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1. Dic diém dia 1y tw nhién

1.1. Pic diém vi tri dia diém xAy dung Dy an

Nha may nhiét dién Quang Ninh (NMND Quang Ninh) c¢6 quy mé cong suit
l:flp dat 1a 4x300MW, duogc xay dung trén khu dét co dién tich khoang 38ha &
bo trai séng Dién Vong thudc phudong Ha Khanh, thanh phé Ha Long, tinh
Quang Ninh. Pia diém xay dung nha may cach cau Bii Chay khoang 7,0Km
vé phia Pong Bic, cach cau Bang khoang 300m vé phia Ty, co:
- Phia Bac: giap song Dién Vong
- Phia Nam: giap bai thai dit cia cac mo than quanh khu vuc
- Phia Tay: giap nai
- Phia Péng: gidp tuyén dudong Ha Long — Cao Xanh va cau Bang.
Toa do dia 1y dia diém x4y dung nha may vao khoang:
- Tir 21000°32,90” dén 21000°48,82”: d6 vi Bic
- T 107007°13,12” dén 107007°53,13”: d6 kinh Pong.

1.2. Piic diém dia hinh

Dia diém xay dung NMND Quang Ninh trudc ddy (trude ndm 2006) 1a thung
ling. Mit bang khu vuc tuong ddi thap va bang phang, nghiéng ra phia song.
Cao d6 khu vuc thay doi tir 0,8 + 6,2m. Phia giap séng Dién Vong (phia Béc)
1a cac dam lay, ao, muong, khi nudc song dang 1én khu vuc nay bi ngap mot
phan. Phia giap nui (Nam, Tay, Dong) 1a dat da hon tap do dat da tir cac dinh
nui (ndi chat thai ctia cadc mé than) tran xudng.

Sau khi hoan thanh céng tac thi cong xay dung va dwa nha may van hanh (t6
may 1&2 nim 2011, t6 may 3&4 nim 2014) ha ting nha may co ban di hoan
thién. Cao do hé thong giao thong, ha tang nha mdy thay doi trong khoang tir
4,8+ 5,0m (Hé cao d6 Qudc gia), cac hang muc xay dung tiy timg vi tri cu thé
thay d6i trong khoang tir 5,0 =+ 5,5m. Cao d9 mit bang nha may duoc thiét ké
xay dung doc thoai vé phia Bac (hudng ra song Dién Vong).

Hé théng ha téng cua nha may hién nay co ban da dugc hoan thién déng bo,
dam bao cong tac van hanh, san xuat, bao dudng, sira chira.

1.3. Dic diém khi twong thiy viin tai dia diém xiy dung dw an

1. Piéu kién khi twong
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Trong s6 cac tram khi twong thuy vin gan khu vuc x4y dung nha may thi tram
khi twong thuy van Bai Chay 1a tram gan nhat — cach khoang 10 km. Cac sd
liéu trong phan khi twong thuy vin nay dugc ldy tir tram Bai Chay (1961-
2001).
= Nhiét do
NMND Quéng Ninh nam & phuong Ha Khanh, thanh phd Ha Long, tinh
Quang Ninh thudc vung khi hu ven bién, mdi ndm c6 2 mua rd rét, mia dong
tir thang 11 dén thang 4 nim sau, mua hé tir thang 5 dén thang 10.
Nhi¢t o trung binh héng nam 1a 23,0°C, bién do dao dong khong 1én nam
trong khoang tir 16,1°C dén 28,5°C. V& mua hé, nhiét do trung binh cao 1a
33,9°C, néng nhat 1én dén 39°C. V& mua dong, nhiét do trung binh thap 1a
12,6°C, nhiét d6 thap nhat 1a 5°C.

Bang 1.1. Nhiét do khong khi trong cdc thang tai tram Bdi Chay

Pon vi: °C

Thang | 1 2 3 4 ) 6 7 8 9 |10 | 11 | 12 |nam

TTB |16, | 16, | 19, | 23, | 26, | 28, | 28, | 27, | 26, | 24, | 21, | 17,8 | 23,

1 5 3 1 7 1 5 8 9 7 2 0
Tmax | 28, | 29, | 32, | 34, | 36, | 36, | 37, | 39 | 36, | 33, | 33, | 29,7 | 39
8 5 0 6 1 2 9 3 6 8

Tmin | 5053|7111, | 17,18, |21, |21, |16, |14,|90| 55 | 50
4 1 4 4 1 6 0

= P am khong khi

Khu vyc phudng Ha Khanh, thanh phd Ha Long c6 d6 am khong khi twong ddi
cao, do gén bién, ctra song, lugng mua cao, $6 gio nz“'lng thép. Do Am trung
binh twong d6i hang nim vao khoang 83%. P am binh thudng 1a 77% (thang
10, thang 11, thang 12). Do am cao nhat co thang 1én t6i 88%, Pic biét co
thang 4/89 va thang 8/88 c¢6 dd am trung binh thang cao nhat 1a 90%, thip nhat
c¢6 thang xudng dén 64%.

Bdng 1.2. Y dm trung binh thing

Pon vi: %

Théng B

Nam gt v v v v v||| IX | X | X1 | XII 1:;‘
1982 |81 |88 |92 |84 |83 |82|84|8 |86|85]|81]|74]|84
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Thang TB
Nam by b v | v v vl \1" IX | X | XI | X1 ﬂj
1083 |81 |89 |87 |88 |81 |79 |80 |85|84|81|73]|74]82
1984 | 78 | 88 |89 |88 |84 |85 |83 |85 (84|79 | 76|76 | 83
1985 |86 |91 |89 |88 |83 |82 |83 |8 |80 |79|81]|73]|84
1986 | 76 | 87 |86 | 90 |85 | 87 |85 |84 |80 |77 |76 | 82|83
1987 |80 |83 |84 |85 |81 |81 |84|83[82|82|82]64]81
1088 |82 |89 |88 |84 |84 |80 84|90 |76|79|70] 76|82
1989 |84 | 84 | 85|90 |85 |87 |84 |84 |82 |79| 76| 81|83
1990 |86 |89 |88 |87 |83 |83 |84 |84 |82 |84]|80] 78|84
1091 |86 |81 |89 |84 |82|83|84|8|79|73|76]78]81L
1992 |79 | 84 |89 |87 | 83|83 |84 |83 |85 |69 |71|82] 82
1993 |75 |85 |87 |89 |85 |81 |82|86|83|74|78]74]81
1994 |79 | 88 | 86 |88 |82 |84 |89 |8 |83 |78 | 78| 82|84
1095 |83 |84 |86 |89 |81 |85 |86 |88 |82|76|74]72]82
1096 |83 | 77 |87 |88 |84 |84 |83 |87 |85| 78|76 75|82
1997 |80 | 84 |89 |87 |84 |83 |83 |84 |85|83|81]|83]|84
1098 |83 | 85|90 |84 |82 |84 |81 |84 |81|75|75]|73]81
1999 |80 | 76 | 84 | 84 | 84 | 84 |83 |88 |81 |82 |80 | 71|81
2000 |81 |85 |90 |85 |83|81|86|87|82|83|74]76]83
2001 | 85|85 |89 |90 |85 |89 |89 |86 |84|84|77]|82]85
TB |81 |85|8 |87 |83 |83|84|85/|8|79]|77|76] 83

Birc xa mat troi

Sb gid nang trung binh: 4,7gid/ngay

Sb gio nang cao nhat ndm vao thang 5 dén thang 9: trung binh 13 192,6
gio/thang.
* Mua bdo
NMND Quang Ninh nam trong khu vuc Pong Bic Viét Nam, gﬁn Vinh Bic
B6 do vay bi anh hudng cua khi hau nhiét doi gié mua. Mua mua bat dau tir
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thang 5 va két thuc vao thang 10. Mua khé bét dau tir thang 11 va két thuc vao
thang 4

Thang c6 lugng mua cao nhét 14 thang 8 (442,2mm)

Riéng thang 8/1995 ¢6 luong mua 1a 1132mm.

Thang mua nhiéu nhat 13 thang 7 + 8

Luong mua trung binh ndm: 1912mm

Luong mua ndm cao nhit nim 1973 13 2916mm

Tong s6 ngdy mua nim: 142 ngay

Thang mua thap nhat 1a thang 12 (17mm)

Riéng thang 12 cua cac nam 1979; 1981 va 2001 khong c6 mua

Bio thuong xuat hién vao thang 6, 7, 8 anh hudng ciia bio 1a mua 16n, gio
16n va kéo dai. Bio thuong d6 bd theo huéng Nam va Pong Nam

Boc hoi

Do s6 gio ning twong ddi thap, d6 am khu vuc twong ddi cao, lwong bay hoi ¢
khu vuc NMND Quang Ninh nho. S6 lidu quan tric ¢ tram Bai Chay cho két
qua trung binh nhu sau:

Luong bdc hoi trung binh thang 1a: 76 mm.

