12.3.2 Case Study on Dong Nai River Basin

This case study on Dong Nai river basin is intended mainly to understand the general environmental
background in connection with the hydropower projects in the basin. Due to available existing data and
informations were quite limited especially for those of the river basin as a whole, not every
environmental subject could be covered under the study. However, the following descriptions are
provided based on the best available current data and information. '

Dong Nai river is the largest one in south Viet Nam, except the Mekong river basin, Dong Nai river
flow into the sea near My Tho in the south of Ho Chi Minh City.

The catchment area of the river is about 24,770 km® at Bien Hoa. Below Bien Hoa, catchment area of
Dong Nai river can not be defined accurately as the river has a delta which is also formed by
downstreams of other rivers, such as Saigon river and Van Co Dong river. There are two main
tributaries of Dong Nai river, those are La Nga river and Be river.

As the Dong Nai river basin is large, the topography varies quite widely. The part of the basin on the
east of Di Linh is a hilly plateau with clevation ranging from EL 1,000m to EL 1,400m. The central
and northern part of the river basin, ¢.g. the area around Bao Loc and Gia Nghia, is also a hilly plateau,
but with elevation ranging between EL 600m and EL 1,000m. The centra! southern part of the basin,
e.g. the area around the confluence of Dong Nai and La Nga rivers, is a low hill plateau with efevation

. ranging from EL 50m to EL 125m. The western part, which belongs to Be river basin, is a low hill
plateau with elevation ranging from EL 10m to EL 200m ( See Figure 12.2-2 ). '

(1) Hydropower Projects in Dong Nai river basin

There are three existing hydropower plants under operation, two under construction and other
many projects under planning. Details of them are listed below.

(a)  Three hydropower plants under operation

e  Da Nhim hydropower plant : 160 MW
s  Ankroet hydropower plant : 3IMW

¢ Tri An hydropower plant : 400 MW
+  Thac Mo hydropower plant : 150 MW

{b)  Two hydropower projects under construction

¢ Ham Thuan - Da Mi hydropower project 4TI MW

(expected commissioning date : Jan. 2000)
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(¢}  The hydropower projects under study

.o The hydropower projects of Dong Nai river
(Dai Ninh, Dong Nai 1 to 8)
o  The hydropower projects of La Nga river
{Bao Loc, La Nga 3)
s The hydropower projects of Be river
.(Cau Don 1 to 3, Phuoc Hoa)

Figure 12.3-5 shows the locations of the above projects. Projects layout maps of some of

~ them under study are given in the case study report (see Reference (24)). Tables 12.3-18 and

12.3-19 show some main features of the above projects.

Nature environmental data

{(a) Mete_orolog_ical cendition

The meteorological data are recorded by the meteo-stations located at Dalat, Bao Loc, Tri An
and Thac Mo. Tables 12.3-20(a), 12.3-20(b) and 12.3-20(c) show the ambient temperature,
humidity and rainfall data of the river basin, respectively.

(b) Hydrological characteristics

The following tables are provided to show some of the hydrofogical data of the river basin:

Table 12.3-21 Salient Features of Runoff Gauging Stations
Table 12.3-22 Water Quality Data of La Nga River
Table 12.3-23 Water Quality Data of Tri An Reservoir

Detailed runoff data are given in the case study report (Reference (24)). Figure 12.3-6 shows
the location map of the runoff gauging stations established in the Dong Nai river basin.

Socio-economic environmental data

(a) -Population

The Dong'Néi river basin is situated in the area of Lam Dong, Dong Nai and Song Be
provinces. Some data of population are shown as Table 12.3-24.

- The population of ethnic people are as below.

e InLam Dong province : 159,527 persons (1992)

E - In Doﬁg.N‘ai province . o ‘ 167,459 persons (1992)
¢ InSong Be province : no data available <
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(b}  River and lake utilizations

The following show some present situation of water utilization of the river and the iakes in
this region, besides the power generation by the hydropower projects.

1} Drinking water supply

At present, there are two water supply systems which receive water from Dong Nai
river. Those are as below.

a) Dalat water supply system:

The water treatment plant is located at the side of Donkai reservoir, which has
a capacity of 25,000 m*/day.

b) Thu Duc water supply system:

This system supplies water for Ho Chi Minh city and Bien Hoa province. The
Total capacity is 500,000 m*/day. The water is supplied by Hoa An pumping
station which is located at downstream of Tri An power plant. :

2} lIrrigation

There are two main irrigation projects in Dong Nai river basin, Those are shown below,

a) Da Nhim hydropower plant irrigation project: -

The water released from the power house flows via Ong river to Cai river
where it is picked up by diversion weir for the irrigation of 12,800 ha of land
in the Phan Rang area. :

b) Saigon river irrigation project;

Other name is called Dau Tleng irrigation project. The main charactenstlcs of
the project 1s as below.

. River : Saigon
. Construction period D 1981 to 1988
e Dau Tieng reservoir o
- Cathchment area . . S 2,700 km’
Reservoir capacity . : - 1.5 billion m’*
o Irrigation area E 172,000 ha
c) Other uses

-Dong Nai river is also utilized for waterway transportatibn but it is only in the main.
river, downstréam of Tri An hydropower project. Flshcry 18 bemg developed only in the
IeServoirs of Tri Anand Da Nhlm
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(c) National parks
There are two national parks in the Dong Nai river basin as below.
1)  Nam Cat Tien National Park

This national park is located at up stream of Tri An reservoir, south of Cat Tien
district, Lam Dong and Dong Nai provinces. The area is 60,000 ha.

2)  Bui Gia Map National Park

This park is located at up stream of Thac Mo reservoir, Bu Dang district, Song Be
province. Its arca is 30,000 ha.
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Table 12.3-1 Meteorological Data of Various Locations along Da River

CLIMATIC CONDITIONS

T/year{%c) Mean Rain- Rainy sun- Mean
Meteorological Evapo. | fall days shine |humid.
station | Year|Tmax | Tmin|mm/year|(mm/year|day/year days | year
/year| (%}

1 2 3 4 5 6 7 8 3
I. LAI CHAU
1. Tam Duong 18.2 |33.6 |-0.4 955.6 2621.17 175.7 }1977.%) 83
2. Muong Te 22.5 j41.1 3.9 666.4 2439.0 158.3 [1897.6| &4
3. sin Ho 15.9 (30.7 |~-4.5 668.9 2734.0 178.3 |1858.6} BS
4. Lai Chau 22.9 142.5 | 3.4 895.6 2054.0 | 144.1 {1835.8] 82
5. Tua Chua 19.2 ]34.2 1.3 985.1 1891.7 150.6 |1949.1| 82
6. Tuan Giao 21.0 |36.8 {~0.6 806.8 1612.7 142.8 |1869.9| 84
7. Pha Din 17.5 131.5 ([-1.2 855.0 1817.8 161.9 |2014.9| 83
B. Pien Bien 21.8 [38.6 |[-0.4 889.6 1583.1 132,11 |[2002.5] 83
II. SON LA
1. Quynh Nhai 22.9 |40.8 2.1 806.9 1703.0 126.6 11744.5| B4
2. Son La 20,9 |38.0 |-~0.8 881.4 1408.0 125.3 (1986.6| 81
3. Go Noi 20.5 1371.9 [-4.7 |1000.1 1319.5 I31.3 |z102.1] 80
4. Phu Yen 22.8 j41.8 [-0.9 [1084.6 1536.6 127.5 |1708.0| 81
5. Bac Yen 20.4 [37.2 2.5 940.0 1627.6 144.0 11921.0| B2
6. song Ha 22.4 |41,7 |(~0.8 872.0 1185.4 118.2 [1896.41 82
7. Yen chau 22.6 [41.1 |-1.5 [1096.3 | 1211.0 | 1l4.0 |1931.5( 79
B. Moc Chau 18.5 |35.0 [-1.5 B95.7 1589.0 17¢.0 {1805.0] 85

IXX. LAC CAI . :
1. Than Uyen 20.8 [37.3 {-2.8 997.5_ 2012.0 163.0°]1884.7] 82

IV. HOA BINH

1. Hoa Binh 23.3 j41.2 1.9 162.6 1901.0 146.0 |1620.9] 84
2. Mai chau 23.0 [41.0 1.9 910.,1 1833.4 130.1 |1555.6| 82
V. YEN BAI.

1. Mu Cang Chai|lB.7 |34.1 ;2.0 1651.7 | 1802.0 157.0 |1965.3] 79
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Table 12.3-1 Meteorological Data of Various Locations along Da River
( continued )

' Meteprological {wind wind |[Typhoon |Fine -~ |Frost | Fog
station velocity rain '
(m/s} |direc] {(day) (day) {day) {day)
10 11 12 13 14 15
I. LAI CHAU
1. Tam Duong 1.8 sw 46.4 1.7 2.1 | 18.2
2. Muong Te 0.5 NH 471.7 5.3 . 90.9
3. sin Ho 1.2 HH- 61.0 12.8 | 11.9 | €0.0
4. Lai Cchau 0.8 NH 70.3 16.4 41.1
5. Tua Chua 0.9 NH 27.2 0.3 1.3 1.7
6. Tuan Giao 0.7 NH 56.0 2.3 . j106.1
7. Pha bin 7.9 SH | 58.7 8.4 0.3 | 82.2
8. bien Bien 0.9 W | 68.0 16.3 0.4 | 99.4
IXI. SON LA
1. Quynh Nhai | 1.1 51.0 5.8 . 53.7
2. Son La 1.2 68.4 B.6 2.6 | 40.4
3. Co Noi 1.6 70.0 2.3 2.9 | 39.1
4. Phu Yen 1.6 57.0 5.2 0.7 | 21.9
5. Bac Yen 2.8 66.3 3.9 1.7 | 76.5
6. song Ma 1.2 72.9 2.0 0.4 63.5
7. Yen Chau 1.4 47.7 0.9 0.6 | 98.0
8. Moc Chau 1.2 70.0 59,8 5.1 | 95.0
IIT. LAO CAI
1. Than Uyen - | 1.4 E . 63.0 1.8 1.3 43.90
Iv. HOA_BIN.H
1. Hoa Binh | 1.0 N 77.0 | -22.7 0.9 | 13.9
2. Mai chauw - | 1.2 NH B2.8 | 11.7 1.0 | 24.5
V. YEN BAX .
1. Mu Cang Chai] 2.4 NH 65.6 2.6 2.9 9.3
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Table 12.3-2 Area and Growing Stock of Various Forests (1994)
( Da river and Ma river basins )

North-West Vietnam

S : hectare,
Unit : M : ¢b.m,
N 1,600 culm.
S Da river Ma river
FOREST TYPE —_ Total Catchment [Catchment Remars
M .
s 351,063 285,745 65,318
I. WOODYFOREST —_— _ '
M [17,114,413}114,354,363| 2,760,050
. 5 330,418 - 266,577 63,841
l.Natural woodyforest|— _
M |16,688,331113,966,577| 2,721,754
_ ) S 18,751 13,6514 5,100
- Rich forest — . _
M 2,380,718] 1,553,225 827,493
5 63,944 54,351 9,593
- Medium forest -
M 5,688,643] 4,897,288 791,355
_ : 5 91,452 79,245 12,207
- Poor forest - .
M 4,348,605| 3,821,330 527,275
S 104,279 30,124 24,155
- Young forest - R
: M 2,134,137 1,999,206 134,931
8 2,584 2,584
- Mixed forest - .
M 87,046 87,046
S 49,408 36,622 12,786
- Rocky forest -
M 2,049,182 1,608,482 440,700
_ S 20,645 19,168 1,477
2. Forest Plantation |- S : S
‘ : M 426,082 387,786 38,296
S 37,589 25,3546 12,043
I!l. Bambo forest - '
: N 264,502 204,288 60,215
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Table 12.3-3 Area and Growing Stock of Various Forests (1994)
( Five provinces in Da river catchment )

12A-65

Da river catchment. §$ : hectare.
Year : 1994. Unit : M : cb.m.
: N 1,000 culm.
‘ 5
FOREST TYPE — Total Lai chau Son la Remarks
M
S 285,745 157,932 70,480
1. WOODYFOREST —_—
M 114,354,363 7,440,742 4,163,376
: 5 266,571 155,324 67,962
1.Natural woodyforesti— '
' M 13,966,577} 7,361,980| 4,139,551
S 13,651 3,215 3,891
- Rich forest -
M 1,553,225 392,280 986,790
s 54,351 37,398 8,376
- Medium forest — _ _ )
M 4,897,288] 2,999,041 760,907
T 5 79,2435 43,058 25,683
- Poor forest — -
- M 3,821,330] 1,800,536 1,331,589
_ § 80,124 55,678 12,290
- Young forest - :
M 1,999,2061 1,469,178 123,209
_ C 5 2,584 2,381
-~ Mixed forest -
M 87,046 78,573
L s 36,622 13,594 12,722
- PRocky forest -
' M 1,608,482 622,372 737,056
o .3 19,168 2,608 2,518
2. Forest Plantation |—
. : M. 387,786 78,762 23,825
- S . 25,546 6,876 16,256
I1. Bambo forest - _ o . '
- : s N 204,288 55,008 130,048
Surveyor. ¢ Nguyen-Minh Hung




Table 12.3-3 Area and Growing Stock of Various Forests (1994)
( Five provinces in Da river catchment ) ( continued )

