Investment Project Report

Mong Duong 2 Power Project

Investment Project Report

Mong Duong 2 Power Project


CHAPTER 2

Site and Ambient Conditions
TABLE OF CONTENTS

22.1
LOCATION OF SITE


22.2
SITE ACCESS


32.3
GEOLOGY AND TOPOGRAHICAL


32.3.1
Geological conditions


42.3.2
Topographical conditions


42.4
AMBIENT CONDITIONS


42.4.1
SEA WATER TEMPERATURE


42.4.2
AMBIENT AIR TEMPERATURE


52.4.3
AIR HUMIDITY


52.4.4
RAIN FALL


52.4.5
TIDAL LEVEL




2.1 LOCATION OF SITE
The proposed site for the Mong Duong Power Centre (“Power Centre”) construction is located near National Road No.18A, some 50 km northeast of Ha Long City, some 18 km away from the center of Cam Pha town. This site is located at Zone 3, Mong Duong Ward, Cam Pha Town, Quang Ninh Province. The site is adjacent to National Road No.18A toward Mong Cai, in the west, northwest, and north.

Towards the east and northeast, the site is adjacent to temporary coal yards belonging to Cam Pha Coal Processing and Trading Company and Ha Long Coal Company. These coal yards used to be coastal saline swamps with mangrove plants. Luong Gac stream is some 1.0 km further towards the sea from the coal yards. It will provide easy transportation by waterway to the construction site as well as facilitate construction of the plant cooling water system.

There are low coastal mountain chains southeast of the site. There is a coal harbor and a chemical harbor belonging to Bai Tu Long Coal Company at Luong Gac stream over the mountains. Additionally, there is a low mountain in the south, on the other side of which are the Mong Duong River, Cam Pha – Mong Duong railway, and National Road No.18A to Mong Cai.

The site conditions are favourable for the development of a large coal-fired thermal power center. Specifically, the site has sufficient space for a power plant of 2,200 MW or more.

2.2 SITE ACCESS
The site is well connected and is conveniently located.  .

· Roadway: the site is close by the National Road No.18 so the transportation of materials and equipment to the construction site is very convenient. In order to connect the Power Centre to the National Road No.18, a 600m-long road needs to be built. 

· Waterway: the site is on the Luong Gac river, which is very convenient for waterway transportation. To the east of the site, common jetty can be constructed for the Power Centre for receiving the equipment and materials during the construction from barges with load of 400-500 tons and for unloading limestone and fuel oil for the plant operation.

· Railway: about 600m to the south of the site, there is railway line that is used to transport mined coal to Cua Ong Coal Selection Company.
2.3 GEOLOGY AND TOPOGRAHICAL 
2.3.1 Geological conditions

The project site is located on the original hill land, only some of auxiliary items are on filled land. 

Generally, subsoil at the construction site is composed of aleurolite, argillite, and conglomerate, belonging to Han Gai sheet, Ha Coi formation. The original rock, as a result of various weather factors, has been strongly weathered to form a weathered cover with an average depth of 15 to 20 m; the depth, in some areas, reaches 42 m. The geological surveys show that the structure of the drilled hole in the area is as follows:

a) Layer 1: comprising of semi-clay and colored semi- sand soil and the hard part is mixed with macadam of powdered-sand soil, thickness of 2- 3m.

b) Layer 2a: comprising of mud, black-grey semi-sand and with organic compound, thickness of 2- 4m.

c) Layer 2b: mainly comprising of semi-sand, brown semi-clay with conglomerate, thickness of 1-2m to 4.5m.

d) Layer 2d
: comprising of coarse-sand, some medium particle of sand with 10-15% of conglomerate. Thickness is around 4.5 to 10m, average of 7.6m.

e) Layer 3: mainly comprising of semi-clay soil in brown, dark purple color in plastic to hard condition, 5-10% is macadam of stone-sand, conglomerate powder. The under layer is mainly clay and coarse macadam. Thickness is from 1.3-5.5m to 2.8m.

f) Layer 4: mainly comprising of pebble, powder-gravel, powder-sand, powder-talc in purple color and mixed with a thin powder-clay layer comprising of carbon, coal-clay. Monolith is from hard to strongly hard.

From top to bottom, based on weathered levels, weather covers are divided into the following belt of weathering:

· Extremely strong belt of weathering IA1: origin stone was weathered and become the mixture of soil, small and big conglomerate but still remain the structure of origin stone.

· Strong belt of weathering IA2: origin stone was strongly weathered and chapped. The chapped holes are full of clay, conglomerate; its surface was iron-oxidized and become soft and weak stone Thickness of 3.4m to 20m.

· Belt of weathering IB:  origin stone was strongly weathered and chapped. The hardness of stone is medium, thickness of 1-2m to 23.5m.

· Relatively monolithic belt of weathering II: fresh stone; hardness: from hard to medium hard; strongly chapped to medium chapped, mainly closed chapped holes.