Thang bdc hoi nhiéu nhat 13 thang: 10 va 11 (100mm va 97,3mm).
Thang 10/1978 bdc hoi 16n nhét: 160,6mm.

Thang bdc hoi it nhat 12 thang 2 va 3: 48,2mm va 45,8mm.

Thang 3/1970 la 24,6mm thang 2/1993 la 23,4mm.

Luong bdc hoi trung binh nam 1a: 909 mm.

Luong bdc hoi ndm cao nht 1a naim 1977: 1198mm.

Luong bdc hoi nam thap nhat 1a nim 1990: 697mm

Ché dj gié

Do nhimng dic diém vé dia hinh va vi tri dia 1y. Theo s6 liéu do dac tram Bai
Chay thi toc d6 gio trung binh 1a 2,7m/s. Hudng gi6 chu dao cua hai mua 1a:

Mua dong: Gi6 Bic va Pong Bic vén tdc trung binh 1a: 2,4 + 3,3m/s
Mua hé: Gio Nam va Dong Nam van toc trung binh 1a: 2,6 +2,7m/s
Téc d6 gid 16n nhét 1a 45m/s (hudng Pong Bic)

Theo qui pham tai trong va tac dong TCVN - 2737 - 2023 thi khu vyuc dat nha
may nam trong vung 111

Ap sudt khong khi
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Ap suit khong khi trung binh nam 1a: 1005mb
Ap suat khong khi tng v6i d6 am cuc dai (100%) 1a: 1016mb
- Ap sudt khong khi ing voi do 4m cuc tiéu (20%) 1a: 1013mb

2. Diéu kién thuy vin

Khu dat du kién xdy dung nha may nim bén bo song Dién Vong thong qua

Vinh Ha Long bang Vinh Cira Luc tai bén pha Bai Chay, cé chi€u rong la

400m va chiéu sau 18,0m nén c6 mbi quan hé mat thiét voi thuy van ciia Vinh

Ha Long. Thuy vin cta khu vuc dugc chia lam 3 ngudn la: (i) ngudn tir phia

Bic d6 vé; (ii) ngudn do thuy tridu ciia Vinh Ha Long d6 vé thong qua Vinh

Cura Luyc; (i11) nguon nude ngot tir ho.

= Nguoén do séng sudi

S6ng 16n nhét trong ving 1a séng Dién Vong chay tir phia Pong Bac t6i. Ngoai

ra con ¢6 5 dong sudi nho tir phia Bac do vé khu vuc nha may va 6 sudi nho do

vao khu vyc bii xi. Song Dién Vong c6 luu lugng do tai tram Duong Huy

Qmax = 532m?/s vao mua mua va Qmin = 0,04m%/s vao mua kho.

= Nguén do thiy triéu

Ché d6 thuy triéu cua Vinh Citra Luc hoan toan phu thudc vao thuy triéu cua

Vinh Ha Long. Khi mirc nudc trong Vinh Ctra Luc béng vO1 mic nudc trong

Vinh Ha Long thi myc sdu mirc nudc tai bén pha Bii Chay 1a 18m. Ché do

thuy trieu cua Vinh Ha Long la ché do nhat triéu.

Muc nudc dinh triéu Gng voi tan suat 1% 1a 4,54 m

Mire nuée chan triéu tan suat 95% 1a - 1,66 m

Theo két qua khao sat ciia Trung tdm k¥ thuat moi trudng do thi va khu cong

nghiép CEETIA vé song trong thoi gian 3 nam tai khu vuc cho thdy hon 90%

thoi gian song thudce loai ém dém, it khi c6 song 16n hon 1,0m.

= Nguon nuwéc ngot

Ngudn nudc ngot cip cho nhu cau coéng nghé va sinh hoat cia NMND Quang

Ninh duoc léy tir HO Cao Van, day la hd nude nhan tao ¢o dung tich 14,6 triéu

md, cach vi trf nha may khoang 17 km tai huyén Hoanh B9, tinh Quang Ninh.

Nudc tho dugce din vé nha may bang tuyén duong dng ®1200mm, sau d6 duoc

xtr 1y truc tiép tai nha mdy roi dan tdi cac vi tri tiéu thu

= Qua cic bao cdo danh gid phén tich trong cac qua trinh thiét ké, thi cong
cho thay thanh phan chat lugng nudc, ngudn, cao trinh va tong lwong nudc
ctia hd Cao Van, séng Dién Vong 13 hoan toan dam bao cung cip phuc vu
du an san xuat/van hanh, sinh hoat.

1. Natural Geographical Characteristics
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1.1. Location Characteristics of the Project Construction Site

The Quang Ninh Thermal Power Plant (Quang Ninh NR) has an installed capacity of 4 x
300 MW and is built on a land area of approximately 38 hectares on the left bank of the
Dien Vong River in Ha Khanh Ward, Ha Long City, Quang Ninh Province. The
construction site is located approximately 7.0 km northeast of Bai Chay Bridge and 300
m west of Bang Bridge, with the following boundaries:

- North: bordered by Dien Vong River

- South: bordered by waste dumps of surrounding coal mines

- West: bordered by mountains

- East: bordered by the Ha Long — Cao Xanh road and Bang Bridge.

The geographical coordinates of the power plant construction site are approximately:
- From 21°00'32.90" to 21°00'48.82": North latitude

- From 107°07'13.12" to 107°07'53.13": East longitude.

1.2. Topographical Features

The Quang Ninh Thermal Power Plant construction site was previously (before 2006) a
valley. The area's surface is relatively low and flat, sloping towards the river. The
elevation of the area varies from 0.8 to 6.2m. To the north, bordering the Dien Vong
River, there are swamps, ponds, and ditches; when the river water rises, this area is
partially flooded. To the south, west, and east, bordering mountains, the soil is a mixture
of rocks and soil from the mountain peaks (waste mountains from coal mines).

After the completion of construction and commissioning of the plant (units 1 & 2 in 2011,
units 3 & 4 in 2014), the plant's infrastructure is basically complete. The elevation of the
transportation system and plant infrastructure varies between 4.8 and 5.0m (National
Elevation System), while the elevation of construction items varies between 5.0 and 5.5m
depending on the specific location. The plant's ground level is designed with a gentle
slope towards the North (towards the Dien Vong River).

The plant's infrastructure is now basically complete and synchronized, ensuring
operation, production, maintenance, and repair.

1.3. Meteorological and Hydrological Characteristics at the Project Construction Site
1. Meteorological Conditions

Among the meteorological and hydrological stations near the plant construction area,
the Bai Chay meteorological and hydrological station is the closest — approximately 10
km away. The data in this section on hydrometeorology is taken from the Bai Chay
station (1961-2001).

] Temperature
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The Quang Ninh Thermal Power Plant is located in Ha Khanh ward, Ha Long city,
Quang Ninh province, in a coastal climate zone with two distinct seasons each year:
winter from November to April of the following year, and summer from May to October.

The average annual temperature is 23.0°C, with a small fluctuation range from 16.1°C to
28.5°C. In summer, the average high temperature is 33.9°C, with the hottest reaching
39°C. In winter, the average low temperature is 12.6°C, with the lowest temperature
being 5°C.
Table 1.1. Air temperature in various months at the Bai Chay station
Unit: °C

Month 1 2 3 4 5 6 7 8 9 10 11 12 year

Average | 16,1 | 16,5 | 19,3 | 23,1 | 26,7 | 28,1 | 285 | 278 | 26,9 | 24,7 | 21,2 | 178 | 23,0

Tmax | 28,8 | 29,5 | 32,0 | 346 | 36,1 | 36,2 | 379 | 39 [ 36,3 | 33,6 | 33,8 | 29,7 39

Tmin 50 [ 53 71 | 114|171 | 184 | 21,4 | 21,1 | 166 | 140 | 9,0 5,5 5,0

1 Air Humidity

The Ha Khanh ward area in Ha Long City has relatively high air humidity due to its
proximity to the sea and river mouth, high rainfall, and low sunshine hours. The average
annual relative humidity is around 83%. Normal humidity is 77% (October, November,
December). The highest humidity in some months reaches 88%. Notably, April 1989 and
August 1988 had the highest average monthly humidity at 90%, while the lowest was as
low as 64%.