Da river catchment, S : hectare.
Year : 1994 {(continue}, Unit : M cb.m.
N : 1,000 culm.
s
FOREST TYPE ~—~} Lao cai Yen bai Hoa binh Remarks
M
5 15,081 7,987 34,265
I. WOODYFOREST —— ) )
M 845,712 762,950 1,141,581
s 14,065 4,460 24,1766
1.Natural woodyforest|— : .
M 822,167 552,150] 1,090,727
s 1,545
-~ Rich forest -
' M 174,155
S 3,134 3,113 2,330
- Medium forest - -
M 451,311 498,080 187,949
S 5,576 521 4,407
- Poor forest - .
M 340,125 41,680 307,398
5 5,310 8286 6,020
- Young forest - :
' M 28,346 12,390 166,083
5 45 158
- Mixed forest - :
M 2,385 6,088
. 5 10,306
- Rocky forest -
o M- 249,054
: : 5 1,016 3,527 9,499
2. Forest Plantation |- : ' I
s M 23,545 210,800 50,854
_ S is 2,399
11. Bambo forest - _ .
N 40 19,192
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Tabie 12.34  Population Data of the Provinces along Da River Basin

Provinces Populatibn (x 10%) % compared
between 1979
and 1989
17101979 1/4/1989
Total 2,996.7 3,990.3 1332
1. Lai Chau 316.1 43738 185.5
2. Sonla 482.3 681.8 1414
'3, Hoang Lien Son 771.5 1,031.9 133.8
4. Ha Son Binh 1,426.8 1,838.8 1289

Source: Previous population census

(General Department of Statistics)

Table 12.3-5  Area and Population Data of the Provinces along Da River (1992)

Provinces _ Area Population iri ' Average Number of
(sq. km) 1992 Population Districts -

' (x 10% Denstiy

: (fkm®)
Total 50,812.5 3,075.7 60.6 40
1. Lai Chau 17,139.7 4857 283 7
2. Sonla 14210.0 7534 53.0 9
3. LaoCai 8,049.5 517.7 643 8
4. YenBai 6,801.5 6214 914 7
5. "HoaBinh 4611.8 6975 1512 9

Source: "Economy and Finance of Viet Nam , 1986 - 1992"
by General Statistical Office, 1994
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Table 12.3-6

Population of Ethnic Groups

(Da and Ma River Basin, August 1994)

Unit People.
ITEM TOTAL LAT CHAUl SON LA |LAOQ CAl {YEN BAI jHOA BINH
A.No.of household 227,475 73,307 117,578 10,526 4,176 21,888
B.No. of people 1,464,250) 476,760 766,773 68,240 30,602) 121,875
C.No. of labour 564,866 160,856) 315,489 21,1115 11,900 55,510
D.Eth.composition : .
1} Thai 634,813 165,305 419,403 40,770 6,080 3,253
2) Kinh 269,472 92,238| 137,995 12,330 3,585 23,324
3} HMdng 233,650 121,177 83,058 3,478 20,937
4) Mudng 138.841 161 59,520 79,160
5) Dao 46,567 34,780 1,365 2,933 7,489
6} Khd mu 24,0350 11,516 11,096 1,438
7) Ha nhi 11,598 11,598
8) Sinh mun 10,113 11,113
9) Tay 9,431 1,477 7,954
10) Giay 8,330 3,330
i1) La hu 6,089 6,089
12) Xa 4,958 4,958
13) Lu 4,196 4,196 _ O
14) Lao 3,605 2,282 1,323
15) Hoa 2,637 2,637
16} Mang 2,583 2,583
17) Khang 2,434 2,434
18) Pudc 2,414 2,414
12) Cdng 1,232 1,232
20) Si ia 547 547
21) L6 10 511 511
22) Thd 66 66
23) others 46,113 7,601 36,849 968 695
Surveyor : Nguyen Minh Hung
Dite
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Table 12.3-7

Population of Ethnic Groups

(5 Provinces in Da river Catchment, August 1994)

5 Provinces in Da river catchment (1994} Unit People.
ITEM TOTAL LA1 CHAU| SON LA [LAO CAI YEN BAI |HOA BINH
A.No.of household 177,657 47,115 93,952 10,526 4,176 21,888
B.No. of people 1,124,520] 305,285 598,518 68}240 30,6027 121,873
C.No. of labour 419,513 87,8531 243,129 21,111 11,900 55,510
D.Eth.composition .
1) Thai 446,510 79,546F 316,861 40,770 6,080 3,253
2) Kinh 206,282 43,7241 123,318 12,330 3,585' 23,324
" 3) HMOng 175,550 95,802 50,333 8,478 20,937
4} Mudng 137,240 161 57,919 79,160
5) Dao 46,567 34,780 1,363 2,933 7,489
6) Khd mu 11,995 6,202 4,355 1,4387)
7) Ha nhi 11,598 11,598
3) Sinh mun 5,601 5,601
9) Tay 9,431 1,477 7,954
10) Giay 3,330 8,330
i1) La hu 6,089 6,089
12) Xa 4,958 ' 4,958
13} Ld 4,196 4,196
{4) Lao 3,605 2,282 1,323
15) Hoa 2,637 2,637
16) Mang 2,583 2,583
17) Khang 2,434 2,434
18) Pubdc 2,414 S 2,414
19) Cdng 1,232 1,232
20) Si la 547 547
21} L& 1% 511 511
22) Thd 66 66
23) others 34,144 1,088 31,393 968 695
Surveyor : Nguyen Minh Hung
Date 25 /7 & / 1994,
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Table

12.3-8

Population of Ethnic Groups

(The Provinces of Hoa Binh Hydropower Project Area, Sept. 1994)

Provinces of Hoabinh hydro-power (1994). -

Unit : People.

Date

12A-70

ITEM TOTAL SON LA HOA BINH REMAARKS
A.No.of household 91,334 69,446 21,888
B.No. of people 551,148 429,273 121,875
C.No. of labour - 237,872 182,362 55,510
D.Eth.composition
1} Thai 187,767 184,514 3,253
2) Kinh 139,992 116,668 23,324
3) HMong 35,104 35,104
4) Mudng 137,079 57,919 79,160
5) Dao 8,854 1,365 7,489
6) Khd mu 64 64
7) Ha nhi
8} Sinh mun 5,601 5,601
9} Tay 7,954 7,954
i9) Giay

11} La hu

12) Xa

13) Lu

14) Lao

15} Hoa

16Y Mang

17) Khang

18) 'Pudc 2,414 2,414

19) Céng

20) Si la

21) L& 1B

22) Thd

231) others 26,319 25,624 695

Surveyor Nguyen Minh Hung

8 7/ 9 / 1994,



Tabl

e 12.3-9

Population of Ethnic Groups
(The Provinces of Son La Hydropower Project Area, . 1994)

Provinces of Sonla hydro-power -(1994}.

Date

IZA-‘?I_ :

Unit : People.
ITEM TOTAL LAI CHAU! SON LA |LAC CA1 |YEN BAI REMARKS
A.No.of household 86,323 47,115 24,506 10,526 4,176
B.No. of people - 573,372 305,285 166,245 68,240 30,602
C.No. of labour 181,641 87,8513 60,777 21,111 11,900
D.Eth.composition '
1) Thei 258,743 79,546 132,347 40,770 6,080
2) Kinh 66,290 43,724 6,651 12,330 3,585
3) HMbng 140,446 95,802 15,229 8,478 20,937
4) Mudng 161 i61
5) Dao 37,713 34,780 2,933
6). Kho mu. 11,931 6,202 4,291 '1.438'
7} Ha nhi 11,598 11,598 ’
g) Sinh mun
9} Tay 1,477 1,477
10) Giay 8,330 8,330
11) La hu 6,089 6,089 .
12) Xa 4,958 4,958
13) Lu 4,196 4,196
14) Lao 3,605 2,282 1,323
15) Hoa 2,637 2,637 o
16} Mang 2,583 2,583
17) Khang 2,434 2,434
18) Pudc
19) Cbng 1,232 1,232
20) Si la 5417 547
21) Lo 18 31l 511
22) .Thdé 66 66
23) others 7,825 1,088 5,769 968
Surveyor : Nguyen Minh Hung
8/ 9/ 1994,




Table 12.3-10

Agricuiture Production in 1893

Da river catchment (North - West Vietnam).

ITEM UNIT|LAT CHAU} SON LA |LAO CA! }YEN BAI |HOA BINH
1.CULTIVATION
1. Food crops
1) Rice Ton.}| 93,513 79!200 10,386 3,703 71,407
2) Maize ~ |Ton.| 31,880 {.24,453 . 1,187 822 5,590
3} Taro Ton.| 3,812 1,090 26 1,631
4} Cassavan Ton.| 29,962 (133,383 4,230 984 56,877
2. Cash crops
1) Soya bean Ton.| 1,386 3,785 16 385
2} Ground-nut Ton. 703 88 263
J) Sesame Ton. 54 366 _ 15 '
4) Sugar-cane Ton.{ 18,067 | 11,560 840 34,772
5) Cotton plant |Ton. 607 740 99 17
6) Beans Ton. 799 396 . 60
7) Ora.Tangerine|Ton. 660
3.Perennial plant :
1) Tea Ton, 2,385 4,030 15 215
2) Coffee Ton. 135 25 -
3) Aleur.Montana{Ton. 350
4. Herbs: Ton. 227
I11. HUSBANDRY .
t)} Buffalo Head| 94,363 | 90,229 16,455 5,776 | 33,790
2) Cow Head| 14,541 | 79,000 1,774 4,838 | 10,626
3} Horse Head| 34,293 4,090 © 3,179
4} Goat Headi 13,4234 o 1,500 i, 114 :
5) Pig Head| 156,576 {270,000 17,632 9,789 35,456
6) . Poultry Head| 796,550 (1,992000(210,520 62,640 (437,760
I111.FISH REARING
1) Water body ia 400 750 400 6350
2} Productivity |Ton. 400 550 60 500
Surveyor Nguyen Minh Hung
Date
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Table 12.3-11

Da river catchment (North - West Vietnam).

Forestry Production in 1993

ITEM UNIT LAT son | Lao | YEN | oA
: CHAU LA CAI BAL BINH
1.Forest establishm.
- Afforestation Ha 1,298 901 200 305 780
- Tending - Ha 3,500 2,750 8501 2,270 3,200
~ Regeneration Ha 45,000]34,700} 1,500| 1,800]15,800
- Forest garden Ha 132 450 150 200 650
2, Luggjng )
- Round wood M3 125,000(98,100 5,5001 7,850
-~ Fine wood 1,000ster 1,250 1,350} 1,200] 1,470 120
- Bamboo (Tre) 1,000culm 3,500 2,750 500
- Bamboo {(nua) 1,000cuim{ 2,750 1,800 1,200
- Aleurites montana Ton., - 50 25
- Herbs ' Ton. " 37 20
3. Wood processing
- Sawn wood cb.m. 2,120 4,500 1,000 1,200
- Furniture _ cb.m, 500 780 150 200
4, Land allocation Ha 9,800[/15,850120,100{20,056| 9,309
Surveor : Nuyen Mih Hung
Date -14/9/1994,
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Table 12.3-12

Area Distribution by Land Use (1994)
(Da and Ma river Catchments)

5 Provinces in North - West Vietnam, Unit : Hectare
Item Total Da river Ma river Remarks
catchment{ catchment
TOTAL LAND 3,509,690 (2,633,790 875,900
I.FORESTED LAND 388,652 311,291 77,361
1. Natural f{orest 368,007 292,123 75,884
f.1.0n Earthy mounfaine 318,599 255,501 63,098
- Rich forest (TTEAD) 18,751 13,651 5,100
- Medium forest (I111A2) 63,944 54,351 9,593
- Poor forest (TTEAL} 91,452 79,245 12,207
- Young forest (I1A,IIDB)} 104,279 80,124 24,155
- Mixed forest ' 2,584 2,584
- Bamboo forest.. o 37,589 25,346 12,043
1.2.0n rocky mountaine 49,408 36,622 12,786
2. Plantation 20,645 19,168 1,477
- Pinus 4,581 . 4,346 235
- Aleurites montana Wils 4,166 2,924 1,242
- M.glauca and Chuklasia 1,121 1,121
- Other trees : 10,777 10,777 -
{r. NON—FOREST LAND 2,520,131 1,897,630 622,501
- Grass (1A) 1,123,395 801,778 321,617
- Shrub. (1IB) 300,392 380,315 220,077
- Scattered trees and
Bamboo (1C) 596,344 515,537 30,807
ITI. AGRICULTURE LAND 135,873 204,652 131,221
- Water-rice field 49,365 30,840 18,525
+ 1 crop field 24,513 15,088 9,425
+ 2 crop field 24,852 15,752 9,100
- Subsidy crop
- Cash crop 11,022 11,022
~ Swidden 213,336 100,640 112,696
- Grazing land 62,150 62,150
+ Meadow 58,525 58,525
+ Water bodies 3,625 3,625
IV: OTHER LAND 265,034 220,217 44,817
Residential area 34,499 30,8179 7,620
‘Special use land{road..) 4,245 2,504 1,741
Water body (lake,river,} 29,509 27,916 1,593
Other land 192,781 158,918 33,863
Surveyor : Nguyen Minh Hung
j : 24 /8 / 1994,

Date

12A-74



Table 12.3-13:

Area Distribution by Land Use (1 994)
(5 Provinces Along Da river Basin)