Earthquake: Based on the study of Institute of Earth Physics, the planed location for this Project is within seismic zone of grade 7 (following the MSK-64 scale).

To accommodate soil conditions for structural foundations, bored piles of 600 mm, 800 mm, and 900 mm diameters driven to appropriate depths may be used in essential areas, such as power island, boiler structure and chimney stack. Suitable foundation design will be used in areas were auxiliary equipments would be located.

The power island will be located on original hill soil, and some auxiliary facilities will be constructed on filled soil. The site will require preparation by EVN, which includes cutting and filling as appropriate, and handover to the Investors for development of the Project. 

2.3.2 Topographical conditions

In general, the site is located on an uneven area with hills, rivers, mountain and trees, with a huge variation in elevation. The largest variation is about 40m. 

Main wind direction: in spring, wind direction is from the North; in summer, from the South; in autumn and winter, from the North. With these wind directions, the exhaust gas from the power plant after treatment shall not affect the residential areas much.

Land condition: the land to be leveled in the area include eucalyptus hills owned by local people, bare hill and mangroves swamp, which had been filled to be coal storage area for Cam Pha Processing and Trading Company and Ha Long Coal Company and the remaining is on Mong Duong River.
2.4 AMBIENT CONDITIONS
2.4.1 SEA WATER TEMPERATURE 
Monthly maximum, minimum and average sea water temperatures recorded at Cua Ong Meteorological Station over the period from 1970 to 2003 are shown below:

	Sea Water Temperature (°C)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Maximum
	22.3
	24.9
	29.8
	32.3
	33.8
	34.6
	35.0
	34.0
	33.4
	31.6
	29.8
	26.1

	Average
	17.9
	18.1
	20.0
	23.8
	28.5
	30.4
	30.6
	30.0
	29.5
	27.5
	24.0
	20.2

	Minimum
	13.1
	13.1
	14.9
	16.5
	23.5
	25.3
	26.5
	26.7
	25.0
	19.2
	17.2
	13.8


2.4.2 AMBIENT AIR TEMPERATURE 
Monthly maximum, minimum and average ambient air temperatures recorded at Cua Ong Meteorological Station over the period from 1961 to 2003 are shown below:

	Ambient Air Temperature (°C)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Maximum
	28.7
	29.8
	33.5
	34.6
	35.6
	37.4
	39.5
	36.8
	35.8
	33.7
	32.3
	29.6

	Average
	15.5
	16.2
	18.9
	22.8
	26.5
	28.2
	28.4
	27.7
	26.7
	24.3
	20.6
	17.2

	Minimum
	4.8
	4.7
	6.0
	11.8
	16.8
	19.6
	20.9
	20.5
	16.6
	13.3
	8.2
	5.0


2.4.3 AIR HUMIDITY
The absolute ambient air humidity data reported in millibar (mb) recorded at Cua Ong Meteorological Station over the period from 1961 to 2003 are shown below:
	Absolute Air Humidity (mb)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Maximum
	29.3
	29.0
	29.9
	34.8
	38.2
	40.2
	40.2
	44.1
	38.3
	36.7
	33.2
	31.4

	Average 
	14.6
	16.1
	19.6
	24.5
	29.6
	31.8
	32.4
	31.7
	28.8
	24.1
	19.1
	15.6

	Minimum
	3.7
	4.7
	5.5
	7.0
	11.6
	16.9
	19.0
	16.4
	12.6
	7.3
	6.0
	3.9


Month wise yearly average relative humidity data recorded Cua Ong station from 1961 to 2003 is shown below:

	Relative Humidity (%)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Average
	82.1
	86.3
	88.3
	86.8
	83.6
	83.7
	84.2
	85.6
	82.6
	78.7
	76.1
	771.


2.4.4 RAIN FALL
Monthly rainfall data recorded at Tien Yen and Cua Ong measuring stations are shown below:

	Monthly Rainfall Data (mm)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Cua Ong
	30.7
	29.9
	52.1
	88.9
	198.7
	288.4
	383.9
	517.3
	331.3
	156.3
	45.7
	18.3

	Tien yen
	39.0
	54.2
	59.0
	114.6
	292.4
	355.2
	403.7
	371.8
	335.8
	169.4
	42.3
	22.4


2.4.5 TIDAL LEVEL

Tidal levels at the site corresponding to frequencies are calculated statistically using the tidal data recorded at Cua Ong station are shown below:
	
	Height (Hp) in cm per Nautical Elevation System
	Height (Hp) in cm per National Elevation System

	Maximum tidal level , P=0.2%
	500.45
	314.45

	Minimum tidal level, P=95%
	20.49
	-165.51

	Maximum tidal level, P=10%
	466.32
	280.32

	Maximum average tidal level,  
	443.27
	257.27


Further details are as described in Geographical, Topographical and Layout report. 
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