Table 1.2. Average Monthly Humidity
Unit: %

aver

Monts
age

Year
| 1 1l v \Y Vi VIl | VIII IX X Xl Xl

1982 81 88 92 84 83 82 84 86 86 85 81 74 84

1983 81 89 87 88 81 79 80 85 84 81 73 74 82

1984 78 88 89 88 84 85 83 85 84 79 76 76 83

1985 86 91 89 88 83 82 83 86 80 79 81 73 84

1986 76 87 86 90 85 87 85 84 80 77 76 82 83

1987 80 83 84 85 81 81 84 83 82 82 82 64 81

1988 82 89 88 84 84 80 84 90 76 79 70 76 82

1989 84 84 85 90 85 87 84 84 82 79 76 81 83

1990 86 89 88 87 83 83 84 84 82 84 80 78 84

1991 86 81 89 84 82 83 84 82 79 73 76 78 81
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aver
age

Monts

Year
| 1 1l v \ Vi VIl | VI IX X Xl X1l

1992 79 84 89 87 83 83 84 83 85 69 71 82 82

1993 75 85 87 89 85 81 82 86 83 74 78 74 81

1994 79 88 86 88 82 84 89 86 83 78 78 82 84

1995 83 84 86 89 81 85 86 88 82 76 74 72 82

1996 83 77 87 88 84 84 83 87 85 78 76 75 82

1997 80 84 89 87 84 83 88 84 85 83 81 83 84

1998 83 85 90 84 82 84 81 84 81 75 75 73 81

1999 80 76 84 84 84 84 83 88 81 82 80 71 81

2000 81 85 90 85 83 81 86 87 82 83 74 76 83

2001 85 85 89 90 85 89 89 86 84 84 77 82 85

average 81 85 88 87 83 83 84 85 82 79 77 76 83

[J Solar Radiation
- Average sunshine hours: 4.7 hours/day

- Highest sunshine hours of the year from May to September: an average of 192.6
hours/month.

[J Rainfall

Quang Ninh Thermal Power Plant is located in the Northeast region of Vietnam, near the
Gulf of Tonkin, and is therefore affected by a tropical monsoon climate. The rainy season
begins in May and ends in October. The dry season begins in November and ends in
April.

- The month with the highest rainfall is August (442.2 mm).

In August 1995 alone, the rainfall was 1132 mm.

- The wettest month is July to August.

Average annual rainfall: 1912 mm.

- Highest annual rainfall in 1973: 2916 mm.

- Total number of rainy days per year: 142 days.

- Lowest rainfall month is December (17 mm).

December of 1979, 1981, and 2001 had no rain.

- Typhoons usually occur in June, July, and August, bringing heavy rain, strong winds,
and prolonged periods of rainfall. Typhoons typically make landfall from the South and
Southeast.
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[ Evaporation

Due to the relatively low number of sunshine hours and the relatively high humidity in
the area, the amount of evaporation in the Quang Ninh Thermal Power Plant area is low.
Observation data from the Bai Chay station shows the following average results:

- Average monthly evaporation: 76 mm.

- The months with the highest evaporation are October and November (100mm and
97.3mm).

The highest evaporation was in October 1978: 160.6mm.

- The months with the lowest evaporation are February and March: 48.2mm and
45.8mm.

March 1970: 24.6mm, February 1993: 23.4mm.

- The average annual evaporation is 909 mm.

- The highest annual evaporation was in 1977: 1198mm.
The lowest annual evaporation was in 1990: 697mm.

[J Wind regime

Due to the topographical features and geographical location, according to measurements
from the Bai Chay station, the average wind speed is 2.7 m/s. The prevailing wind
direction for the two seasons is:

- Winter: North and Northeast winds with an average speed of 2.4 [1 3.3 m/s
- Summer: South and Southeast winds with an average speed of 2.6 [1 2.7 m/s
The maximum wind speed is 45 m/s (Northeast direction)

According to the load and impact regulations TCVN - 2737 - 2023, the factory location is
in Zone 111

7 Alir pressure

- Average annual air pressure is: 1005 mb

- Air pressure at maximum humidity (100%) is: 1016 mb
- Air pressure at minimum humidity (20%) is: 1013 mb
2. Hydrological conditions

The land plot for the planned factory construction is located on the banks of the Dien
Vong River, connecting to Ha Long Bay via Cua Luc Bay at Bai Chay ferry terminal,
with a width of 400 m and a depth of... The 18.0m depth is closely related to the
hydrology of Ha Long Bay. The hydrology of the area is divided into three sources: (i)
the source flowing from the North; (ii) the source from the tides of Ha Long Bay flowing
through Cua Luc Bay; (iii) freshwater sources from the lake.
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1 Sources from rivers and streams

The largest river in the area is the Dien Vong River, flowing from the Northeast. In
addition, there are 5 small streams flowing from the North to the factory area and 6
small streams flowing into the slag dump area. The Dien Vong River has a flow rate
measured at Duong Huy station of Qmax = 532 m3/s during the rainy season and Qmin
= 0.04 m3/s during the dry season.

1 Sources from tides

The tidal regime of Cua Luc Bay is entirely dependent on the tides of Ha Long Bay. When
the water level in Cua Luc Bay equals the water level in Ha Long Bay, the water depth at
Bai Chay ferry terminal is 18m. The tidal regime of Ha Long Bay is diurnal.

The peak tide level corresponding to a 1% frequency is 4.54 m.
The low tide level corresponding to a 95% frequency is -1.66 m.

According to the survey results of the Center for Urban and Industrial Environmental
Engineering (CEETIA) on waves over a 3-year period in the area, more than 90% of the
time the waves are calm, rarely exceeding 1.0 m.

] Freshwater source

The freshwater source supplying the technological and domestic needs of the Quang
Ninh Thermal Power Plant is taken from Cao Van Lake, an artificial lake with a capacity
of 14.6 million m3, located approximately 17 km from the plant in Hoanh Bo district,
Quang Ninh province. Raw water is transported to the plant via a 1200mm pipeline, then
treated directly at the plant before being distributed to consumption points.

[J Based on assessment and analysis reports during the design and construction

processes, the water quality composition, source, elevation, and total water volume of

Cao Van Lake and Dien Vong River are fully sufficient to supply the project for

production/operation and daily life.

2. Pic diém dia chit chung
Ving nghién ctru do v& ban dd Pia chét cong trinh ty 1& 1: 10.000 c6 dién tich
khoang 17 km2, nim mdt phan trong ving moé than Hon Gai. Cong tac do vé
ban d6 nhim muc dich 1am rd cAu trac- kién tao dia chét, danh gia anh huong
clia cac bai dat thai trong qua trinh khai thac gdy nguy hai cho cong trinh nhu
hién tuong truot 16, 1ii bun da... Cac phan vi dia téng ching t61 dya trén co sé
dia tﬁng da co duoc Téng cuc Dia chat xuit ban nhirng nam 1985-1987

2.1. Dia ting

1. Gibi Meozoi

H¢ Trias thong thwong bic Nori-Ret di¢p Hon Gai
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Diép Hon Gai chiém phan 16n dién tich bao gdm toan bd cac diy nui cao 200-
300m va phan 16n cac qua doi thap ven song c6 cao d6 30-70m kéo dai tir phia
Doéng Bic sang Tdy Nam, chiém khoang 12 km. Trén co s& thanh tao, thanh

phr:in thach hoc di€p duoc phan chia lam 3 phu diép.

Phu diép Hon Gai dudi Tan-rhgi: Céc tram tich ctua phu diép 10 ra & phia
Poéng Nam to ban d6, thanh phan cha yéu 13 cac trim tich hat tho bao gom
cudi két, san két, cat két phan 16p day nim xen kep nhau, d6i khi c6 xen 16p
mong bot két, sét két, sét than phan 16p mong. Chiéu day khoang 700-800m.

Phuy diép giita T3n-rhgl: Phu diép 1 ra thanh dai rong chay dai tir Pong Béc
sang Tay Nam, chiém phan 16n dién tich do v& (khoang 11km?2). Thanh phan
thach hoc gdm cudi két, cat két mau xam sang, xam sdm phan 16p trung binh
dén day xen kep cac 16p mong sét két, sét than c6 chira nhiéu via than cé gia

trj cong nghiép. Chiéu day khoang 1000-1200m.

- Phu diép Hon Gai trén T3n-rhgl:

Céc tram tich cua phu di€p 10 ra thanh dai ¢ khu vuc lang Khanh. Thanh phén
chu yéu la cat két hat tho, san két sang mau xen cac 16p mong bt két, sét két
mau xam sam, phu diép chira 2 via than dang thau kinh it co gia tri cong
nghiép. Thé nam cua da twong dbi 6n dinh, goc doc thay d6i chu yéu 30°-40°,
mot vai vi tri t6i 70°, diém 16 349-340. Chiéu day tap: 700-800m

H¢ Jura thong ha, hé tang Ha Céi Jihc

Céc tram tich Hé ting Ha C6i phan b thanh dai hep & khu vuc Lang Khanh.
Céc tram tich cua hé tang ndm phu bat chinh hop 1én tram tich diép Hon Gai,
thanh phan chil yéu 1 bot két, sét két xen cat két mau nau do, phét hong phan
16p mong cé chira cacbonat.