Da river catchment Unit : Hectare
item Total Lai chau Son La Remarks
TOTAL LAND 2,633,790 1,336,200 915,500
I. FORESTED LAND, 211,291 164,808 86,736
1. Natural forest 292,122 162,200 84,218
1.1.0n Earthy mountaine 255,501 148,606 -.71,496
~ Rich forest {I15A3) 13,651 3,215 - 8,891
- Medium forest (I111A2} 54,351 37,398 8,376
- Poor forest (111A1) 79,3245 43,058 25,683
- Young forest (IIA,IIB) 80,124 55,678 12,290
- Mixed forest 2,584 2,281
- Bamboo forest 25,546. 6,876 16,256
1.2.0n rocky mountaine 36,622 13,594 12,722
2, Plantation 19,168 2,608 2,518
-~ Pinus 4,346 56 102
- Aleurites montana Wils 2,924 2,282 169
- M.glauca and chuklasia 1,121 87 419
-~ pther trees 10,777 182 1,828
11.NON-FOREST LAND = 1,897,630 1,048,329 605,440
- Grass (IA) 801,778 382,942 263,664
- Shrub (IB) - 580,315 211,210 118,906
- Scattered trees and
Bamboo (IC) 515,537 454,168 22,870
111, AGRICULTURE LAND 204,652 68,409 90,210
~ Water~rice field’ 30,840 8,545 11,585
+ 1 crop fieid 15,088 3,845 5,213
+ 2 crop field 15,752 4,700 6,372
- Subsidy crop '
- Cash crop 11,022 4,475 4,130
- Swidden. 100,640 17,7174 47,785
~ Crazing land 62,150 17,615 26,710
+ Meadow 58,525 §7,535 23,915
+ Water bodies 3,625 80 2,795
1V. OTIER LAND 220,217 54,654 133,114
Residential area 30,879 6,241 14,573
Special use land(road..) 2,504 957 . 975
Water body (lake,river.) 27,916 7,659 10,712
Other land .~ . - - '] 158,918 39,797 106,854
Surveyor - Nguyen Minh Hung
Date 24 / 8 /1994,
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Table 12.3-13

Area Distribution by Land Use (1994)

(5 Provinces along Da river Basin) (continued)

Da river catchment (continue) Unit : Hectare
Item Laoc cai Yen bai Hoa binh Remarks
TOTAL LAND 157,660 89,2230 135,200
1.FORESTED LAND. 15,096 7,987 35,664
i. Natural forest 14,080 4,460 27,165
1.1.0n Earthy mountaine 14,080 4,460 16,859
-~ Rich forest {I11A2) : 1,545
- Medium forest (111A2) 3,134 3,113 2,330
-~ Poor forest (111A1) 5,576 521 4,407
- Young forest (I1A,11IB) 5,310 826 6,020
- Mixed forest 45 158
-~ Bamboo f{orest 15 2,399
i.2.0n rocky mountaine- 10,306
2. Plantation 1,016 - 3,527 9,499
- Pinus 268 3,527 393
-~ Aleurites montana Wils 452 ' 20
~ M.glauca and chukiasia : 615
- other trees 296 8,471
IT.NON-FOREST LAND 113,325 70,642 59,894
- Grass (IA) 73,444 49,838 21,890
- Shrub (IB} 18,728 17,106 14,356
- Scattered trees and ' .
Bamboo (IC)} 21,152 3,688 13,648
I11. AGRICULTURE LAND 24,520 7,950 13,563 -
- Water-rice field 2,830 1,070 6,810
+ 1 crop field 1,620 450 3,960
+ 2 crop field 1,210 620 2,850
- Subsidy crop .
- Cash crop 2,095 180 142
- Swidden 6,335 2,435 6,311
- Grazing land 13,260 4,265 oo
+ Meadow - 12,810 4,265 .
+ Water bodies 450 300
IV, OTHER LAND 4,719 2,651 © 25,079
Residentjal area 1,887 1,663 6,515
Special use land{road..) 247 64 - 261
Water body {lake,river.) 737 99 8,709
Other 1land 1,848 825 9,594
‘Surveyor Nguyen Minh Hung
Date
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Table 12.3-14

List of Nature Reserves Da River Basin (Northwest SRV)

NAME LOCATION AREA MAIN FUNCTIONS
(ha)
1. Muong Khe " Muong Te and Reseach study
National Park| Muong Lay Districts| 396,170 Genetic conservation
(Lai chau) Fauna :Elephant, Gaus
' Pheacock ..
Flora : Po mu
Thong tre
2. Sop Cop song Ma district 20,000 Reseach study
Nature Reserve . {sSon La) genetic conservation
Fauna : Gaus,Bear,
~ Gibbon
Flora : Po Mu, Lat hoa-
3. Xuan Nha Moc chau District 38,060 Reseach study
Nature Reserve {Son La) Genetic conservation
Fauna i Gaus, Bear,
Gibbon ...
Flora : PO Mu, Nghien
Thong tre,
"Lat hoa
1. Mai chau district 7,091 Reseach study
Hangkia—Péko (Hoa Binh) Genetic conservation
Nature Reserve Fauna :Gibbon, Bear
Flora : Thong Pako
Lat hoa
5. pPhong Tho bistrict 30,000 Reseach study
Hoang'Lien son (Lai Chau) Genetic conservation
Mature Reserve Than Uyen District + Fauna 1 Gibbon,Bear,
' {Lac cai) "Flora : Po Mu, Thong
Heocang Dan
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Table 12.3-15  Number of Villages to be Submerged by Son La
Hydropower Project

197

No Province, (Eislr_icl Flooded reservoir level
' +220m | +240m | + 260 m
I | Lai Chau province : - 51 04 86
|| Lai Chau distriel's capital 14 4| 14
'(among thal Quarter ol capital 3 3 3 |
2 | Muong Lay dislrict 8 10 23
3 | SinHo district 8 23 32
4 [ Tua Chua  district 4 4 4
5 Tuan Giao districl 4 4 2
6 [ Muong Te district 4 4 7
7 | Phong Tho‘ district 4 4 I
I | Son La province 132 133 147
I {Muong La district 57 58 67
2 | Quynh Nhaj dislric.i 4() 4() 4]
-3 | Thuan Chau district 35 35 39
Total : 183 233

12478




OsEhL 0VESS 0$85E 0L6TS 00ITy DeLTe 0L16E OLilg 0TEPT (enSu) © Bued
OpsT 000z S0 | 0L81 OLYI 2601 - 0L8'T OLvl 60t L Buwaw | L
DL Oy 06% - - - - - - oprouenl| 9
D088 1 UYsE 0€L01 000! 0008 008S 0008 00Z9 005y QHUS | €
Ole | ve T - - - - - - oy .wnozm ¥
ouLy { GOV | L9T01 00938 0099 pEIS 00S€ 00LT TeoT Avpduoniy | €
0uTe 00YT ool 00TE 0%z 001T 00Z¢ 09T 001T enuaEnl | T
. (reded
sousad ney e D)
Du0TE 0009T 0P80T 00982 00¥ET 00581 00¢CT 00Z8 1 0S¥ ngyDd (e BX Lyof
. . S5UIADI] ney)Ie]
_ meqD MWL | T
T o1 § 3 L. 5 g 7 Tt T ﬁ
ST 951 | (007 B3 | DGGTUORIDu0s | O10C 729X | 000C %A | 0661Z0WIPUCY | Q10T fe3A | 00OT P24 066TUONIPUCY N
OI0T WEN | 0107 WEN Sunsixg | 0107 WeN | 0007 WeN: Bunsxg | 0107 WeN { 000 WeN dunstxg pmstg 1 ON
1583210 066 TSR USTH 1532104 - 06618wen usry 1Sessi0] 06613020 U30] HIAnY
opy A opq A opq iq | 1|
W (9T [349] pOOLd W 0y [343] POOI] W 77 19A9] PO o5
w (yz diiu 10D w gp7 diBu 19D w 0zT dedu 10D ___

suosJad Jo Jsqunu :3Tun

(s1oA1289Y JO [9AST] J2IBM PBPOOLS O} jenb3)

_ paly JIOAIOS3Y B UOS WO}
aAoly uonejndod au3 Uc }Sed9104 pue SUORIPUOYH Bunsixg

(dpmu oy oD Dpnu dp8u 495 2p3 wa gun Suon r)
] U0S UIIP ANyl -0y Suna 104y uAnND Ip UL OS UBP 0B AP B4 3uern Uy

al-¢'ZL 8IqeL

12A-79



(uosaid)
[ aoutaold 7 Jo [e10]
(EEERI osCrl 0geoor 0L99¢ST 00£0T! 01ce8 COELET 0LTS0! 006LL (1en3u): yuig z 3D
AcoEunC. {zt{eR
QUET L 00658 08909 00LEDT 00Z8L £859% 00T86, - Q00¥L 085¢6 (1en3u) = 3u0D
00L£0T 0090C geeci 0009c -00g0T FEIL] 0005T 0orel 0ISHI ngyo uEnyl § €
00Z<E YT C0TL 00¥1E | 00veT LELY] O0Z1E 00ZeT TE99I YN Yudnd | ¢
00LTY O0LGE L1182 00e9% 005HE ZILYE 000TY - 00Fi¢ ePle B SUQniN | I
~ 2outa0ld eUOS
BT USS YUIL | 1
| ]
il 0l 6 8 L 9 5 14 £ < [
suoszed jo Jaqunu :3Tup
(1toa19s3Y JO [9AST 13)EA POPOO|S O] [enb3) (paruuol) ooy daif
B3ly JI0AIBSAY B] UOS Wi0J)
BAOA co;m_:aom 9y} Uo 3SEI3I04 pue suolpucyH Buysixy 91L-€ZL aiqeL

(20711 @y ono Dpymu UpSu )1 opo wa Sun Sudn )
¥ UOS USIp £0Y] QY Suna 10 updnud IP UED 0S UEP OBY AP tA ULy wdly

‘12A-80-



[C6CTE 061¥T 7E9L1 C8I¥T 98LLY SPYTL Dyugy g dugs Bug ]
R jpiof
CeeRl OESE C8¥6 0LES] Ov0T1 cLes D BugD
£8tp 0z€E 00¥T OL1Y geze 0Lzt negd uenyf | €
NN L8 0697 00ZS ObLE 09T EBUN Yusnd | ©
CRLY )22y CoLy 000L $o05 cose eTouoniy | I
‘ soulNOId BT UOS
ejmosquil |t I
. Jjoof
STl 09901 L9138 S18L SvLS oLy CrBuD
CT R $€T AL LET oL 2l BNl L
9711 LS 9 - - - eprouenlLi 9
0s1€ [ 0891 OEEl 0001 £DL QHUISE ¢
¢ Ty o€ - - - ‘oYL Suoyd | ¥
€ 61¥ 8z¢ €€s 61% 9z¢ ey ERL| €
OP0E OpTc 00LI 1op9 0sP 133 {ep3uonN| T
_ . _ ( rmuded sneqOleT)
BOTL 0ozs 391% 000% oroe 916T ngyO reTEX ML | I
: soutao1d neyyie
_ _ R Tmegp YUl | I
010T JBv X 000T fe3 & 0661 =34 010Z Teax | 0007 f&=2X | 0661 82X Teice
010z WeN 000T WEN 0661 WeN 010z weN | 0007 WeN | 0661 WeN souiacsd oLsIg oN
W €T < 9T + [243] pooiq W 77 + C1Z + [9a3] poold BY iUt ‘udAny LI
w g9z + )97 + dE3u 19D w7z = §1z + desu D

spToyassnoy Jo Jaquau :3Tuf

110A18S3} B7] UOS WO} 3A0W 03 P38 pinoys SPIOY9SNOH

L1721 @lqel
2] UG UP L1} o1 Suna 10U UANYD 1P UED 04,05

12A-81



UBWNOop oy oBYL “ Uy U] TWIUNEBQ -
welold IN BQ venyy weH wodey S/ -

1 80IN0g

6661 PE-ACON BB6 L £961L siep buiuoissiwuwon; ¢

28651 099 08L1 920t UMD uogeseush ABlaue jenuuy| 2
iy oSt o]0} 03 MIN - Auoedeos payfeisuf - |

_ o _ NOILYHINID HIMOd| €

£'es 2'G8 1GS €2 s/gw Jo-uni fenuuyl -y

GLE €01 v'E2E L8 Zw BOIE 20BUNS ISIEM!| €
28L OLyk 1942 SOl gw uonjiut | _ Aypoeded! 2
0ot 002e 00vS: G/t Zury BaJE JUSWYSIED| |
_ HIOAH3SIH| V¥

wva | ‘
NYNHLWYH | OW DOVHL NV {41 WIHN vd Cpun _ weloid

sjavloid lamodolpAH uononiisuos 1spup pue Sunsixg gL-£'Z1L aiqel

12A-82




HIAIE VN DNOG NO

£6/90d3 AQNLS INV1d HILSVYW I aunog
zse 682 ¥OL 251 Yor 86¥ 0.5 L85 512 60¥ 8ELl UMD [uonessuab ADssua [enuuy) 2.
65 89 £s 92 06 6 0L 591 ot 181 08E. MW Ayoedes pajeIsyll. 1
NOILVHINID HIMOd| 1l
LiBp zZove 6v8L o1es 684% EESY SrvZ 9lEZ eral 0oLt gLzl - |gw uolpw © yo-uru enuue (oLl v
LE2 ZLt 8.2 vy 6L '8 £ LZE £l e12 £Et ZUny. Al 30BUNS JSIEM] €
08 oS 081 ovl 052 002 ozl 00s set el 091 |Ew uoyIw _ Ayoedeo nonasay| 2
0E6E _ 0252 €582 £L6L ELLY eL2r ELYe gaze g1gt £g91 rAerAR [enioy -
0E6E gese 0e86 0656 0529 0619 oBEY 09z¥ 068 O¥9E L2861 odey - .
) ’ : , U B8R JuawIyIED! |
A L HIOAE3S3H
a9 ag reN Buog | 1eN Buoq | teN Buog | eN Buoq | N Buog | BN Buog | ren Bueq | ren Bueq { renN Buog I3y -
F3 i 8 L g 3 ¥ 3 2 ot 3
NOQ N¥0 INOG VD IV DNOQ [IYN DNOA |IVN DNOC [I¥N DNOG {1¥N DNOG |IYN DNOGHYN DNOQ|IVN ONOGJ|HNIN VT | LN

