

" Table 7.2 'Vallie Added per Hectare

‘ o Industry Area (ha) | Vahid Added (US$/ha)
Qil refinery ' 220 545,000
Petrochemical 100 1,687,000
Ship breaking & repair ' . 160 © 204,000
- | Steel scrap & recycling mill, electric arc furnace & rolling miils - 100 147,000
Iron & steel related industries 110 231,000
Petrochemical refated industries 90 1,760

Source: JICA Study Team



7.1.3 Economic Analysis

The econemic internal rate of return (EIRR) is calculated for fifty years since the land rent is

allowed for fifty years in Vict Nam. The EIRR calculation cesults in 20.06%. It can be said

that the DQI project has a significant positive effect for the national economy. It is

recommendable to promote the project under the environment of foreign direct investment,

}rvhich issforeseeable and well prepared. Details of the BIRR calculation are summarized in
able 7.3.

Table 7.3  Economic Analysls of Dung Quat Industrial Estate
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7.2 FINANCIAL  ASPECT

The financial analysis has been carried out by calculating cash inflow and outflow from the
viewpoint of the DQI development company.

7.2, 1 Cash Qutfiow

1) Construction Cost and Operation & Maintenance Cost _
Since the DQI management company does not have responsibility for the facilities listed below,
costs and profits accruing from such facilities have been excluded :

. Power plants,

s Infrastructure outside the DQI: land preparation, roads, electric wiring,
telecommunication lines and bridges, and
¢ Temporary work for construction: roads and bridges.

The estimated construction cost includes physical contingency but no price contingency. This
cost is atlocated evenly in the construction peiiod for each constraction item. The estimated
total construction cost is about US$794 million within a plus/minus 15% margin.

The O&M cost is 1% of the construction cost for the DX infrastructure, with the exception of
- 4% for the water supply system and sanitation plant. O&M cost acceue after the completion of
¢ach construction, '

2}  Land Aequisition Cost

- Ttis assumed that land is acquired in the previous year of each construclion. Cdmpensation is
~ paid at once 1o the re-settlers at the time of acquisition. Land rents are paid every year for fifty
~ years from the year of acquisition. - : .

(1) Compensation for Re-se!(le;rs, o S S
- Ttis estimated that there are 1,000 farming families and 1,000 fishery families in the DQI site:

- Considering their income, the average income in the region and other industrial estate cases in - . .
- Viet Nam, about US$4,000 for each family is appropriate for the DQI. This is approximately - : . .

20 times the average yearly income in the area.

(2} Rents

Land is owned by the government in Viet Nam. The government just allows the DQI
management company to use land for fifty years and the DQI managenient company has to pay
rent to the government.  The actual rent is uncertain at the time if the study. According to
regulations on land rents presently enforced ("Regulations on Land; Water and Sea Surfaces
-for the Forms of Foreign Investment in Viet Nam” — Decision No. 1417 TC/TCDN dated
December 31, 1994 by the Ministry of Finance), about US$150 per ha is appropriate for the
land, US$525 for the sea surface inside the port and US$75 for the sea surface outside the port
taking into consideration present area conditions. S

(3) Taxes

Taxation on this kind of infrastructure construction is uncertain at the time of the study. Any
* percentage of taxes would be misleading.  Thus, it is assumed for simplification and
convenience that the DQI project is exempted from taxes,
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7.2.2 Cash Inflow

1)

In this case,
because the owing right itsell is still held by the government.

Lots and Sea Surfaces Sales _ _
Land lots and sea surface lots are assumed to be sold at the previous year of each construction.

“sold” means that the right of use for fifty years is transferred to the purchaser,
Enterprises make payment at

once. Lol prices must be set considering other industrial estate projects in Viet Nam and other
counlries as well as keeping profitability of the project. Prices are tentatively set as summarized
in Table 7.4 and comparative rates are shown in Table 7.5.

Table 7.4 ' Land and Sea Surface Sales

ftem Industries/Factorles US$/m’

Land sales: No. 1 Oil refinety 30
: No. 2 Oil refinery 30
Petrochemical Phase 1 & 2 30

Petcochemical celated industry 30

Ship Repair & breaking industry 30

Steel scrap & recycling mil 30

{ron & related induitry 30

Electric therma) power plant No, | 30

N . Electric thermal power plant No. 2 30
Sea surface sales: - { SBM for No. 1 oil refinery 90
SBM for No. 2 oil refinery . 90

Specialized port sea surface sales (01} tefinery & pelrochemical) 630

Specialized port sea surface sales (Ship breaking & repalr) 630

Source: JICA Study Team
‘Table 7.5 Examples of Lot Prices in other DTI's

Location US$/m'
Ha Noi (Viet Nam) 60
Ho Chi Minh City (Viet Nam) 110G
Shanghai (China) : 110
Shenzhen (China) e 1))
Bangkok (Thailand) : £1.6
Jakerta (Indonesia) . E 85
Source: Japan Exiegnal Trade Orgamzauon

- (JETRO) and !JCA Srudy Team |

2) Port Charge

" Revenues accrue froni the operation of the port and related Tacilities. 'I‘hcy mclude among
others, entrance fee, dock charge, storage fec and office floor sales. Rates must be set
considering other ports in Viet Nam and other countries as well as keeping profitability of the
project. Rates are tentatively determined in Table 7.6.

- Table 7.6  Port Charges
[tem . “Apply - Unit
Entrance fee | General por/Container port ) 0.20) USS per enlrance
Specizlized port entrance fee (N6. 1 oil refinery & petrochemical) 0.20] US$ per enirance
Specialized pori entrance fee (No. 2 oil relinery & petrochemical) 0.20} USS per entrance

Specialized port entrance fee (Ship bréaking & repain) 0.20} US$ per entrance -
Specialized port entrance fee (Iron & Related Industry) 0.20 | USS$ per entiance
. - | Spacialized port entrance fea (Petrochemical Related Industry) 0.20] USS$ per entrance
Dock charge | General port/Container port 0.0035 | US$fon/hour
Storage fee - | Open storage 0.101 US$/m2/day
Warehobisé/transit shed 2.0001 US$/m2/day
Floor sales | Oftice building 30.00 | US$/mmonth

Source: JICA Study Team
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