Chiéu day hé tang tai khu vuc khoang 80-120m

2. Gioi Kanozoi

H¢ Neogen théong Miocen thuwong hé tang Pong Ho Nidh

Hé tang trude day duogc xép vao hé ting Na Duong. Trén co s& quan sat mat
cit day du & Pong Ho - cic tac gia ban d6 1: 25.000 di xép cac tram tich
Neogen 16 ra trong khu vuc vao hé tang Pong Ho.

H¢ téng trong khu vuc chi 10 ra trén dién tich nhé & khu vuc lang Khanh. Trén
co s& hang loat cac hd khoan thim do cho thiy tai khu vuc trim tich Neogen
phat trién trén dién rong doc thung ling song Dién Vong, ching phu truc tiép
1én cac tram tich c6 diép Hon Gai va hé tang Ha C6i. Phia trén bi phil boi cac
trAm tich Dé Tu.
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2.2.

Thanh phan thach hoc tir dudi 1én 1a cac 16p mong san soi két sau do6 1a bot két
sét két xen cat két, mirc do gan két cua da con yeu.

Chiéu day hé ting khoang 70-100m

Gioi Kanozoi

H¢ D¢ Tw

Tram tich Dé tt phan bd rong rai tai cac bai ven song, cira sudi. Trén co s
thanh tao, chia ra hai ngudn gbc chinh: trAm tich song bién va suon tan tich
phat trién trén da c6 (edQ)

» Tram tich song bién

- Lép bun (amQIV): Phan bd ¢ ving bai thip ven song khu vuc Ha Khanh.

Thanh phan 13 bun sét, 4 sét, 4 cat mau xam den 1an mun hitu co. Chiéu day
226 m.

Lép 4 sét, sét (amQ): Nam dudi 16p bun, phan bd khong lién tuc tao thanh cac
thau kinh co.chiéu day thay d6i tir 1<2 m dén 5m.

L6p cat hat nhé (amQIV): Phan bd khong lién tuc tao thanh cac 0, thau kinh
c6 chiéu day thay doi tir 1+-2m toi 6,7m.

Lép cét hat trung, hat thd c¢6 13n it cudi s6i (amQv) : Phan 1én phu truc tiép

1én da Neogen. Chiéu day tir 2+12,6 m.
= Sudn tan tich phat trién trén da cd
L6p dat suon tan tich (edQ): phan bd ¢ cac suon dbc cia cac dai doi thap ven
s6ng va cac day ndi cao 200-300m. Thanh phan 1a dat 4 sét chira ddm san cua
da gdc cat bot két. Chiéu day tir mot vai mét dén 4+5m

Kién truc kién tao

1. Phén chia don vi kién triic

Vi¢c phan chia cac don vi cAu trac, su thanh tao va phat trién theo két qua cua
td ban do dia chat ty 18 1:200 000 do Nguyén Cong Luong chii bién.

Khu vyc nghién ctru nam trong déi duyén hai, déi c6 dang vong cung om lay
d6i An Chau & phia tiy va phat trién cac uén nép kéo dai theo hudng Pong
Bic hoidc ding thude. Trong pham vi nghién ctru c6 thé chia thanh 3 tang kién
truc chinh.

- Tﬁng kién tric dudi bao g6m cac da thudc di¢p Hon Gai T3n-rhg dugc dac
trung boi thanh hé Monat chira than tuéng luc dia.
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2.3.

- Tang kién triic giita duoc dic trung boi cac da hé tang Ha Coi (J1hc) co chua
cacbonat phu bat chinh hop 1én diép Hon Gai.

- Tang kién tric trén gom cac tram tich Neogen tram tich song bién, suon tan
tich phu bat chinh hop trén tang kién trac gitra va dudi.

Cic dirt gdy kién tao

Hé théng dat gdy TB-DN: gdm cac dit giy sdu thuin va cac dut giy khong
phan chia. Hé théng nay bi hé théng dut gdy TB phan cat va 1am dich chuyén.
H¢ théng duoc hinh thanh vao cudi Paleozoi dén Mezozoi va hoat dong manh
vao Trias. Trong dién tich do vé& thudc hé thdng co dut gay I11-2 ¢o chiéu rong
d6i pha huy téi 5-7m va dat giy IV.1 nam xa nén khong anh huong t6i cong
trinh, dut gay IV.7 d61 pha huy rong 0.8-1.2m it &nh hudng tG1 cong trinh.

Hé théng TB-DN: day la cac dut gdy sau thudn, & khu vuc chung phat trién it
vé s6 luong va c6 chiéu dai khong 16n. Hé thong nay hinh thanh vao Paleozoi
va hoat dong manh vao Trias. Trong dién tich do v€ chi gap 3 dut gay nho bac
4, d6 1a dut gay IV-4, V-6 va IV.8 ¢ thé nam 220-230<65-700. Chiéu rong d6i
phéd huy 1-2m, it anh hudng té1 cOng trinh.

Hé théng 4 kinh tuyén: Céc dut giy cta hé théng thuong 1a cac dut giy phan
nhanh cua dut gdy 16n, chia cit hé thong dut gy 4 vi tuyén va chung hinh
thanh vao cudi Paleozoi dén Mezozoi véi chiéu dai vai chuc mét. Trong pham
vi khao sat phat hién gap dut gy I11.1 1a dut gy 16n song nim xa nén khong
anh hudng téi cong trinh.

Hé théng dut giy 4 vi tuyén: Bao gom cac dut giy khong phan chia co chiéu
dai khong qua 10km. Ching thudc hé thong dut giy tré duge hinh thanh vao
cubi Mezozoi.

Trong khu vuc gip 3 dit gay IV.2, IV.3, IV.5 ¢6 chiéu rong doi pha huy 0.8-
1.2m, ndm cach xa cong trinh nén khong anh hudng t6i cong trinh.

Tom lai: Cac pha huy kién tao (dut gdy) trong khu vuc hau nhu khong anh
hudng té1 cae cong trinh xay dung

Pic diém dia chat thuy vin

Nudc ngam trong khu vuc chira va van dong trong cac trim tich bo roi Dé Tu
va dé tram tich niit né cua hé tang Ha Cdi va diép Hon Gai

1. Nuéc trong tram tich bé roi

Phéan b & cac bai boi thip ven song; nudc chiu anh hudng 16n ciia nudc mit-
nuée thuy triéu. Qua phan tich 37 mau thiy nudc c6 kha ning xam thuc yéu va
thudc loai clorua bicacbonat natri Canxi sulfua
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Cl,, HCO, x
M 4 . pHTA4
(Na+K),,Ca, Mg,
2. Nuoc trong cdc doi nut né cua da tram tich cdt bot két, san két, sét két hé
tang Ha Coi va diép Hon Gai
Nudc trong cac déi ndy co6 ngudn cung cip chi yéu 1a nude mua, nudc mit &
cac hd khai thac than trén cao, cac hd do d6 dat thai ngan cit sudi tao nén.
Nguén nudc nay nghéo vé mua kho hau hét cac subi déu kiét hét nudc hoic
Iwu lugng rat nho, luu luong cac diém 16 chi 1-2 dén 51/ph. Qua phan tich 5
mau thdy nude c6 kha niang xam thuc yéu dudi dang cong thire Cude Lop

Clu, HCO, s

Toon -

pH 7.4
Ca., Mg,

3. Nudc séng sudi

- Nudc song: Do chiu anh hudng cua thuy tridu nén nude trong khu vire déu
bi nhiém man.

Két qua nghién ctru 9 mu tai khu vuc cira nhan nudc, khu nha may cho thay

nudc thudc loai clorua Kali Natri, c6 tinh xam thuc yéu.

Biéu dién dudi dang cong thirc Cudc Lop

( ‘/ 99
Mg ———— - pH 7.0
“ (Na+K) Ca
- Nudc sudi: Tai cac sudi quanh khu nha may tién hanh ldy 4 mau. Két qua
phan tich cho thiy 2 mau co tinh xdm thuc yéu, 2 mau co tinh xam thyuc
trung binh. Nudc thudc loai bicacbonat
Khi nghién ctiru nudc mit co yéu cau nghién ctru nude cung cip cho nha may.
P4 tién hanh 1y 6 miu nudc ¢ ving ho Dién Vong, trong d6 c6 4 miu 1y tai
h6 va 2 mau sau khi nudc da xir Iy so bo. Két qua mau nude ving hd cho thay
nude déu thudc loai bicacbonat clorua canxi, magie, biéu dién duéi dang cong
thire Cude Lop

2 HCO,,, Cl,,

‘ - - pH 1.7
Ca, Mg, (Na+K),

Nudc c6 tinh xam thyc yéu.