_ (uiseg ‘._m...,_m_ _mz. Buog)
Apnig Japun spoaloid JamodoipAH aul  61-€ZL 2@lgel

17A-83



vz 6°Lg =W ¥4 9'vZ ve B'Ee L'ee gel A4 T L've e ¥'ie Ut - £
gt 0ze L'62 £62 AV L08 A 0°0g A A ¥ic S0 FAR XN 4
rAYNA gec [ ¥A g9¢ 692 59 A 892 L'62 008 08z 0.z 6°6Z abesany L
uvespy Hx x X Xi ma A A A Al i it ! yiuow oN
00661 - 2ed NV 1dL Luonelg
Cuobas YN ONOQ -2
¥l bl oLi g6l [ XA 602 0'oe AR A 02 58l OGSl oA ¥LL utin £
26 L'ZE 8Ze ERAN g6t G'lE FAYAS £vE 9'ge SvE g5t 0ve LTe - xXew A
Lve TAR A vY¥e £ve Sve £¥C 2’52 £°9g ?9z 9°9¢ L'SZ o'ee €¢g sfesany 1
uesin x X X X1 HiA A n A Al fir i ! HIUOKW oN
- £661 - 8igQ OW OvHlL D ucnelS
: uoias 3§ ONOS - T
0°LL - E°SL 0°sL ¥LL 0'8L ¥ Ll o8l ¥'8lL L'81 0°'BL 891 LGl gvt c:.z £
678t £LL 0°8t o6l 8'8L 0°BL 26l L'BL 00z z0z 88l £6L .| 9°Lb xXeW z
6Lt g9 L°L1 L'gL E'BL g gt g8l o'el 6L 5'BL 68°L1L 69l L'5i sbesany | L
veay X > X X A HA N A Al i i ! LIuow oN
£861-8/8) ' ¥/BL961 - 9ieq 1vivg Tuonels
JuoBal ONOC WY1 -8B
1 {Do) sunjesadws) Juswy - |
(aunjeaadwa) jusiquiy)

uiseq JaAny 1eN Buog jo ejeq [eatbojoioalsiy

(eJoz-¢'ZL 9lqeL

12A-84



£ 0S- 34 85 L9 59 Z9 65 W | £ | s BE Ly U £
66 96 66 66 86 65 86 85 6 96 ¥6 v6 L6 XeW z
08 9 98 8 88 06 88 88 LL oL 89 19 69 sBessay | L
UBBAl i X X X! HIA 1A A A Al it it 1| wuopw oN
0661 : 31eQ NY 1HL s uonels
- uoiBas YN ONOG -2
¥2 £ % oS 86 15 5 e e £ 92 vZ 50 Ut £
86 86 86 86 18 5 86 86 <8 56 6 8 6. Xen 4
08 i 18 18 68 €8 88 €8 08 9L 0L 89 €L sbesany !
ueapy nx Ix X X1 fiIA jin I A A T R A YIVOW ON
€661 :9leg OW OVHL Juones
 UO1B3) 38 DNOS - q
39 GE 9z It 68 88 - 88 L8 L8 €L g9 | €L v Ui £
notL . Lo XEIN Z
4:} €L SL LL 06 086 58 68 - 98 z8 s, | .9¢ | 8L . sbeseny | L
uespy Ix x X X1 HA HiA I A Al weooboon / IUOW ON’
£86L-0/51 “viBLYISL 181’ I avis Tuonels
uotBal ONOQ WY1 -8
1 {%) AUpIUN - T
{(Aprung) : K
uiseg JoAry 1eN Buo jo ejeq [eoibojosoaely  (a)oz-gZL 9lgel
F ik &

12A-85



» L -
9EEYT £l 9¥8L | T°L6Y | BTLSE | L¥BY | O°6BT | 8°0EL | B Lz L'C g le vy 00t wng Z
0'802 £ 089 0°'s0Z 0'8g 0'BOL O LL m.,.m.v L'v3 FARN 0°sl vy hed 4 xXew L
ATHYIA 11X x X X} 1A /A A A Al 1 i / yIuop ON
0661 I 9eqg NV HL L uoneg .
‘ _ - uaiBal [vN ONOG - 0
L"L8SZ LBV S'¥Y | ELEE | B'OLY | ¥ V0OV | 9°6LE w.wmn L'6sZ [ B'LEZL md: 00 it wnsg Z
SLL £y m._..N. $°65 9°'89 S LL L"tg t'e9 ‘S°05 208 L°0% Q0 - 8°01L Xeln L
ATTHVYIA I > X X . IHA 1A in A AL - i { YIuop. BN
€661 s aleq OW OVHL L UOREIS
: uoiBas 38 ONOS - g
g8l 6%z | 9°6L | 1982 | v'i6Z | L0247 | £¥iT | 0EEZ [ Zz'9LT | TL9L | S°SY | 878 L'E. wng v
ATHYIA i > X X1 H1iA JiA A A Al ii i ! yuopy ON
VL6L-TSEL 1 31eQ Lvva - uonels
§°8SLZ 6°L8 | L'TLL | §'5zE | 0°Z0% | £°8Zv | 8°2Z% | 57087 | 9°0EZ | 0°SLL | 8CZL | 0'8BY | 0'¥9 wng L
ATHYIA 1 X X xi | oA JIA I A Al i " ! IUop oN
v161 - EE6L - 81eQ) D07 OvE L UOHRIS .
1uotBal ONOG V1 -8
{ww) gegurey - €
i (1resured)
uiseq Janiy 1eN Buog jo eyeq (eaibojoloajely  (9}0Z-€ZL °IqeL

12A-86



2TQeTT2A®R 30U ST ®3Rp JFOoURY {

18- € LT¢ T66T-9L6T 0sL’s ag vOog oonyd
LS ® 0T 066T-LLET ooz'z ag buog sonyg
0L € Z8 066T-LL6T 0TIT'T eEBN e oeg e®XI
0¥ v CI66T-LLET L82°'1 ebN e uenyl WweH
A 8T 066T-6LET vLE eby e eBbN Ted
£s €t 165 | 686T-8L6T 008°51 tex buog (g 73ml.
§0°€ Ige 686T-6L6T 0L170T Ten buog TeT ®lL
. Ten buog
- - - EESTT ‘uokand Bd »UUTN - T'd
: .Am buo
90" € 6 686T-0861T 982 o e yuTE Yyueyl
: _ buo
1872 €2 T66T-6%6T |  SLL Rt indenios ueIg
. { 1,01) { Exv_
syJeway mﬁ ““Mm_ﬂuwﬁﬂ%“um mo%:m pouad mwhd. JanY | swieN
ik [enuuy wawyned :
: uised hw>_m teN BuoQ
1e peledoT] suclels Buibneo jo ainjesj jusijeg

LZ-e'CL dlqel

12A:87



Table 12.3-22

Water Quality before and after Constitution

of the Tri An Reservoir (in 1985 and 1988)

ORGANIC ANALYSIS
Waler guality : mgA

Measurement point Dats QD 502 NQ3 PO4
Cenlre of reservoir June 85 7.6 0.015 0.9 0.035
: June 88 5.2-3.7 0.01 0.25 0.004
‘Nov 85 7.2 0 0.45 -0.04

Nov 88 5.6~2.2 0.05 Tache 0

Tail waler of powsr June 85 8 .18 0.6 0
stalion . June 88 5.2 0.01 0.2 0.04

Nov 85 _

Nov 88 6.1 0.06 Tache 0

Hoa An City supply water | June 85 7 0.18 0.6 0
pumping station June 88 3.7 0.01 0.5 0.85
Nov 85 7.8 0 0.3 002
Nov 88 6.5 0.05 Tache 0.06

Source : Ham Thuan F/S - PDIC2

' WATEﬁ AQUALITY CHEMICAL ANALYSIS

" TRI AN RESERVOIR

Before : mg/l . After : mg/l
No Reservoir | Tail waler | Hoa An Reservoir | Tall water{ Hoa An
t | Cas+ 1.9 24 -2.88 1.44 1.3 1.45
2 |5i02 205 20 20.5 12 12.7 16.2
3 1804 3.4 3.4 3.4 0.72 0.76 0.9
4 | Fe(Total) 3.32 2.08 2.08 120 072 1.8

' MICHOBIOLOGICAL ANALYSIS

TRI AN BESERVCIR -

Source : Ham Thuan F/S Study PIDC2

Coliform/100 1

Ecolif1 00 mifoliform /100 | Ecolifi00 mi
Resefvoir 150 150 93 © 93
Tail water 2400 1100 93 93
Hoa An 1000 " 460 . 460 1100

Source : Ham Thuam F/S Study
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Table 12.3-23 Water Quality of La Nga River
CHEMICAL ANALYSIS
No LA NGA (down stream) HAM THUAN Ig87 TRI AN
- May 83 Sept 85 Sepl Oct | Nov | Dec | Nov 04
1 |Ambient lemperature Co [27-31 28-30
2 |waler temperature Co  {30-32 28-29
3 |Purily 70-78 15-Oct
4 |PH |7.5~8 6.9-7 65 | 7.3 | 51 | B8 7.3
5 |Total hardness 0.78~1.4 1.68-1.95 0.16 | 0.22
6 JHCO3 24.4-28 24.4-27 274 | 214 | 21.4 | 244 26.8
7 1Q2 6.36~7.36 7.12~7.84 8.2
g |CcO2 1.76] 3.52-44 3
9 iTotal organlc carbon - |2.4~4 11.8~12.4 | 2.2 20 i.8 2.4
10 |NH4 0~0.15 0 008 | 005 | 008 | 0.05 | Tache
11 |PO4 0.15~0.35 | 0.10-0.15 _ 0.85
12 |Si02 12-13 15~15.5 4 45 13.5 7 13
13 |Cat+ 32-48 B-Apr .2 0.8 4.9 3.6
14 |Mg++ 2.89-4 1.45-1.92
15 {Fe+ ( Total) 0.05-0.15 035-04 | 035 | 0.6 | 0.12 | 0.18 1.96
i6 |Cl- 14.2-21.3 14.2-17.7 5 15 3.2 4.5 Tache
17 |504 1.2 1.4 1.6 0.8 3
18 [Na +K 16 8.3 6.5 8.3 10.35
Source ; Ham Thuan F/S Study
MICROBIOLOGICAL ANALYSIS
LA NGA RIVER
No Date June B5 Nov 85
1 Goliform MNP/100 ML 460 x 10 240 x 10
2 |Ecoli MNP/100 ML 93 x 10 43 x 10

+ Sediment of La Nya river

Ihe sediment is neasured at La Nga, Phu Dien and Dal Nga stallon for
up slream and all the basin of La Nga river. :

DAINGA TANGA | HAMTHUAM |
station station Site
1 Period - 1987-1969 1985-1991 1965-1991
2 Suspended solid { g/m3) 165 ~ 25,5 256 ~ 63.8
3 Annual average . ' 42.9 _ 429

- The sediment vatue'al__Ham Thuan site Is based on the dala of La MNga and Phu Dien

slatio_n;
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Table 12.3-24  Population Data of Concerned Provinces

No. Province Area (km?) . Population
_ (x 10° persons)
1, Lam Dong 10,172.6 722.3(1992)
2. Dong Nai 5,864.5 1,721.6 (1992)
3, Song Be 95458 1,057.4 (1992)
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CAC PHUONG AN CONG TRIMH TREN SONG DA
SCHEME OF HYDROPOWER PROJECTS ON DA RIVER

CHINA

Nt
T Ny
5,
e
!
-
OAL T
@ Ahydro power. \
sfahon L

{9)
SON LA HpS/dhon
/;gdpo power

C'\) PaA’N mal \_
K, /)_,ldno powar)

'-\,.J \;’onon

NOTES

. ({3 ffyo’f'o powu‘ slolons were constr uc/c!d 1

Sy

O/fyc’m‘,oowcr‘ stations will be consirucled kN
. N,

Figure 12.3-1 The Scheme _of Hy_dropow_er Projects in Da River
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12.4 Present Situation of Environmental Considerations under Thermal Power
Projects

To understand the present situation of environmental considerations under thermal power projects in the
country, a couple of case studies were performed under the cooperation of a Viet Nam consultant and
IEV. From point of view of environmental consideration, coal-fired thermal power plants will be the
essential ones for review of their current status. Therefore, the following two operating coal-fired
thermal power plants were selected for the case study:

(1)  Pha Lai Thermal Power Plant : 440 MW
(started full power operation in 1987}

(2)  Ninh Binh Thermal Power Plant : 100 MW
(started full power operation in 1977)

The study results were compiled into the report for each power plant. It is found that the contents of the
reports are quite detailed, which have almost covered what are needed for an environmental baseline
study. If full scale EIAs would be carried out for these plants in future, such as for the case of Pha Lai
extension project, the data and informations obtained under the case studies should be useful and
valuable for implementing the EIAs. '

In the following, some key-résults of the case studies are described. For details, please refer to the
original reports (References (25} and (26)).

12.41 Case Study on Pha Lai Thermal Power Plant

It is understood that Pha Lai thermal power plant is the largest and most significant thermal power
plant in Viet Nam. In the period from 1983 to 1989, the plant took an important role of power supply in
northérn power system where was usually faced withelectric power shortage. Therefore, other
problems such as plant's efficiency, environmental protection, and providing social infrastructure
benefit to local society were not seriously taken into consideration. EIA was not carried out carefully
for the plant construction and operation, No environmental monitoring system was equipped and
therefore the effectiveness of the installed electrostatic precipitators could have not been evaluated to
date. o ' '

On the other hand, the plant operating performance has been gradually degraded due to lack of key
spare parts; not only for the parts of major plant systems such as boilers and operating control system,
but also for the environmental protection systems such as the electrostatic precipitators, chemical
neutralization system and oil polluted waste water treatment system. Since Hoa Binh Hydropower Plant
was put into operation in 1989, the output of Pha Lai thermal power plant was continuously decreased.
Although the emissions have been. alleviated due to the output decrease, various problems are still
existing. Considering the coming extension project of Pha Lai thermal power plant, substantial overhaul

~ and improvement of the existing plant system and related EIA study will become key issucs of Pha Lai
thermal power plant. : ' :

From the above point of view, the case study carried out this time provided various valuable data and
information which should become the ‘data base for improving this existing plant as well as for its
extension project in future: - - L
(1) - Main plant specifications and operating data
* Pha Lai thermal power plant started its construction"in 1980. Its first wnit was put into
- operation in 1983 and the last unit in 1987, The plant design and equipment ‘supply were
" conducted by former USSR. The main specifications of the plant are as below:
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»  Plant capacity _ : 110MW/unit x 4 units = 440 MW
¢ DBoilers : '8 sets, natural circulation
»  Turbines ; 4 sets
s  Qenerators : 4 sets
s  Electrostatic precipitator : 8 sets (one set per boiler),
' - 4 electo-fields for one set

e Annual electricity generation : 2,860 GWh

{plant factor 74%)
«  Nominal coal consumption : 1,128 x10° tons

(7,000 keal/kg)
«  Annual quantity of ash : 498,095 tons

For more detailed plant specifications, see Reference (25). The coal is delivered from Hong
Gai, Cam Pha, Mao Khe and Vang Danh areas. The characteristics of the coal is as below :

C=355% V = 5.5% (content of volatile matter)

H=26% Q = 5,050 keal/kg (low calorific value)

0=235% Ash deformation temperature Tl = 1,350°C
S=04% . Ash hemispheric temperature - T2=1,450°C.
Water = 9% Ash fluidization temperature T3 = 1,500°C

Ash =30%

Fuel oil is used for starting up and maintaining combustion during low load operation. Table

12.4-1 shows the coal analysis data in 1989 and 1990. Table 12.4-2 shows some of the

operating data of the plant during 1986 to 1993.

Some main plant operating issues are summarized below

. ‘Boiler efficiency is about 80% to 81% (design value is 89%)
¢ Use of more fuel oil to achieve flame stability '

o The feedwater treatment system is in bad condition which leads to long-term issue of
boiler tube damage. -

+  Sometimes only two out of four ESPs are operating due to lack of spare parts, It is
estimated that the amount of fly ash being emitted currently is about 3 kg/sec.
»  Lack of plant waste water treatment

Some photographs (Figures 12.4-1 to 12.4-6) of the plant area and its related facilities are
attached for reference. Table 12.4-3 shows some main des;gn parameters of Pha Lai thermal
power plant Extension Project.

Natural environment of the plant site area and its vicinity

{a)  Plant site location

~ Pha lai thermal power plant is located at about 70 km north-east of Hanoi, in Chi Linh district,

Hai Hung Province. The site is in the bank of Thai Binh River and at the conﬂuence of six
rivers, i.¢. Cau, Thuong, Duong, Luc Nam, Kinh Thay and That Binh rivers.

Hai Hung is a large province with an area of 2,555 km” and 2.56 mil]ion population. Laying -

in the center of northern Viet Nam, Hai Hung province shares borders with Ha Bac and
Quang Ninh provinces in the north, Thai Binh province in the south Hai Phong city in the
east, Hanot capital and Hatay province in the west.
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Hai Hung has a plain topography, except Chi Linh and Kim Mon are mountainous land in the
altitude of about 1,000 m. Soil is alluvium and with high fertility. This province has
agriculture land up to 67.2% of its total area, and is one of a granary of the northem plain.

Hai Hung province also has a lot of lakes and ponds, which contribute not only for cultivative
irrigation but also for aquatic product breeding. In Chi Linh district, there are two lakes
which are Ben Tam (403 ha) and Nhan Huc (44 ha). Da Trach Marsh in Hai Hung province
is a famous historical place.

() Meteorological and hydrological characteristics of Pha Lai Thermal Power Plant
site area '

1)  Temperature

«  Annual average temperature 23.5°C
o Average temperature in January 16.6°C
e Average temperature in July 29°C
s  Temperature range in dry cold season 17°C t0 21°C
_ : (November to March)
e  Temperature range in wet hot season 23.5°C t0 29°C
(April to October)

For details, sce Table 12.4-4 and Table 12.4-5.
2)  Humidity and rainfall ¢ sce Table 12.4-4 and Table 12.4-3.

'3y Wind direction and velocity

a) From March to August, south-eastern wind is significant. Its frequency is as
below : '
e March 45% to 55%
e April : 60% to 70%
e May : T 60% to 70%
e June : 35%to 45%
e July - ' 50% to 60%
»  Avyoor 40% 10 50%
- b) - From November to January, north-castern wind is significant. Its frequency is
as below: ' '
¢  November 30% to 40%
e December 40% to 50%
e January 35% to 45%

c) Wind velocity

e South-eastern wind average velocity:

s  North-eastern wind average velocity: '
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(¢)  Characteristics of surface water

Water for Pha Lai thermal power plant is taken from Thai Binh river. The river is about 98
km long and its watershed is about 13,000 km?. It is influenced by tide. Some data of the river
water at the inlet of Pha Lai thermal power plant are as below. :

e Average temperature (in past years) : 24°C
e Maximum temperature (in August 1967) : . 35.2°C
s Minimum temperature (in January 1961) : 5.5°C
s Average content of suspended solid '
In dry season . 20 to 30g/m’
In rainy season : up to 1,000g/m’
s Average river water flow rate : 252 m*/sec

The following two tables show some water quality data of Can river, which is onc of the
nivers flowing nearby Pha Lai town and join with Thai Binh river:

Table 12.4-6 Analysis results of Cau River water at 6 km upstream of Thai Nguyen city
Table 12.4-7 Analy31s results of Cau River water at 500 m downstream of Luuxa

scouring sluice

(d)  Forest distribution in the vicinity of Pha Lai Thermal Power Plant

The forests distributed in the vicinity of Pha Lai thermal power plant include those of the
midland and mountainous area of Hai Hung, Ha Bac and Quang Ninh provinces. Different
kinds of the forests and their arca sizes are shown by the attached Tablc 12.4-8 The forest of
this area is called as Chi Linh forest.

{¢)  The fauna and flora inhabit the area of the Chi Linh forest

1) ‘Terrestrial spined animals =

The terrestrial spined animals found in this area are as below:

*  Ampbhibia consists of 14 species 5 families 1 order

+ Reptilia consists of 24 species 9 families 2 orders
*  Aves consists of 72 species 31 families 15 orders
o  Mammalia consists of 29 species 21 families 8 orders

In total, there are 139 species; 66 families and 26 orders.”
2)  Terrestrial spineless animals

Most of the terrestrial spineless animals are insects. There are many kinds of species
found in the forest as listed below:

o Coleoptera . 88 specics in @ orders
o Lepidoptera 33 species in 3 orders
s Odorata : 5 species

e Hemiptera S 13 species in 3 orders
s Homaptera : 9 specics in 3 orders
¢ Orthoptera : 7 species in 3 orders
o Manioptera : 1 species
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o Blathoptera : 1 species _

e  Hymenoptera. g 10 species in 4 orders
o Diptera ; 75 species in 4 orders
o Isoptera : 39 species in 4 orders

3)  Aquatic flora

Floating flora is the main aquatic plant in this arca. There are 30 species in 6 phylums
of algaes found as listed below.

s Diatemae ;- 11 species
s  Chlorophyta : 7 species
»  Cyanophyta : 6 species
e Euglenophyta . 3specics
e Pyrrophyia : 1 species
s Santhophyta : 2 species

4)  Aquatic fauna

There are various fishes, molluses, crabs'and shrimps in this area, which are available
as food.

Initial study on environmental impact caused by waste water of Pha Lai Thermal Power
Plant '

In 1990, IEV carried out a sﬁldy on potential environmental impacts to be caused by the

waste water from ash and slag disposal. The potential impacts on surfacc water quality, soil
and vegetals were studied by taking samples and making analysis based on Vietnamese
Standards TCYN2652-78 and TCVN4556-88. '

Discharge water samples from discharge canal, surface water and well water samples from
the surrounding area, also soil samples from the Binh Giang rice field were taken and
analyzed. Figures 12.4-7 and 12.4-8 show the locations of the sampling points. '

The re_sulté of the sample analyses are shown in the following attached tables:

Table 12.4-9 - Results of Water Quality Analysis in Pha Lai Thermal Power Plant Site
_ Area (April 1990) ' :

Table 12.4-10 Results of Water Quality Analysis in Pha Lai Thermal Power Plant Site

~ Area (November 1990) o

Table 12.4-11 The Contents of Chemical Elements in Discharge Water

Table 12.4-12 The Contents of Chemical Elements in Discharge Water and Vegetables

Table 12.4-13  The Contents of Chemical Elements in Sludge

Table 12.4-14 Average Quantity of Micro Organism in Water and Soil

Table 12.4-15° Average Quantity of Micro Organism in Soil and Sediments

. Some main findings obtained from the various sample analysis results are suymmarized as
- below: SRR ' . o

(@ Analysis of Thai Binh river water showed that there were no phenol, H;8, Cu, Pb, Cr

and As contained in the river water, while the valucs of suspended solid and
transparency were high and exceeding sanitary standard. '
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(b) In the samples of Khelang ash disposal and at the end of discharge canal, there
appeared contents of Cr,Cd,As and also H,S. Especially, the contents of suspended
solid was very high and its high turbidity was clearly noticed. Therefore, further
monitoring will be needed to follow the content of such unwelcome elements.

(c)  Well water quality

) Well water near Khelang dyke : The pH index was very low (acid character),
and dissolved oxygen trended forward to lower level.

2) Well water near Pha Lai town and discharging canal : The contents of SS, Fe,
_Pb and Mn were tending to increase.

(d)  Chemical elements in vegetable samples : Cu,Pb and Cd were found in most of the
samples. As was also found in a few samples.

It is understood that this study is an important and valuable part of environmental monitoring.
Some findings such as having Cd and other metal elements found in samples of discharge
canal and vegetables would need further study in future to clarify their potential sources.

~ Socio-economic environment of the plant site area and its vicinity

The area within 30 km radius of Pha Lai thermal power plant covers Dong Trieu district of
Quang Ninh province; Chi Linh, Kim Mon and Nam Sach districts of Hai Hung province;
and Yen Dong, Luc Nam, Lang Giang, Gia Luong and Que Vo districts of Ha Bac province.

The socio-economic data base of the three provinces together with their concemned districts -
are summarized and shown in the attached Table 12.4-16 to Table 12.4-18 Population data of

‘ethnic groups are also shown in the Table 12.4-19 to Table 12.4-21.

In the following, some detailed socio-economic data of Chi Linh district (Hai Hung province)
and Gia Luong district {(Ha Bac provinee) are provided.

{a) ‘Socio-economic environment of Chi Linh district

Chi Linh district, in which the Pha lai thermal power plant is located; is located in the

“north-east of Hai Hung province. The northern part of the district is a continued hills area

with average height of 50m to 60m. In the south, it.is surrounded by Thai Binh and Kinh
Thay rivers. There are dykes for ﬂood protection for about 20 km

Some data of the district are shown below e

¢ Population (in 1986) ' : : 129 800 people :
- (mcludmg 2,136 people of 8 ethmc
: : .. .. .groups)
s  Curreot annual GDP growth rate =~ 2%1t02.1%
«  Portions of labour forces _ ;- a)  agriculture : 61.6%
- ' b) - non-agriculture - : 38.4%

. There are 23 state and 18 local orgamzanons and cnterpnses including Pha Lai power
plantand a mcdxcal glass enterpnse

Table 12.4-22 shows some more dcta:led data of the dlstnct mcludlng economic development
target of this area up to the year 1995, _ P
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(b)  Socio-cconomic environment of Gia Luong district

Gia Luong district is a plain area and surrounded by three rivers. Some socio-economic data
are shown below :

¢ Population {in 1991) : 192,486 people

¢ Sown and cultivative area : 23,831 ha

»  Food production per capita (in 1991) : 286 kg/person/year
»  Total length of dykes : about 55 km

Table 12.4-23 shows detailed socio-economic data of the district, including the targets up to
the year 2,000. Table 12.4-24 shows the names, locations and productivity of the industrial
and handicraft enterprises in Gia Luong district. '

12.42 Case Study on Ninh Binh Thermal Power Piant

Ninh Binh thermal power plant is located in Ninh Binh Town, which is the capital of Ninh Binh
province, and at about 100 km south of Hanoi. Right after start of the plant construction in 1971, the
site had been hardly damaged by bombs and rockets launched from air attacks. After the Paris
Agreement in 1973 {ceasing fire in Viet Nam War), the plant construction was started again. The final

unit was put into operation in 1976.