Két qua 2 mau nudc sau khi xur 1y cho théy nudc thudc loai bicacbonat clorua,
canxi, natri, Magie, viét dudi dang cong thircc Cude Lop
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HCO, ssCl
Mg ——"—> ~M s PH T8
Cay, Mg,, (Na+K)y

C6 tinh xam thuc yéu.
Két qua hoa nudc xem trong bang tong hop Bang 2

2.4. Pic diém dia hinh dia mao

Khu vyc nghién ctru nam & thung liing song véi 2 dang dia hinh, dia mao 10 rét:
bia hinh béc mon: Pia hinh boc mon phan bd & cac sudn dbc cua cac dai doi
thép c6 cao d§ Sm tr¢ 1én. Hién tuong xam thyc boéc mon xdy ra lién tuc vao
mua mua tao thanh cac khe ranh trén suon déc. Cau tao nén ching 1a cac tram
tich tudi Triat théng thuong bac Nori-Ret diép Hon Gai. Pat d4 chu yéu 1a cat
bot két, san soi két v6i d6 ctng chic khac nhau.

Dia hinh tich tu: Pay 1a cac bai bdi ven séng, dia hinh twong dbi phang
nghiéng dan ra song. Pia hinh tich tu dugc cu tao bdi cac tram tich Neogen va
dé tr. Pat da chu yéu 1a sét két, bot két, cat két, gan két yéu tudi Neogen va cic
tram tich dé tr gdm cat 1an cudi soi, 4 sét, a cat, & cac phan thap duoc phu boi
16p bun
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DAt d4 tir bai thai nim & phia DN va cach khu nha may khoang 1km theo sudi
d6 vao khu nha may

- DAt d4 tir bai thai nim & phia TN va cach bai xi khoang 1.2km d6 vao bai xi

Theo két qua khao sat, khdi luong dét thai & 2 vi tri néu trén twong dbi 16n t6i
hang chuyc triéu khdi, tuy nhién phan anh hudng truc tiép dén khu nha may va bai
xi chi khoang 2-3 triéu khéi. Thanh phan cta bai thai bao gdbm dit 4 sét 1An dim
cuc kich thude chu yéu 5-10m. Ngoai ra con ¢ khoang 10% céc tang 16n kich
thude 0.3-1m, doi khi toi 1.5m. Hién nay, hién tugng x0i rira cudn troi dat thai
d4 mo than xubng chan suon déc khd manh mé&, chiing phu kin khu vyc cira subi,
rong vai chuc hecta va c¢6 chiéu day trung binh 5-6m, 16n nhat 1a 13.8m (BX17).
Pay 14 hién twrong cé anh hudng xau, anh huéng 1au dai toi sy 1am viée cua cong
trinh. Vi vy can c6 bién phap xr 1y thich hop.

2. General Geological Characteristics

The study area for engineering geological mapping at a scale of 1:10,000 covers
approximately 17 km2, located partly within the Hon Gai coal mine area. The mapping
aims to clarify the geological structure and tectonics, and assess the impact of waste dumps
during mining operations that pose a threat to the structure, such as landslides and
mudslides. Our stratigraphic units are based on stratigraphic data published by the
General Department of Geology in 1985-1987.

2.1. Stratigraphy
1. Mesozoic Realm

The Hon Gai Archaeological System, a higher Nori-Ret system, occupies most of the area,
including all the mountain ranges 200-300m high and most of the low hills along the river
with altitudes of 30-70m, extending from the Northeast to the Southwest, covering
approximately 12 km. Based on its formation, the lithological composition of the sub-
sectoral layer is divided into 3 sub-sectoral layers.

- The lower Hon Gai sub-sectoral layer T3n-rhgl: The sub-sectoral layer's sediments are
exposed in the southeastern part of the map. Its composition mainly consists of coarse-
grained sediments including conglomerates, gravels, and thickly layered sandstones
interbedded with each other, sometimes interbedded with thin layers of siltstone, claystone,
and coal claystone. The thickness is approximately 700-800m.
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- The middle sub-sectoral layer T3n-rhgl: This sub-sectoral layer is exposed in a wide strip
running from northeast to southwest, occupying most of the surveyed area (approximately
11km?). Its lithological composition includes medium to thickly layered light gray to dark
gray conglomerates and sandstones interbedded with thin layers of claystone and coal
claystone containing many coal seams of industrial value. The thickness is approximately
1000-1200m.

- Hon Gai Sub-formation on T3n-rhg1l:

The sub-formation sediments are exposed in strips in the Lang Khanh area. The main
components are coarse-grained sandstone, light-colored gravel interbedded with thin
layers of dark gray siltstone and claystone. The sub-formation contains two lenticular coal
seams of little industrial value. The rock's position is relatively stable, with dip angles
varying mainly from 300-400, reaching 700 in some locations, and outcrops at 349-340.
Thickness of the formation: 700-800m

Lower Jurassic System, Ha Coi Formation J1hc

The Ha Coi Formation sediments are distributed in narrow strips in the Lang Khanh area.
The formation sediments lie unconformably over the Hon Gai sub-formation sediments. The
main components are siltstone and claystone interbedded with thin layers of reddish-brown
to pinkish sandstone containing carbonates.

The thickness of the formation in the area is approximately 80-120m.
2. Cenozoic Realm
Upper Miocene Neogene Formation Dong Ho N1dh

The formation was previously classified as the Na Duong Formation. Based on
observations of the complete cross-section at Dong Ho, the authors of the 1:25,000 map
classified the Neogene sediments exposed in the area into the Dong Ho Formation.

The formation in the area is only exposed in a small area in Khanh village. Based on a
series of exploratory boreholes, it shows that Neogene sediments developed extensively
along the Dien Vong river valley, directly overlaying the ancient Hon Gai and Ha Coi
formations. Above that, it is covered by De Tu sediments.

The lithological composition from bottom up consists of thin layers of gravel and gravel,
followed by siltstone and claystone interbedded with sandstone; the degree of rock cohesion
is still weak. The thickness of the formation is approximately 70-100m.
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Cenozoic Period
Quaternary Period

Quaternary sediments are widely distributed in riverine and estuarine areas. Based on their
formation, they are divided into two main sources: fluvial-marine sediments and residual
slopes developed on ancient rocks (edQ).

11 Fluvial-marine sediments

- Mud layer (amQIV): Distributed in low-lying riverine areas in the Ha Khanh region.
Composition is dark gray clayey silt, silty silt, and sandy silt mixed with organic matter.
Thickness 2+26 m.

- Silty silty, clayey layer (amQ): Located beneath the mud layer, discontinuously
distributed, forming lenses with thicknesses varying from 1+2 mto 5 m.

- Fine-grained sand layer (amQIV): Discontinuously distributed, forming pockets and
lenses with thicknesses varying from 1+2 m to 6.7 m.

- Medium- and coarse-grained sand layer with a few pebbles (amQv): Mostly directly over
Neogene rocks. Thickness from 2 to 12.6 m.

[J Residual slopes developed on ancient rocks

Residual slope soil layer (edQ): distributed on the slopes of low riverine hills and mountain
ranges 200-300m high. Composition is silty clay soil containing gravel from sandstone
bedrock. Thickness from a few meters to 4-5m

2.2. Tectonic Structure
1. Division of Tectonic Units

The division of structural units, formation and development is based on the results of the
1:200,000 scale geological map edited by Nguyen Cong Luong.

The study area is located in the coastal zone, a zone with an arc shape embracing the An
Chau zone to the west and developing elongated folds in the Northeast or isometric
direction. Within the study area, it can be divided into 3 main tectonic layers

- The lower tectonic layer consists of rocks of the Hon Gai T3n-rhg Formation,
characterized by the Monat Formation containing continental facies coal.
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- The middle tectonic layer is characterized by rocks of the Ha Coi Formation (J1hc)
containing carbonates, unconformably overlain the Hon Gai Formation.

- The upper tectonic layer consists of Neogene sediments, fluvial-marine sediments, and
residual slopes unconformably overlain in the middle and lower tectonic layers.

Tectonic Faults

NW-SE Fault System: consists of deep normal faults and undifferentiated faults. This system
Is dissected and displaced by the Northwest fault system. The system was formed in the late
Paleozoic to Mesozoic and was highly active during the Triassic period. Within the
surveyed area, fault 111-2 has a fault zone width of 5-7m, and fault IV.1 is located far away,
thus not affecting the structure. Fault V.7 has a fault zone width of 0.8-1.2m, with minimal
impact on the structure.