During the years 1977 to 1979, operating hours reached about 6,500 hrs per year, while during the
years 1980 to 1983 the plant operation reached about 6,000 brs per ycar. However, after 1983, the
plant operating hours has been gradually reduced due to the difficulty-of spare parts supply and other
factors. Table 12.4-25 shows the operating data from the year 1981 to 1993.

In consideration of the war at that time, this plant was built in the way that it could withstand an aerial
attack. That is why the plant is located closely to the foot of Carth Dieu mountain. The boilers are in
constricted area 7 m underground, and the chimney is also built closely to the foot of the mountain. See
attached Figure 12.4-9 for the layout. The stack height is 80 m, while the height of the mountain is $6m
to 102m. : -

As a result, the whole area of the plant site is fall within the wind shadow of the neighboring mountain.
Fly ash and exhaust gases emitted from the stack almost could not diffuse so far as desired, and thereby
the emissions fall directly within the plant site area and also in Ninh Binh Town.

To understand the actual situation of the air pollutions, an acrodynamic model test was performed and
the ambient air quality was measured in Nov. 1992, Results of the test and measurement are
summarized in later section. To improve the micro-atmospheric condition and reduce the extent of the
air pollution in the site and town areas, raising the stack height to 120 m and other measures are being
studied.

For details, see the document of Reference (26).

8} Main plant specifications _
o Installed plant capacity s 25 MW/unit x 4 units = 100 MW '
* Boilers e 4 sets
o Turbines . . . - 4sets
¢ Generators s 4 scts
¢  Dust collecters . double dust separations, cyclone type
o o {wet scrubber)
o Stack height o 80 m
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Coal used for the plant is fine coal No.5 and No 6, whlch has the characteristic as shown
below:

e (C=3555% V (volatile matter) =55%

o H=26% Q (Heat value) = 5,050 keal/kg
¢ 0=25% ash  =30%

o N=05% T1=1,350°C
o S=04% Ash charateristic temperature: T2 = 1,450°C
s water = 9.0% - T3 = 1,500°C

Cooling water for condensers is taken from nearby river (Day river)  and discharged to the

river through canal.
Natural environment of the plant site and its vicinity
(a}  Plant site location

Ninh Bmh thermal power plant is located at Ninh Binh Town, at the latitude 20° 15'N and

longitude 106° E. North side is Day river and south side is Tam pr mountaing, whlch
separate three provinces, i.¢. Nam Ha, Ninh Bunh and Thanh Hoa provinees.

Day river is a branch of Hong river and joins with other branch of Hong river called Namdinh
river, and flows into the sea. Besides limestone mountains (lower than 300 m), the area
between the river branches is a low-lying land which 1s always flooded.

About 6 ki west of Ninh Binh town is the Hoa Lu mountain range. The arca was an ancient
capital (968 to 1010 year). There are many grottos and springs in this area, which constitutes

" a famous tourism zone.

(b) Meteorologucal and hydrological conditions

1) Temperature and humidity

Average temperature in winter fluctuates between 19°C to 22°C, Lowest temperature

observed is 6°C to 7°C. Average temperature in sumumer fluctuates between 25°C to™ |

28°C. Highest temperature is about 35°C to 36°C. See Tables 12.4-26 and Al2.4-27
for monthly average temperature and humldlty

AN Wind
Wind direction and speed are as below :

a) In winter : Northern wind v 40%

- N-Wwind L 30%
N-E wind : T 30%
Average wmd speed o 210 2.5 m/sec.
b) In summer . Frequent directions are S-E, S and S-w.

Average wind speed is 2 to 3 m/sec.

E)] Rainfall S see Table 12.4-28
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4)  Hydrology

The flow rates of Day river and Van river depend on the rainfall in the watershed. The
towest flow observed at Ninh Binh hydro-gauging station is 55 m’/scc and the biggest
flow observed at the same station is 2,750 m/scc.

In October 1993, water quality was analyzed in and around Ninh Binh town. See
Figure 12.4-10 for the locations of the sampling points. See the document of Reference
(26) for the detailed water quality data obtained.

{©) Forest distribution in the region

The forest covered area of Ninh Binh province is about 8.4%, which is relatively higher than
that of the whole Hong river delta (3.4%). Table 12.4-29 shows the forest areas of the
provinces within Hong river delta, including Hanoi. Table 12.4-30 shows the areas of natural
forest and uncovered land/bare hill lands.

(d) National park

There is a national park called Cuc Phuong National Park. The park is located 120 km
south-west of Hanoi, in the territory of three provinces of Ninh Binh, Hoa Binh and Thanh
Hoa. Total area is 22,000 ha, 50% of it is laying in Ninh Binh province.

Remarkable features of the park are :

Rich with vegetal species

Area with many rare and endemic species

Area having high value for geology and paleontology
Area having high value of culture, history and landscape

(e) Fioraland Fauna

Cuc Phuong arca retains a noticeable proterozoic forest laying in valleys and limestone
mountains. The forest belongs to typical wet tropical ever-green forest, which can be
distinguished into five floors, i.c. three wood floors, one shrub floor and one fernery floor. In
the forest, 1,880 species, 887 genus and 221 families have been found, which shares 24.6%
of species, 43.6% of genus and 68.9% of families of the whole country, respectively.

There are a abundant fauna'in the Cuc Phuong area. There are 255 species of spined animals

identified as listed Table 12.4-31 However, the amount of the animals has been continuously
reduced to date. Tiger, peacook and so on have not been found recently.

A siudy on air pollution in and around the plant site area

A wind flow pattern test using 1 to 1,000 scale model was carried out to scc wind flow
shadow creating by Canh Dieu mountain. Attached Figure 12.4-11 shows two of the pictures
taken, which clarified the wind shadow phenomena caused by the mountain. It is clear that,
when southern or 8-E wind blows, fly ash and exhaust gases from the plant stack will fall

‘down quickly into the plant site and town areas.

In addition to the model test, ambient air quality was _aléo measured in November 1992 in the
arcas. Figure 12.4-12 shows the locations of the sampling points. Dust, CO,, CO and S0,
were measured. For detailed data obtained, see the document of Reference (26).
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Some results are shown below :
(a) Dust
In the distances of 10 m to 1,300 m from the plant stack, concentrations of dust were

determined as 0.62 to 8.06 mg/m’. It is noted that permissible dust concentration in
residential area is 0.5 mg/m’. Therefore, the average actual value exceeds 8 to 10 times

of the limit,
(b)y S0,
Measured data : 0.09 to 1.09 mg/m’
Permissible concentration : 0.5 mg/m’ (instant)
) €O
Measured data : 4,63 to 12.57 mg/m’
Permissible concentration : 3 mg/m’ (instant)
(d) NO; - Maximum permissible instant concentration is 0.085 mg/m’.
Measured NO concentrations are hlgher than the standard from 2
to 3 times.

As already mentioned, several measures are being considered to improve the situation,
including raising the stack height to 120 m.

Socio-economic environment of the plant site area and its vicinity

Taking a radius of 3¢ km with the center at Ninh Binh town (i.e. at the power plant), the
covered area includes two provinces of Ninh Binh and Nam Ha. Before 1991, these two
provinces used to be combined as one province called Ha Nam Ninh province. Ha Nam Ninh
province is a fertite region located at southern part of the Northern Plain

The power plant is located at Ninh Binh town, which is the capltal of Ninh Binh province.

The capital city of Nam Ha province is called Nam Dinh City, which is the tthd blggest city

after Han01 and Hat Phong in the northern part of Vlct Nam.

Some socio-economic data of the two provinces are summarlzed in attached Table 12.4-32.
As shown by the data, agriculture is the main economic sector of the both provinces. The

annual production value of agriculture is about twice of that of mdustry For more details, see
the document of Reference {26). :

Table 12.4-33 shows the population of ethmc groups lwmg in the former Ha Nam Ninh
province as a whole.
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Table 12.41

Power Plant in 1989

The Average Contents of Coal Supplied to Pha Lai Thermal

W

Constituent A 5 C H N Q

kcal/kg

Content (%) 7.038 31.9 0739 | 2.545 | 56972 2229 | 0.04 5013

The arerage conlents of coal supplied to Phalal in 1990

Contents | W% | A% S % N % 0% C% | H% G
Month .l Kcallkg
1 5918 |28.624 | 0.805 | 0.04 | 2.798 |58.422| 2,538 |5284.5

2 6.16 [25379| 0.848 0.04 2.641 | 61,682 2525 | 5567
3 6.16 |27.0841 0,614 0.04 2.84 59.55 | 2.519 |5185.29

4 10.63 24.11 0.8 0.04 2086 | 60.62 | 2.311 5186

5 8.79 27.11 1.041 0.04 2.656 ‘ £7.86 | 2459 | 4994

G 7.76 29,32 | 0,981 | 0.026 1.73 58.50 | 2,186 | 4808

7 .8_.238 29.21 | 1.081 | 0.024 | 2.274 56.515] 2,313 | 4763

8 9,372 | 31.04 | 0.996 0.024 2.051 55.33 | 2,186 | 4582
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Table 12.4.-2 -

Operating Result of Pha Lai Thermal Power Plant

Coal

Eleclrigity Fo Low
Year consumption consumption heat value
MWh Ton Ton Kcal/kg
1986 1,895,700 1,249,620 12,429 4,896
1987 2,275,700 1,447,532 20,121 4,885
1988 1,548,600 1,576,913 19,332 5,000
1989 2,668,900 1,302,156 10,049 4,952
1990 1,492,800 967,620 4,748 4,909
1991 1,004,208 642,697 5,434 5,119
1992 616,128 396,010 7,315 5,054
1993 396,928 249,877 3,687 5,257
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Table 12.4-3

Main design Parameters of Pha lai Extension Project

(2 x 300 Mw )
No. Indicators Unit Value
i Instatled capacity MW 600
2 Capabitity MW 1200
3 | Number and Capacity of unit MW 21300
4 | Electric generation GWh 3,600
§ | Electric selfuse (5%) GWh 0,180
6 For sale generation GWh 3,420
7 Nominal coal consumption glkWh 362,23
8 Rate of net output glkWh 502,22
g | Natural coal consumption Rate of net output Tlyear 1717,2:10°
10 | Natural Coal consumplion % 92 '
11 | Boiler's efficiency (Gross} % 42,95
12 | Tuthine's efficiency % 58,5
13 | Transmission's efficiency % 38,92
14 | Plant's efficiency (Gross) 50,09
Occupied Area: '
- Boiler and Turhine house ha 5,2
- Coal yard, coal unloading Port, conveyer ha L
- Ash disposal : ha 40
15 | Inlet water canal (up grading and widening n 70
16 | New Discharge water canal m - 3540
17 | Cooling walter flow m3ls - 42,33
18 | Water flow for Residents and Fire pump m3h 40
19 | lnner Road . ' m 1600
20 | Conslruction and Installation time month b4
21 | Weight of installed equipment T 15.000
22 | Volume of concretes mJ 60.000
23 | Substation for construction and Installation . MVA 6,30
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Table 124-8  Forest Lands Distributed in the Vicinity of
Pha Lai T.P. Station

Unit:ha

Kinds of fand and forest Quang Ninh Hai Hung 1{a Bac province
province province

Total 386,820 11,738 149,187
[. Natural lorest 133,317 2,394 50,811
[. Productive-Commerciad 10,076 1,257 41,585
furest :
a. Iorest with special products
b. Breeder forest
¢. Timber exploitable and 110,076 1,257 41,585
other products '
+ Broad leaved limber forest 02,183 1,257 40,920
+ Rich forest 1,254
+ Medium forest 24,122 8 27
+ Poor lorest 22,818 194 4,212
+ Recoved forest 43,989 1,053 15,309
- Acerose leared wood forest 21,372
- Mangrove and aluminous
forest
-~ Bamboo forest 16,050 93
- Mixed forest 1,843 - 572
1 Wood and bamboo forest 1,843 5372
+ Broad leaved and acerose
forest
2. Protective forest 17,741 1133 9,226
. Water shed conservation 15,202 1133 9,226
Torest
b, Wavy blockade Torest 247
¢. Windy blockade forest
3. Speciul used Torest - 5,500
. Uncovered lund and bare 253,503 9344 - 98,376
hills
tixploitable hand 208,839 8716 98,376
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Table 12412 7The oontents of Chemical Elements in Discharge Water
and Vegetables '
( The second stage )