The Northwest-Southeast system: These are deep normal faults, few in number and not very
long in this area. This system formed during the Paleozoic and was highly active during the
Triassic period. Within the surveyed area, only three small faults of order 4 were
encountered: faults IV-4, V-6, and IV.8, possibly located at 220-230 <65-700. The fault
zone width is 1-2m, with minimal impact on the structure.

Sub-meridional fault system: The faults of this system are usually branch faults of large
faults, dividing the sub-latitudinal fault system, and they formed from the late Paleozoic to
the Mesozoic with a length of several tens of meters. Within the survey area, fault I11.1 was
found to be a large fault, but it is located far away and therefore does not affect the
structure.

Sub-latitudinal fault system: Includes undivided faults with a length of no more than 10km.
They belong to the young fault system formed in the late Mesozoic.

In the area, three faults 1V.2, 1V.3, and V.5 were found with a fault zone width of 0.8-1.2m,
located far from the structure and therefore do not affect it.

In summary: Tectonic destruction (faults) in the area have almost no impact on
construction projects.

2.3. Hydrogeological Characteristics

Groundwater in the area is contained and moves within Quaternary loose sediments and
fractured sedimentary rocks of the Ha Coi Formation and Hon Gai Formation.

1. Water in Loose Sediments
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Distributed in low-lying alluvial plains along rivers; water is heavily influenced by surface
water and tidal water. Analysis of 37 samples showed that the water has weak corrosive
potential and belongs to the type of sodium bicarbonate and calcium sulfide.

Cl,, HCO, x

M,,, it
(Na + K ). (H.lv\/j\';

pHTA4

2. Water in the fracture zones of siltstone, sandstone, and claystone sedimentary rocks of
the Ha Coi Formation and Hon Gai Formation

The water in these zones mainly comes from rainwater, surface water from high-altitude
coal mining lakes, and lakes created by dumping waste soil that dams streams. This water
source is poor during the dry season; most streams dry up completely or have very low flow
rates, with flow rates at exposed points only 1-2 to 5 I/min. Analysis of 5 samples showed
that the water has weak erosive potential, as shown in the Cuoc Lop formula.

yy CluHCO, 38

Ca,Mg

pH7.4

3. River and Stream Water
- River water: Due to the influence of tides, the water in the area is saline.

Research results from 9 samples at the water intake area of the factory showed that the
water is of the Potassium Chloride (Sodium Chloride) type, with weak corrosive properties.

(Represented in the form of the Cuoc Lop formula)

(‘/on
' -pH 7.0

M,,.—
(Na+K) Ca

6

- Spring water: Four samples were taken from streams around the factory. Analysis results
showed that two samples had weak corrosive properties, and two samples had moderate
corrosive properties. The water was of the bicarbonate type.

When studying surface water, it was necessary to study the water supplied to the factory.
Six water samples were taken from the Dien Vong lake area, including four samples taken
from the lake and two samples after preliminary treatment. The results of the lake water
samples showed that the water was of the bicarbonate type, calcium chloride, magnesium,
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represented by the formula Cuoc Lop.

- HCO,,, Cl,,

. . pHT.7
Cay, Mg, (Nat+K),

The water has weak corrosive properties.

The results of the two water samples after treatment showed that the water is of the
bicarbonate chloride, calcium, sodium, and magnesium type, written in the Cuoc Lop
formula.

HCO, ssCl
Mo ‘,, — ~M , o PH T8
Cay Mg,, (Na+K)y

It has weak corrosive properties.
The water chemistry results are shown in the summary table, Table 2.
2.4. Geomorphological Characteristics

The study area is located in a river valley with two distinct topographic and
geomorphological features:

Erosional topography: Erosional topography is distributed on the slopes of low hills with
an elevation of 5m or more. Erosion occurs continuously during the rainy season, creating
gullies on the slopes. These are composed of Triassic sediments of the Upper Nori-Ret stage
of the Hon Gai formation. The soil and rocks are mainly sandstone, siltstone, gravel, and
pebbles with varying degrees of hardness.

Accumulated topography: These are alluvial plains along the river, with relatively flat
terrain sloping gradually towards the river. Accumulated topography is composed of
Neogene and Quaternary sediments. The soil and rocks are mainly claystone, siltstone,
sandstone, weakly consolidated Neogene age, and Quaternary sediments including sand
mixed with pebbles, silty clay, and sandy clay; in the lower parts, it is covered by a layer of
mud.
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Piéu kién dia chit cong trinh
Piéu kién PCCT khu nha may chinh

Khu nha may chinh bao gdm cac cong trinh gian may, 10 hoi, 6ng khéi, tram bién
ap... duoc xay dung trén dién tich gin 15 ha, nim hoan toan trong bai bdi cia
song va 1a tu diém cua 3 con sudi chay tir sudon ndi cao xudng. Tai day da tién
hanh khoan 2700m/46hd, 1dy 91 mau dit nguyén dang, 17 miu céat, 24 mau
nude, 17 mau da, va do v& 7 mat cat dia vat 1y

Két qua tong hop tai liéu thiy diéu kién DCCT chinh duoc thé hién diy du trén
cac miat cat DCCT (chi tiét xem thém ban vé 10.02.DC04-1:Cdc mdt cdt dia chat
cong trinh khu vuc nha may ty lé 1/500; trong tdp ban vé dinh kem theo bao cdo
diéu kién dia chat cong trinh do Tw van thiét ké xdy dung dién 1 ldp nam 2003)
nhu sau:

a. Lop dat thai, 1b

L6p dat phan bd ¢ phia DN. Thanh phan ciia 16p rat hdn don, bao gdm cat san
dam 1n it tang, dén 4 cat. Chiéu day do hat thay d6i nhanh tir cira sudi ra xa ven
song. Chiéu day thay d6i 0 dén 2.5m, sau nhat t6i 13.8m (BX17), trung binh
4.5m. Céc chi tiéu tiéu chuan co ban cia 16p

Khéi luong riéng A 2,68 g/cm?
Dung trong x6p X 1,41 g/cm?®
Dung trong chat yC 1,82 g/cm?®
Moddun d0 16n Mc 2,6

Ms 5,4
Goc nghi cua cat @ vot 23

O kho 30
Hé s6 thim K 2,1x 103 cm/s

b. Lép dat bun (2a)

L6p dat bun (2a) phan bd gan rong khap khu vuc xay dung nha may chinh. V&
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phia Bic, TB va mot phan bj phu boi 16p dat thai. Thanh phan 13 bun 4 sét, 4 cat,
sét mau xam den, ¢ 1an vat chat hiru co chua phan hay, chiéu day thay doi 16n
tur 2-15m, trung binh 6.8m

Céc chi tiéu tiéu chuan tinh chét co 1y cua 16p qua két qua phan tich 71 mau:

D6 am ty nhién We 52%
Khéi luong riéng A 2,68 g/cm?
Dung trong ty nhién Tw 1,7 g/lcm?
Dung trong kho Tk 1,13 g/cm?
D6 rong n% 57,9
Hé s6 rong €o 1,393
G161 han chay Wit 40,2%
Gidi han déo Wp 24,3%
Chi s6 déo Whn 15,9%
bo sét B 1,76
Luc dinh két C 0,04 Kg/cm?2
G6c ma sat trong Q° 4
Hé s6 nén lun a1-2 0,1 cm?/Kg
Hé 56 tham K 1,3 x 10 cm/s
Strc khang xuyén tiéu chuén SPT w30 =1-2
Két qua thi nghiém trén mdy 3 truc
Theo so dd CU C 0,2 Kg/cm?

® 18°4(°
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Theo so d6 UU C 0,07 Kg/cm?

0] 0°31°

c. Lop sét, & sét 2b

L6p nam dudi 16p bun, phan bd khong lién tuc c¢6 dang 16p mong hodc thiu
kinh.Thanh phéan 13 4 sét, sét mau nau do, nau vang trang thai déo, déo mém doi
khi déo cting, chiéu day trung binh 7m.

Céc chi tiéu tiéu chuan va co 1y ctia 16p qua phan tich 20 mau.

Do am tu nhién We 21%

Khéi luong riéng A 2,69 g/cm?
Dung trong tu nhién Tw 2,06 g/cm?
Dung trong kho Tk 1,71 g/cm?
Do rong n% 36,5

Hé s6 rong €o 0,584

Gi61 han chay Wt 28,5%

Gidi han déo Wp 18%

Chi s6 déo Wn 10%

Do sét B 0,32

Luc dinh két C 0,21 Kg/cm?2
GAc ma sat trong Q° 16

Heé s6 nén lun a1-2 0,128 cm?/Kg
He 56 tham K 0,96 x 10°° cm/s
Strc khang xuyén tiéu chuan SPT nizo = 17
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Két qua thi nghiém trén mdy 3 truc

Theo so d6 CU C 0,25 Kg/cm?
® 22007’

Theo so d6 UU C 0,19 Kg/cm?
® 1022’

d. L6p cat hat trung dén tho 2d

Nam dudi 16p bun, 16p 4 sét va phan 16n phu tryc tiép 1én tram tich Neogen.
Thanh phan 1a cat hat trung dén tho c¢6 chira khoan cudi, soi. Chiéu day trung

binh 7m.