Unit: mgh
Type of sample - Cu Pb Mn ’ Cd As Hg
L
1 | Discharge (PPm} water 0,01 0,015 0,000 0,001 0,000 0,002
2 Ater waler hyacinth growing 0,01 0,000 0,049 0,000 0,000 0,000
3 After pistia growing 0,00 0,004 0,041 0,002 6,00 0.000
4 Aller azolla growing 0,00 0,008 0,00 0,00 0,00 0,000
5 After fish ialsing - 0,00 0,010 0,000 0,00 0.00 0,000
& Fish sample 0,510 0,00 © 3,29 0,64 0,00 0,000
7 Water hyacinth sample 0,087 0,127 1,99 0,181 - 0,00 0,600
B Pislia sample 0,357 0,113 ' 5,50 0,105 ' 0,00 0,000
g Azolia sample 0,163 0,155 0,988 0112 0,00 0,000
The conlent of chemical elements in vegetable
( The second stage ). ‘ ,;&
No. of Types of sample Localion Cu Po ‘ Mn _ Cd - As Hg
sample i
2 Batala - - Thach Thuy 0,193 0.248 1,19 0,20 . 1,00
3 Bean 0,090 0,140 1,81 0,21 © 0,00
4 Tomalo 0,178 0,140 117 0,18 0,00
5 Kohlrabi 0,103 0,105 Q.97 0,27 0,00
Average 0,141 0,158 1,29 . .024 0,25
& | Balaba Binh Glang 0,193 . 0,00 4,02 027 2,00
7 Bataba 0,23 0,14 2,83 0,20 0,00
Average 0,21 0,07 3,43 0,24 1,00
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Table 12.4-19 Population by ethnic group and sex

Quang Ninh Province Nuniber of persons
thnic group Total Male . Fomale Sex ralio
(Percentage)

Polul 812905 410267 402638 101.89
01. Kinh 7256421 365638 359783 101.63
02, Tay 23130 11533 11597 99,45
03. Thai Co41 ) 27 14 192.86
04. toa 3567 1757 1810 . 97,07
05. Kho Me 24 13 11 118.18
06. Muong 129 S 5 58 122.41
07. Nung 221 120 101 - 118.81
08, ['mong | 8 3 b- - 60.00
09, Dao 361717 18673 17504 - - 106.68
10, Gia-rai 2 - 2 - 0.00
11. 1-de G 3 3 100.00
13. Xo Dang 1 - 1 0.00
14. San chay 9003 4581 4422 103.60
(Cao lan-San Chi) :
15. Co llo 1 ' 1 - R
17, San diu 14691 7602 7089 107.24
18. flre 9 5 4 | 125.00
23. Tho 37 19 - 18 | 105.56
25..Co T 3 1 2 50.00
34, La Nhi } 1 - -
36. Luo 1 o 1 0.00
46, Pu Peo 1 1 - -
49, Others 2 ! 1 100.00
50. Foreigners 5 3 -2 150.00

Not Slated o 424 _ 214 210 101.90
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. Table 12.4-20

Population by ethnic group and sex

Hai Hung Province Number of persons
Sthnie group Total Male Female Sex ratio
(Percentage)

Total 2445586 1148304 1297282 88.52

01. Kinh 2441202 1146100 1295102 88.49

02, Tay 781 373 408 91.42

03. Thai 69 27 42 64.29

04. Hoa 1188 6565 533 122.89
. 05, Kho Me 27 - 13 14 92.86

06. Muong 1126 42 84 50.00

01. Nung 175 87 - 88 98,86

08. I'mong 42 19 23 82.61

09. Dao 35 11 24 45.83

10. Gia-rai 6 3 3 100.00

11. E-de 10 4 6 £6.67

12, Bana G b 1 500,00

13. Xo Dang . 1 - 1 0.00

14. Sun chay 60 33 21 122.22
~ (Cuo lun - Sen Chi)

{7, San diu ' 1265 676 589 114.77
18, Hre 5 4 1 400.00
- 19, Mnong 3 1 2 50.00

20, Ru-glai . 4 . 4 0.00
22, Bru- Van Kieu 4 -2 2 100.00
- 23. Tho 53 28 25 112.00

24. Giay 4 1 3 33.33°

25, Co Tu 1 - 1 0.00
30, Ta Oi 4 3 1 300,00
- 31. Choro 2 1 1 100.00

34, a Nhi 1 - 1 0.00

36, Lao 1 1 0,00

49, Others 2 - 2 0.00

‘Not Stated 509 216 293 73.72
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Table 12.4-21

Population by ethnic group and sex

Ha Bae Provinece

Number of persons

Iihnice group Total Male Female Sex ratic
(Percentage)

Total 2064439 985009 1079430 91.25
01. Kinh 1931166 918291 1012875 490.66
02, Tay 26268 13119 13149 99,77
038, Thai - 67 40 27 148.15
04. Ioa 14049 7264 6795 106.75
05. Kho Me 31 18 13 138.46
06. Muong 196 99 a7 - 102.06
07, Nung 51630 25644 25881 99.10
08, Il'mong 53 © 25 28 B9.28
04, Dao 5333 2769 2564 108.00
10. Gia-rai 3 - 3 0.00
11, E-de 17 9 8 112.50
12, Buna 2 1 1 100.00
13. Xo Dang b - 5 0.00
14. San chay 18047 8937 9110 98.10
{Cao lan-San Chi) '
15, Co Ho 1. - 1 - 0,00
16. Cham : 7 - -9 0,00
17. San diu 17060 8522 8538 - 99.81
18. }re 1 1 - .-
19, Mnonyg G 4 2 200.00
20. Ra-glai 2 . 2 0.00
22. Bru- Yan Kieu 1 1 - -
23. Tho 6 "3 3 100.00
24. Giay 1 - 1 - 0.00
28. Xho mu 1 1 - .
30. "Ta Oi 6 4 2 200.00
38. La Hu 1 . 1 - 0.00
43. Cong 6 4 2 200.00
45, Sila 1 1 . -
49. Others 33 21 12 ~175.00
50, IForeigners 9 b 4 125.00

Not Stated 530 231 299 77.26
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Table 12.4-22 The aim of Economic Development of Chi Linh District

Agriculiure
No. Indicator 1987-1990 1991-1993
Arcn (ha) | Praduction Arca (ha} | Production
{lon) {lon)
1 |Land
1 | Agricultural land
- Rice cultivation 8.600 30,040 8.620 30183
- Industrial plamt 2,400 1.440 2.550 1,600)
- FoodstuiT crops 1500 1600
2 | Agricultural capable
land
3 - | Forestry land
Other : .
11§ Gross production of 35323 42.235
' paddy
Iquivalence .
- Paddy Ny : 30,040 35.583
- Subsidiary crop ' ' 5283 6652

Breeding develops in state~srun-farm. coaperative and houschold farms.

Uil head

No. Indicators 1987-1990 19911995
i BulTalo - 1,060 1.200
2 Ox and Cow 10,050 10.050
3 Pig . . 45000 51.000
4 Foultry o - 350,000 450000

Industry, Minor handicraft-forestry

No. - Indicators - Unit ~ L1990 - 1995
I { Gross production : 0Dong. | FHLOOD 150,00
1| Main products ' _
1| Brick’ _ |10 picces | 30,000 “45.000
2 | Slag brick _ 10 picces | 15,000 30,000

-3 | Enamelled libe " 1.000 1.500
4 | Bumtile o ' " 1,500 2.200
5 |-Cementtite L O [44 o 400
6. 1 Macadam ooomd 80,000 10,000
7 Yellow sand o " o000 10000
& | Porceclain : o 2,000 2500
R | Hook of Plough : N 11 ORI Y Bt ' Cnn
10. | Sedgemat ~ S PP I RR(I( 20,000
‘11| Buckel ) . " 20 25
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Table 12.4-23

Some Socio-Economic Indicators

( Ha Bac Province )

of Gia Luong District

No Indicator Ban v ©189] 1995 . 2000

1 Population and Labour Force:

1 | Population Derson 192.486 205,700 223.000

2 | Growth Rate of Population % 2,0 1,7 1,7

3 | Number of Doctorsand Nursls person 107 110 120

4 | Number of pupils N 36,634 30,460 35,250

5 | Number of Hospital bede bed 305 380 450

IL. | Apgricultural Production: '

1 | Gross Production 106 dong 54,000 68,500 77,000
Area of sown land ha 24,862 24,960 25,000
Gross Production in ton 54.831 83,146 91.446

. paddy equivalence
4 | Gross Production of Agr. per. cajni‘o:- kgipers 285 toranghi 1991} 404 408
5 Gmss. Production of Majior crops
« Rice ion 47,220 70,980 77,280
- Maize - ' 2,915 6,000 7,300
. Ratata . 9,563 12,000 13,000
- Potato 3,650 6,495 6,949
& | Breeding . )
- Pig (Thousand heads} head 30,637 50,000 52,000.
- Bufaloes (Thousand heads) head 9,487 5,500 5,800
- Cattle (Thousand heads) head 7,162 " 8,500 9,000
. pork - ton 3,048 3,100 3,200
- Asow head : 5,600 6,000 ‘
- Boar heac_l 100 100
- Commercial average weight of Pig kg/head - 66 70
- Heas 10%ead . 900 1,100
- Ducks 10°head 150 165
- Production of Fishes ton 669 800
T | Food trees
- Chilli ton 180 200
- Garlic ton .. 1,760 - - 1,750
- Some kinds of bean " . 180 280
- Soy.bean ton ' 420 600
. Sesame ten 12 12
- Sugar cane 525 525
i Local Industry
1 " . Industrial GDP 1000 d . 2,400,000 3,380,000 3,600,000
2 - Investment " 1,733,000 ' 5_100,000 6,500,000
L The price of 4th
158 Commercial service: ) A quarter 1994
1 - Value of export 100 USD 2,403 2,470 :
13,005
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Table 12.4-24

Industrial and Handcraft Enterprises in Gia Luong

Distriet ( Ha Bac Province )
No Name of Enterprise Loacation Pdoducibility
Section I
a. North western Area
1 Woolen Carpet cooperative Lang Ngam 3000 ra2fyear
2 Dongeuu woolen Carpet coaperative Dong Cuu 2000 m2/year
3 Ricamill - 8 communes 3 ton/day
4 § brick kilns 8 communes {1,200,000 brick pieces fyear and
500.000 piace of Tilefyear of each)
] 8 farming tool repair coop. 8 communes
6 Worm silk cooperative Song Giang
b. Central Area
1 Agre - Mechanical Enf.erprlse Phd Lang Mechanical Repalr-
2 Brewery : - 60.000 Jiyear
3 Limestone, Brick and Tile Enterprise Dong Binh, X lai 2,800,000 brick pieces /year + 1,400,000
: pleces of Tile fyear
4 Hai Phong Mechanical workshop Thue, Pha Lang Repairing tractors
& Hop Thanh - Dai Bai cooperative Dal bai Bronze-Aluminum casting 300T/year
§ Deng Binh Mechanical cooperative Deng Binh Mechanical Repair
1 Binh Minh Mosquito Netweaving cooperative Binh Dinh 10,000 m/year
5 Mechanical cooperative Thue Bronze-Aluminum Casting 20 ton/year
g Mechanical cooperative Quang Phu Bronze-Aluminum Casting 50 ton/year
10 7 Rice Mills 7 communes 3 ton/day for each
11 . Food f’rocessing Enterprice ' _
12 2 Brick Enterprice 2 communes 1,200,000 brick pleces:
Section II 500,000 Tille pieces/year for each
1 Mechanical cooperative Trang Kenh ‘Mechanlcal Repair
2 " Mechanical cooperative _ Lam Theo Mechanical Repair
.3 Mosqul_w'Net.weavln'g cooperative Cao duc 15,000 m/year -
4 12 Rice Mill 12 communes 3 ton/day for each
5 10 Brick Enterprice 10 communes 1,286,000 brick plecefyear + 60,000
Tille piecelyear for each
6 Cao duc 12.500m°Hyeer o Metze aroca capetlyesr

Jute and Malze arcca carpel cooperative

3250macf e carpat
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Table 12.4-29_ Forest covered dis_tribution in the Red River Delta

‘Provinces Natural Forest Of which Covered
Area covered Ratio
(ha) - Area Natural Planting (%)
(ha) (ha) (ha)

Red River Delta as the 1,251,662 42,765 22,718 20,047 34 .
whole ' '
- Hanoi 92,056 1,990 - 1,990 2.1
- Haiphong 150,350 8,623 7,123 1,500 5.7
- Haihung 255,139 5,006 2,390 - 2,616 2.0
- Thaibinh | 150877 | 2,174 - 2174 14
- Namha ' 249,199 3,450 . 3,450 1.3
- Ninhbinh 138,755 11,696 11,275 421 8.4
-Hatay | 215,286 9,826 1,930 | 7,896 4.6

Table 12.4-30 ~ Areas of Natural Forestry, uncovered lands and bare hills
in the Red River Delta

L

Unit: hectara

Pravinces _ Natural forestry Uncovered Lands Total
and bare hills
Red river delta as the whoie onns 80,936 113,654
Ha Noi . 2,074 2,074
Hai Phong : , 7,123 14,828 21,951
Hai Hung 2,380 9,348 1 11,738
Thai Binh - : 12,042 12,042
Nam Ha : . 21,756 - 21,756
Ninh Bish | C 11,275 23,226 34501
| Ha Tay - 1,830 . 71,862 9,582 -
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Table 12.4-31 Some Socio-econmic Data of Ninh Binh
and Nam Ha Provinces

Items _ Ninh Binh Nam Ha

: province provingce

. Area (ko' ) 1,386.38 2,418.6
. Population (x 1,000 pers.) 802.5 2,484

. Gross production of the
industry { million dongs 85,071 . 271,421
at the price of 1889 )

. Gross production of the
agriculturer(million dongs 153,815 530,521
at the price of 1989 )

. Production of some
typical products -

a) Rice {(x1,000 tons) | 189.4 721.3
b) Pig (x1.000 heads) 160.7 535. 7

. Agrigﬁlture land {(x1,000 ha)

a) Total 4.1 157.9
b) Cultivated land 55.1 143.2

Source: "Economy and Finance of Vietnam, 1386 - 1992 "
by General Statistical O0ffice, Hanoi, 1994
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Table 12.4-32

Ha Nam Ninh Province

Population by ethnic group and sex

Number of persons

Ethnic group Total Male Female Sex ratio
' {Percentage)
Total 3.156.931 1.485.156 1.661.775 89,97
61 1 Kinh (Viet) 3.142.473 1.488.088 1.664.385 89,85
02 § Tay 398 200 198 101,01
03 | Thai a3 57 36 158,33
04 | Hoa (Han} 418 232 186 124,73
05 | Khome n 5 6 83,33
06 | Muong 12.844 6.248 6.586 94,72
07 | Nung 133 74 59 12542
08 | H'mong {Meol 30 13 17 76,47
09 | Dao 22 g 13 69,23
10 | Giarai 2 ] 1 100,00
11 | Ede 13 7 6 - 116,67
13 | Xodang 2 1 1 106,00
14 | Sanchay 12 5 7 71,43
(Cao Lan-San Chi)
15 | Co Ho 1 1 .
17 { SanDiu 5 1 4 25,00
19 | Mnong 4 2. 2 100,00
20 | Ragiai 4 1 3 33,33
23 | The 21 7 14 50,00
24 | Giay 4 2 2. 100,00
30 | Taod 3 3 E
34 | Hanhi 4 3 1 300,00
36 | Lao 1 . ] 0,00
37 | Lachi 1 i . -
49 | Others 6 3 3 100,00
56 | Foreigners 3 1 2 50,00
Not Stated 423 191 232 82,33
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Table 12.4-33

identified Spined Animals

Class

Order Family Species
Mammal I 25 64
Aves 16 45 137
Reptile 3 12 36
Amphibian 1 5 17
Fish i 1 1
Total 22 85 255
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Figure 12.4. -2(a)

A View of Pha Lai Thermal Pouwer Station

Figure 12.4 -2(b)

A View of Ash Dispesal Site
of Pha lai T.P. Station
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Bird cyes view of discharge water (Phao Tan - An Bai) canal

1. Phao Tan canal

2. An Bai canal

Figure 12.4. -3 A'Bird'sfeye View of Discharge Water Canals

1. Phao Tan canal
2. An Bai canal
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Figure 12.4.-% A View of Coal Unloading Port and Coal Strage Site

View of Coal Unloadiag river port and Coal Storage
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Figure 12.4 -5 A View of the Site of Pha Lai T.P. Extention

View of Floor for Extension
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Figure 12.4 -7 ~ The Sampliﬁg Locations of Surface Water
| . and HWell Water around Pha Lai T.P. Site
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(a)

Picture 1. Aerodynamic shadow formed while

the southern wind flows though Canh Dieu Mountain

(Vertical section) - Model

(b)

Figure 12.4-11

Picture 3. Aerodynamic shadow formed while

the S-E wind flows though Canh Dieu Mountain

(Vertical section) - Model

Model Test on Wind Flow through Canh Dieu
Mountain and Ninh Binh T.P. Plant
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12.5 Comments for Enhancement of Environmental Protection in Future

The survey has reviewed and studied the present situation of environmental protection activities being
implemented in the country from various aspects, including such items as below.

Environmental policy, laws and institutional framework

Environmental regulations of local governments

Roles of central and local governments

Present situation of nature and socio-economic environments of the country _

Review of environmental considerations having been applied to hydropower and thermal power
projects

‘Details of the review results are described in the previous sections. In summary, some impressive points
of the results are itemized as below.

e National Environmental Protection Law (the Law) was issued and became effective in January
1994. MOSTE was established in Scptember 1993, and NEA was formed within the Ministry to
be responsible for the environmental protection activities of the whole country.

The Law has clarified the national environmental policy and philosophy, and basic regulatory
requirements for environmental protections. '

¢  Temporary guideling for EIA of techno-economic projects was prepared, in which detailed ELIA
requirements are provided. The decree regarding protected forest plants and animals was issued, in
which the tare and precious plants and animals are listed, and specific forest areas have been
identified for protection. ' : :

o Provisional environmental criteria was issued and defined -permissible environmental limits of
various effluents discharged from industrial and other activities.

e Most of local authorities have already established Environmental Committees to carry out
environmental protection activities on the level of local areas. Especially. Hanoi and Ho Chi Minh
citics  and some provinces have issued their own environmental regulations. Hanoi and Ho Chi
Minh cities have already started environmental monitorings and licensing activity for new project
establishments. ' ' '

e ‘Through a couple of brief environmental case studics made on Da River and Dong Nai River
basins, and also on coal-fired thermal power plants, it is impressed that the organizations in charge
are all capable to carry out such studies, and various data are existing. This will mean that E1As

" can be implemented by pertinent . domestic organizations under some guidance from outside
_consultants. ' :

On the other hand, there were also some findings which would need some improvements or development,
s that more effective cnvironmental protection activities can be implemented and achicved. The
following sections identified the findings and provided some recommendations for considerations by
pertinent organizations of the country. ' - : : '

It is believed that the bases of environmental protection plan of the country have already been
established. With these bases, making some more improvements, ‘obtaining more experiences and also
having financial support from certain sources should be able to lead to meaningful implementation of

the national environmental protection plan.
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12.5.1 Environmental Policy and Regulations

M

@)

3

Environmental regulations

It is known that the temporary guideline for EIA of techno-economic projects became formal
and effective in October 1994, As every one knows, there are now many on-going
development project plans in the country. To have timely environmental considerations taken
by the plans, it is essential that the EIA guideline will be comphed with by the project
planners and/or investors.

It is also recommended that environmental regulations and EIA requirements of local
authorities will be established as soon as possible, if not yet been issued. Regulations of local
authorities can be more specific and detailed to fit their specific local conditions.

Review and licensing procedures of an EIA

The EIA guideline defined the projects which are subject o review by MOSTE, However,
the review and licensing processes have not been clarified. Also that the organization of
having the authority of approval or denial of an EIA has not been clearly expressed.
Moreover, it seems not clear that how a project plan be treated if its EIA report deemed not
satisfactory from viewpoint of environmental considerations. The involvement of the public in
the process of review of an EIA report should also be considered.

Through discussions with concerned MOSTE personnel, it was advised that the licensing
process has not yet been clearly established at this  moment. However the process should be
identical to both of domestic and foreign funded projects.

For reference, the licensing procedure of an EIA in Japén is shown by Figure 12.5-1. |
Enhancement of environmental monitoring activity

Generally speaking, iocal governments should be responsible for envxromnental monitoring to
check out environmental quality of their local areas. This will mean that local governments
will have authority to regulate any techno-economic project activity within their regions to
comply with the environmental requirements. In order to comply with  “such local
government requirements, each techno-economic establishment shall also carry out
environmental monitoring by itself to assure that * its activities will not viclate the regulations.

From the above point of view, establishment of environmental monitoring progMS by both

_ local governments and industrial operators/owners is essential for environmental protections.

It was found that only a few local governments, such as Hanoi and Ho Chi Minh cities, have
such program and started their necessary monitoring activities. To establish analysis
laboratories or make use of such facility operated by specific orgamzatlons or universities
will be needed for the activities. It appears that foreign financial support and technical

' assistance would be required to enhance enviro_mnental monitori_ng activities.

It should be noted that environmental morutonng program is an- xmponant element of

establishing such industrial famhtles as those llsted by the EIA guldelme whlch w:ll necd
full-scale ElAs,
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12.5.2 Environmental iImpact Assessment

In order to understand the situation of implementing EIAs in the country, every effort was made to
collect a certain EIA report currently prepared for recent development project(s), such as those for Yaly
hydropower project or Hoa Binh hydropower plant. However, it is regretted that there were no complete
EIA report(s), especially in English version, available for review. A few informations were obtained
through mesting discussions. A couple of case studies performed also provided some aspects of
implementing an EIA. With these in mind, this section will describe only what are deemed appropriate
and what informations would be recommendable to Viet Nam side.

(1)

@)

Defining detailed scope of work of an EIA

It was our impression that defining a detailed scope of work of an EIA of a certain project
may be a key issue for project owners or planners. Financial allocation for carrying out an

" EIA may also be related. Basically, it is first required to comply with the Viet Nam's EIA

guidetines and then to incorporate the requirements set force by foreign or international
project funding organizations. To reflect the latter requirements, it is essential to collect those
information or consult with pertinent organization or consultants before setting up a scope of
work. It is regretted that not every ODA funding country or intemational funding organization
has prepared clear and detailed guidelines for the purpose of borrower's use. If this would be

the case, to make use of consulting organizations should be able to resolve such problem. In

the following separate items, some information on Japanese and World Bank guidelines are

described briefly for reference.

_ Environmenta] assessment guidelines of Japan

There are two ODA funding organizations in Japan. One is the Japan International
Cooperation. Agency (JICA) and the other is The Overseas  Economic Cooperation Fund,
Japan (OECF). JICA has issued a series of EIA guidelines to cover each area of development
project, such as those in terms of harbor, airpost, highway, railway, river work, waste
treatment, sewerage, groundwater development, water supply, regional development, tourism,
transportation, urban transportation, agriculture, forestry and dam construction projects,

respectively. It is regretted that English versions of them are not yet available now. On the

other hand, OECF prepared an overall guideline to cover key points of concerns for each area

~ of development. It is noted that JICA guidelines are prepared mainly for the purpose of being
“used by the experts of the ODA project teams, while that of OECF is prepared for
considerations by the borrowers.

(a) - Environmental assessment guidelines of JICA

Within a project cycle, JICA is usualiy involved in the first half of the cycle, that is from

Preliminary Study (P/S) stage to the Feasibility Study (F/S} stage. The latter stage can be
. separated again into Master Plan (M/P) stage and the F/Sy stage. At the P/S stage, JICA

requires to implement "Preliminary Environmental Study" to make screening and judgment of
whether Environmental Impact Study (ie. Environmental Impact Assessment) would be

_rgquired_ or not. And if it is judged. that EIA will be needed, then it is required to make
“decision on * main aspects of the EIA study. At the M/Sstage, it is required to implement an

"Initial Environmental Examination (IEE)" to identify various environmental factors to be
examined and also the possible main negative impacts together with their causes. In this stage
of study, mitigation measures must be studied to see whether those possible negative impacts
could be avoided or mitigated. ' : ' '
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If it is judged by the study results of an IEE that possible negative impacts can be avoided or
mitigated by incorporating mitigation measures, then a full-scale EIA study will be
implemented at the stage of the F/S. If it is judged at the stage of P/S that a full-scale EIA
will not be nccessary, then an IEE which is equivalent to a so called "partial EIA" will be
sufﬁcncnt at the stagc of F/S.

. Table 12.5-1 shows the checklist to be used for scooping during P/S stage, and Table 12.5-2

shows the study items to be covered by a full scale EIA during F/S. These tables are used for
the case of dam construction projects. The contents of the checklist and EIA study items will
be different for other cases.

(b} Environmental assessment guidelines of the OECF

In 1989, OECF issued its first version of "OECF Environmental Guidelines”. In its first
chapter, it is mentioned that these guidelines cover those environmental items which should be
considered by the Borrowers at the stages of project planning and preparation, that is, before
making a loan request. OECF will review the Borrower's environmental findings and the
environmental protection measures taken by the Borrower. In the second chapter of the
guidelines, the checklists are provided for sixteen sectors selected. Attached Table 12.5-3 and
Table 12.54 are the checklists to be used for hydropower and ‘thermal- power projects,

Iespectively.

Envirohmental guidelines of the World Bank

The World Bank issued an Operational Directive on Environmental Assessment (0D 4.00,
Annex A) in October 1989, which mandates an environmental assessment for all projects that
may have significant impact on the environment. The Directive requires the Bank staff to
screen and categorize all its prospective loans (Category A to D) for potential adverse
environmental impacts at the time of project identification. In October 1991, OD 4.00 Annex
A was replaged by OD 4.01. The key points of the OD 4.01 are as below.

o Introduced a new system for classifying projccts according to the nature and extent of

their environmental impact. OD 4.00 Annex A categorized projects/components into
four categones i.e. Category A to D, while OD 4.01 simplified them into three
categories, i.e. Category A through C. The original Category D, which will not require.
environmental assessment, was deleted and combined with Category B and C. Table

12.5-5 shows the projects and components of each category defined.( The table is-

excerpted from the Bank's "Environmental Assessment Sourcebook UPDATE“ dated
April 1993, ) In surmmary:

Category A: A full EA is required.

Category B: Although a full EA is not required, some enwromnental analysxs is
_ required. .
Category C; No EA or other ermronmental analyms is requlred

»  Provided more spec:lﬁc instructions to Bank staff on publlc consultation and disclosure

of information.

. Recommended that the "Envnronmental Assessment Sourcebook“ be used for _guidance -

throughout the environmental assessment process.
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