Céc chi tiéu tiéu chuan va co 1y cta 16p qua phén tich 14 mau:
Khéi luong riéng cua cat Ae 2,64 glcm?
Khéi luong riéng cta soi As 2,67 g/lcm?
Dung trong x6p Tx 1,40 g/cm?
Dung trong chat Yo 1,79 g/cm?
Modun d6 16n cua cat Mc 2,6

Modun do 16n cua soi1 Ms 5,7

Goc nghi cua cat © ut 22°

GO6c nghi cua cat @ kho 30°

Hé s6 thim K 2,8 x 102 cm/s
Strc khang xuyén tiéu chuén SPT N30 = 38

e. Lop 4: tram tich Neogen (N,dh)

Lép nam sau dudi 16p phu cua tram tich Bé T song bién (16p 1b, 2a, b, d)
khong 16 trén mat dat chinh phan b trén toan bd khu vuc khao sat. Thanh phan
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bao gém sét két, bot két, cat két, doi chd san két, murc do ga"m két yéu dén rat yéu,
do bén thay doi phu thudc vao muac do gén két va dd 4m cua chung. ba ciu tao
phan 16p, bé day phan 16p 0.2-0.5m. Cac 16p da gan nhu ndm ngang. Chiéu day
cac tram tich Neogen thay d6i 16n tir 20-30 dén 100m. Cac chi tiéu co Iy co ban
ctia 16p qua phan tich 23 mau

Khéi luong riéng A 2,65 g/cm?

Dung trong kho gid Yo 2,26 glcm?

Dung trong bdo hoa Yn 2,18 g/cm?

Dung trong kho tuyét d6i Yok 2,18 g/cm?

Do rong n% 17

Cuong do khang nén kho gio6 Oc 130 Kg/cm2

Cuong d6 khang kéo kho gid dpo 12 Kg/cm2

Hé s6 bén ving khé gi6 fn 1,7

Strc khang xuyén tiéu chuin SPT im0 = 86 (Nho nhat =2]
16n nhit >100)

f. Lop 5: Tram tich Triat (T,n-rhg)

Trong pham vi hang muc nha may chinh, cic trdm tich Trias bi pht boi cac tram
tich Pé T va trAm tich Neogen. Thanh phan 1a da cat két, san két mau xam sang
xen kep 16p mong sét két. P4 tuoi it nit né, cing chic trung binh dén cimg chic.
Do tac nhan bén ngoai chiing bi bién dbi vé thanh phan, tinh chat co 1y va dugc
chia thanh cac déi

béi phong hod manh liét (IA,): do1 chi dugc phat hién tai hé khoan LB5 & d6 siu
68.5 - 8km. Thanh phan 14 da cat, bot két phong hoa dén trang thai dat 1an dam
san, tinh chat co 1y gan tuong ty nhu 16p dat suon tan tich trong khu vuc (16p 3):

D6 4m ty nhién We 23%

Khdi lugng riéng A 2,63 g/lcm?
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Dung trong ty nhién Tw 2,02 g/cm?
Dung trong kho Tk 1,65 g/cm?
Do rong n% 38,5

Hé s6 rong €o 0,635

Gi01 han chay Wit 34,3%

Gi61 han déo Wp 12,8%

Do sét B 0,1

Luc dinh két C 0,27 Kg/cm?2
Gaéc ma sat trong ¢° 17

Heé s6 nén lun a1-2 0,021 cm?/Kg
Hé s thAm K 2,2 x10% cml/s
Strc khang xuyén tiéu chuin SPT w30 = 22

béi phong hod manh (IA,): da cat két, bot két, san két bi phong hoéa rit manh,
nGt né v& vun rat manh, dim cuc nhét sét, doi noi con gip céac tang phong hoa
sot, cimg chic trung binh. Céac chi tiéu tinh chét co 1y cua déi:

Cudng do khang nén cia mau cua nhan 15i tang phong hoa sot:

Kho gi6 5h

Bao hoa oc

435 Kg/cm?

395 Kg/cm?

Cudng do khang kéo clia mau cua nhan 15i tang phong hoa sot:

Kho gié Spo 45 Kg/cm?

Bé&o hoa Spn 41 Kg/cm?

H¢ s0 bén viing:
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Kho gi6 fo 53

B&o hoa foh 4.3
Dé6i phong hoa (IB): Pa gdc cat bot két phong hod nut né manh, cac khe nut
thudong bi nhét sét, bé mit khe nat bi oxyt sit hoa. P4 cimg chic trung binh dén

kém ctrng chac

Céc chi ti€u tiéu chuan chinh co ly cua da

Do am kho gid Wo 0,39%

D6 am bio hoa Wbh | 1,62%

Khéi luong riéng A 2,66 g/cm?
Dung trong kho gi6 Y 2,54 g/lcm?
Dung trong bdo hoa Yn 2,57 glcm?
Dung trong kho tuyét dbi Yek 2,53 glcm?
D6 rong n% 4,7%
Cuong d¢ khang nén kho gio dc 480 Kg/cm2
Cuong do khang nén bao hoa Onbh 430 Kg/cm2
Cuong d6 khang kéo kho gio Opo 45 Kg/cm2
Cuong do khang kéo bao hoa Okbh 40 Kg/cm2
Hé s6 bén viing kho gio fc 5,6

Hé s6 bén viing bao hoa fbh 4.6

Péi da tuong d6i nguyén khoi (IT): da cat két hat trung dén kho, sang mau. Pa
cung chic, céc chi tiéu, tiéu chuan chinh cua da:

Do am kho gid Wo 0,36%

D6 4m bio hoa Whbh 0,94%
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3.2

Khéi luong riéng A 2,66 g/cm?
Dung trong kho gid Yo 2,59 g/lcm?
Dung trong bdo hoa Yn 2,60 g/cm?
Dung trong kho tuyét dbi Yek 2,58 g/lcm?
D6 rong n% 32%

Cuong d6 khang nén kho gid dc 535 Kg/cm2
Cuong dg khang nén bao hoa Onbh 485 Kg/cm2
Cuong d6 khang kéo kho gid dpo 53 Kg/cm2
Cuong do khang kéo bao hoa Okbh 50 Kg/cm2
Hé s6 bén ving kho gio fc 6,8

Hé s6 bén viing bdo hoa fbh 5,8

Pic diém dia chit thiy vin

Trong ving xdy dung nha may chinh c6 thé c6 nhiéu ting chira nudc, nhung ting
chtra nudc c¢6 anh hudng truc tiép dén diéu kién DCCT cua vung xdy dung 1a
tang nudc chta trong tram tich Pé Tu. Tang chtra nudc nay c6 dic diém : myc
nuoc ngém trong khu vuc chiu d&nh hudéng ctia nudc mat-nude thuy triéu, bién do
giao dong 16n. V& thanh phan hoa hoc cua nudc theo két qua phan tich 24 mau
cho thiy nudc ¢ tinh xam thuc yéu.

Tang chira nudc trong khe niit da gdc tudi Trias. Trong khu vuc nha may chinh
tang chira nudc nay chon vui su dudi cac 16p tram tich Neogen day hang chuc
mét co6 thanh phén cat bot két, sét két, san két it ntt né, duoc coi 1a tr:ing cach
nude. Vi thé mot vai noi khi khoan qua trim tich Neogen vao ting chira nudc
nay, di phat hién ap luc nudc cuc bd, vi du nhu cac hé khoan QN31, 36 LB5.
Khi khoan hét tram tich Neogen nudc ap luc xuét hién. Ap luc cot nude cao hon
mat dat 1-2m va giam nhanh chéng. Vé thanh phan héa hoc theo két qua phan
tich thi nghi€ém nudc thudc loai bicacbonat clorua canxi mangie va c¢6 tinh xam
thue yéu.
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3. Engineering Geological Conditions
3.1. Engineering Geological Conditions of the Main Power Plant Area

The main power plant area includes the machine hall, boiler, chimney, transformer
substation, etc., built on an area of nearly 15 hectares, located entirely within the alluvial
plain of the river and at the confluence of 3 streams flowing down from the high mountain
slope. Here, 2700m/46 boreholes were drilled, 91 undisturbed soil samples, 17 sand
samples, 24 water samples, 17 rock samples were collected, and 7 geophysical cross-
sections were surveyed.

The results of the compiled documents show that the main engineering geological
conditions are fully shown on the engineering geological cross-sections (for details, see
drawing 10.02.DC04-1: Engineering geological cross-sections of the power plant area at a
scale of 1/500; in the set of drawings attached to the engineering geological conditions
report prepared by Power Construction Design Consultant 1 in 2003) as follows:

a. Soil layer, 1b

This layer is distributed in the southeast. Its composition is very mixed, including scattered
sand and gravel mixed with a few boulders, to sandy loam. The thickness and grain size
vary rapidly from the stream mouth to the riverbank. The thickness varies from 0 to 2.5m,
with a maximum depth of 13.8m (BX17), and an average depth of 4.5m. Basic standard
parameters of the layer.

Density A 2,68 glcm?®
Sparse density X 1,41 g/cm?
Dense density ye 1,82 g/cm?
Magnitude modulus Mc 2,6

Ms 54
Angle of repose of sand O wor 23

O kho 30
Permeability coefficient K 2,1x 103 cm/s

b. Mud layer (2a)
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The mud layer (2a) is distributed almost widely throughout the main plant construction
area. To the North, Northwest and partly covered by the waste soil layer. The composition
is silty clay, sandy clay, dark gray clay, mixed with undissolved organic matter, with a large
variation in thickness from 2-15m, averaging 6.8m.

Standard physical and mechanical properties of the layer based on the analysis results of
71 samples:

Natural moisture content We 52%
Density A 2,68 g/cm?
Natural bulk density Yw 1,7 g/cm?
Dry bulk density P 1,13 g/cm?
Void content n% 57,9
Void ratio €o 1,393
Liquid limit Wit 40,2%
Plastic limit Wp 24,3%
Plastic index Whn 15,9%
Consistency B 1,76
Cohesion strength C 0,04 Kg/lcm2
Internal friction angle @° 4
Compressibility coefficient a2 0,1 cm?/Kg
Permeability coefficient K 1,3x 10* cm/s
Standard penetration resistance SPT nzo = 1-2
Experimental results on the 3-axis machine

According to the CU diagram C 0,2 Kg/cm?

0 18°40°
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According to the UU diagram C 0,07 Kg/cm?

0 0°37°

d. Medium to coarse-grained sand layer 2d

Located beneath the mud layer, the silty clay layer, and largely directly over Neogene
sediments. Composition is medium to coarse-grained sand containing minerals, pebbles,
and gravel. Average thickness is 7m.

Standard and physical properties of the layer based on analysis of 14 samples:

Density of sand A 2,64 g/cm?
Density of gravel 5 2,67 g/lcm?
Sparse density x 1,40 g/cm?
Dense density Ye 1,79 g/cm?
Fine modulus of sand Mc 2,6

Fine modulus of gravel Ms 5,7

Angle of repose of sand O ot 22°

Angle of repose of sand O kho 30°
Permeability coefficient K 2,8 x10% cm/s
Standard penetration resistance SPT w0 = 38

e. Layer 4: Neogene Sediments (N,dh)

This layer lies deep beneath the Quaternary fluvial sedimentary cover (layers 1b, 2a, b, d)
and is not exposed on the surface, but is distributed throughout the entire survey area. Its
composition includes claystone, siltstone, sandstone, and in places gravelstone, with weak
to very weak cohesion. Its strength varies depending on the degree of cohesion and
moisture content. The rock is layered, with a layer thickness of 0.2-0.5m. The rock layers
are almost horizontal. The thickness of the Neogene sediments varies greatly from 20-30 to
100m. Basic physico-mechanical properties of the layer were analyzed from 23 samples.
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Density A 2,65 g/cm?

Air-dried bulk density Ve 2,26 g/cm?

Saturated bulk density Yn 2,18 g/cm?

Absolutely dry bulk density Yek 2,18 g/cm?

Voidness n% 17

Air-dried compressive strength Oc 130 Kg/cm2

Air-dried tensile strength Jpo 12 Kg/cm2

Air-dried strength coefficient fi 1,7

Standard penetration resistance SPT w0 = 86 (Nh6 nhdt =23; Iom nh
>100)

f. Layer 5: Triassic Sediments (T,n-rhg)

Within the main plant area, Triassic sediments are overlaid by Quaternary and Neogene
sediments. The composition consists of light gray sandstone and gravel interbedded with
thin layers of claystone. The fresh rock is minimally fractured, medium to hard. Due to
external factors, its composition and physical and mechanical properties have been altered,

and it is divided into zones:

Intensely weathered zone (IA,): This zone was only discovered in borehole LB5 at a depth
of 68.5 - 8 km. The composition consists of sandstone and siltstone weathered to a soil-
grained gravel state, with physical and mechanical properties similar to the residual slope

soil layer in the area (layer 3):

Natural moisture content We 23%
Density A 2,63 g/cm?
Natural bulk density Y 2,02 g/cm?
Dry bulk density Pk 1,65 g/lcm?
Voidness (Void ratio) n% 38,5

Void ratio (Void strength) £o 0,635
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Liquid limit Wit 34,3%

Plastic limit Wp 12,8%
Consistency (Vibration strength) B 0,1

Cohesion strength (Cohesion angle) C 0,27 Kg/lcm2
Compressibility  coefficient ~ (Variabili| ¢° 17

coefficient)

Standard penetration resistance a2 0,021 cm?#/Kg
Natural moisture content K 2,2x10*cm/s
Density SPT nzo = 22

Strong weathering zone (lA): Sandstone, siltstone, and gravelly rocks are heavily
weathered, severely fractured and fragmented, filled with clay, and in some places,
remnants of weathered rocks are found. They are of medium hardness. Physical and
mechanical properties of the zone:

Compressive strength of samples from core of remnant weathered rocks:
Dry air oh 435 kg/cm?

Saturated oc 395 kg/cm?

Tensile strength of samples from core of remnant weathered rocks:

Dry air dpo 45 kg/cm?

Saturated opn 41 kg/cm?

Stability coefficient:

Dry air fo 5.3

Saturated fbh 4.3

Weathering zone (IB): The bedrock of sandstone and siltstone is heavily weathered and
fractured. The fractures are often filled with clay, and the fracture surfaces are iron
oxideized. The rocks are of medium to poor hardness.
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Main physical and mechanical properties of the rocks

Dry air moisture content Wo 0,39%
Saturated moisture content Wbh 1,62%
Density A 2,66 g/cm?
Dry air bulk density Ye 2,54 g/lcm?
Saturated bulk density ”n 2,57 glcm?
Absolute dry bulk density Yek 2,53 g/cm?
Voidness n% 4,7%

Dry air compressive strength Oc 480 Kg/cm2
Saturated compressive strength Onbh 430 Kg/cm2
Dry air tensile strength Jpo 45 Kg/ecm2
Saturated tensile strength Okbh 40 Kg/cm2
Dry air durability coefficient fc 5,6
Saturated durability coefficient fbh 4,6

Relatively monolithic rock zone (11): medium to dry, light-colored sandstone
solid rock, main characteristics and standards of the rock:

. Hard and

Dry air moisture content Wo 0,36%
Saturated moisture content Wbh 0,94%
Density A 2,66 g/cm?
Dry air bulk density Ye 2,59 g/cm?
Saturated bulk density n 2,60 g/cm?
Absolute dry bulk density Yek 2,58 g/cm?
Voidness n% 32%
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Dry air compressive strength Jc 535 Kg/cm2
Saturated compressive strength Onbh 485 Kg/cm2
Dry air tensile strength Jpo 53 Kg/cm2
Saturated tensile strength Okbh 50 Kg/lcm2
Dry air durability coefficient fc 6,8
Saturated durability coefficient fbh 58

3.2. Hydrogeological Characteristics

The main power plant construction area may contain multiple aquifers, but the aquifer that
directly influences the hydrogeological conditions of the construction area is the
Quaternary sedimentary aquifer. This aquifer has the following characteristics: the
groundwater level in the area is influenced by surface water and tidal water, with a large
amplitude of fluctuation. Regarding the chemical composition of the water, the analysis of
24 samples shows that the water has weak corrosive properties.

The Triassic bedrock fracture aquifer. In the main power plant area, this aquifer is buried
deep beneath Neogene sedimentary layers tens of meters thick, consisting of siltstone,
claystone, and gravelly sandstone with few fractures, considered an impermeable layer.
Therefore, in some places, when drilling through Neogene sediments into this aquifer, local
water pressure has been detected, for example, in boreholes QN31 and 36 LB5. When
drilling through Neogene sediments, water pressure appears. The water pressure is 1-2m
higher than the ground surface and decreases rapidly. In terms of chemical composition,
according to experimental analysis, the water is of the bicarbonate, chloride, calcium, and
manganese type and has weak corrosive properties.
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