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Table 12.4-1 The Average Contents of Coal Supplied to Pha Lai Thermal

Power Plant in 1989

" Conslituent w A S 0 C H N Q

kcal/kg

Conlent (%} | 7.038 | 31.9 | 0739 | 2.545 {s6.972] 2229 | 0.04 | 5013

The arerage contents of coal supplied to Phalai in 1990

Contents | W% [ A% | 5% | N% | 0% | C% | H% | Q

Month Keal/kg

5918 128,624 | 0.805 | 0.04 | 2.798 |58.422| 2:538 | 5284.5
6,16 25379 0.848 | 0.04 | 2.641 |61.682| 2525 | 5567
6.6 {27.084] 0.814 | 0.04 | 2.84 59.55 | 2519 |5185.25
10.63 | 2411 | 08 | 0.04 | 2086 | 60.62 | 2.311 | 5186
879 | 27.11 | 1.041 | 0.04 | 2656 | 57.86 | 2450 | 4994
7.76 | 29.32 | 0.981 | 0.026 1.?3_ 56,58 | 2.186 | 4808
6.238 | 2921 | 1.031 | 0.024 | 2.274 56.515 [ 2.313 | 4763
19.372 | 31.04 | 0.996 | 0,024 '2.051_ 55,33 | 2,186 | 4582

e I o I
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Table 12.4-2

Operating Result of Pha Lai Thermal Power Plant

Coal

Electrigity Fo Low
Yeur | ' consumplion constumplion heal value
MWh - Ton Ton Keallkg
1986 1,895,700 1,249,620 12,429 4,896
1987 2,275,700 1,447,532 20,121 4,895
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 £,119
1992 616,128 396,010 7,315 5,054
1993 396,928 ' 3,687 5,257

249,877
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Table 12.4-3

Main design Parameters of Pha lai Extension Project

( 2 x 300 Mw )
Na. Indicators  Unit Value
1 Installed capacity MW 600
2 Capability MW 1200
3| Number and Capacity of unit MW 2x300
4 - | Electric generation GWh 3,600
-5 | Eleclsic sel{use (5%) . GWh 0,180
8 For sale yeneration GWh 3,420
-7 - | Nominal coal consumption glkWh 362,23
8 | Rate of net oulpul glkWh. 502,22
9 | Natural coal consumption Rate of net output Tlyear 17172,2x10*
10 | Natural Coal consumption % 92
11 | Boiler's efficiency {Gross) % 42,95
12 { Turbine's efficiency -~ % 98,5
13 - { Transmission's efficiency % 38,92
14 | Plant's efficiency {Gross) ' 50,09
Uccupied Area:
- Boiler and Turbine house ha 52
- Coal yard, coal unleading Port, conveyer ha 8,7
- Ash disposal ' - ha 40
15 | Inlel water canal {up grading and widening m 70
16 | New Discharge water canal m. 3540
17 | Cooling water flow ' m3fs 42,33
18 | Water flow for Residents and Fire pump m3fh 40
19 | toner Road . m 1600
20 | Conslruction and Installation time month - b4
21 | Weight of installed equipment T 45.000
22" | Volume of concretes m3 - 60.000
23 | Substation for construction and Installation MVA 6,30
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Table 124-8  Forest Lands Distributed in the Vieinity of
Pha Lai T.P. Station

Unit:ha
Kinds of land and lorest Quang Ninh Hai Hung 11a Bac province
province province
Total’ 386,820 11,738 149,187
I. Natural forest 133,317 © 2,390 50,811
1. Productive-Commercial 110,076 1,257 41,585
forest '
a. Forest with special products
b. Breeder forest
¢. ‘Timber exploitable and 110,076 1,257 41,585
other products
+ Brouad Jeaved timber forest 02,183 1,257 40,920
+ Rich forest . 1,254
+ Medium lorest 24,122 8 27
+ Poor lorest 22,818 194 4212
+ Recoved {orest 43,989 1,055 15,309
- Acerose leared wood forest 21,372
- Mangrove and aluminous
forest
- Bamboo forest 16,050 93
| - Mixed forest _ 1,843 572
+ Wood and bamboo forest 1,843 572
|+ Broad leaved and acerose '
torest - '
2. Profective forest 17,741 1133 9,226
a. Waler shed conservation 15,262 1133 9,226
lorest . : . '
b. Wavy blockide forest 2,479
¢. Windy blockade forest : :
3. Speciut used forest 5,500 -
i, Uncovered lund and bare 253,503 9348 98,376
hills o
Lixploitible land - 208,839 8716 08,376
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Table 12492  Tphe contents of Chemical Elements in Discharge Water
and Vegetables

( The second stage )

Unit: mg/l
Type of sample : Cu Pb 0 Cd As Hg
1 Discharge (PPm) waler_ 0,01 [eX4) 13 0,0_00 0,001 0,600 0,002
2 Alfter waler hyacinth growing o0, 0,000 0,049 0,000 0,000 0,000
3 | Ater pistia growing 0,00 0,004 0,041 0,002 0.00 " 0,000
4 | After azolia growing 0,00 0,008 0,00 - 0,00 0,00 0,000
5 | Alter fish raising 0,00 0010 o000 | 000 0.00 0,000
6 Fish sample 0.510 0,00 3,29 . 0,64 0,00 0,000
7 Waler hyacinth sample ) 0,097 0,127 1,99 0,11 0,00 0,000
B | Pistia sample 0,357 - -0,113 5,50 0,105 0,00 - 0,000
g | Azolla sample - 0,163 . 0,155 0,966 0,112 © 0,00 0,000
The-content of chemical elements in vegetable
(  The second stage )
No.of | Types of sample Location Cu ~ Pb ' Mn cd As Hg
sample :
2 | Batata Thach Thuy 0,193 0.248 - 119 0,30 1,00
3 Bean 0,080 0,1‘40 1,81 0,21 0,00
4 | Tomale . ' 0,178 0,140 117 0,18 0,00
5 | Kohleabi ) 0,103 0,105 0,97 027 - 0,00
Average _ 0,141 0,158 1,29 0,24 0,25
_5 Bataba Binh. Giang 0,193 0,00 4,02 0,27 2,00
7 Ba’.al_)a o ' 023 _ 0,14 2,83 0,20 0,00
Average |- : ) ) 0,21 0,07 3,43 024 1,00
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Table 12.4-19  Population by ethnic group and sex

Quang Ninh Province ' Numiber of persons
sthnie group Tolal Male Female Sex ratio
(Pervenlage)
Tolal ' 812905 410267 402638 101.89
01. Kinh _ 726421 366638 359783 101.63
02. Tay _ 23130 115633 11597 99.45
03, Thai 41 27 : 14 192.86
04. Hoa : 3567 1757 1810 97.01
05. Kho Me : 24 .13 11| 11818
06. Muong 129 ‘ 71 - 58 122.41
07, Nung . 221 120 101 118.81
08. ['mong _ 8 _ 3 o 60.00
08, Duo 361717 - 18674 - 17504 106.68
10. Gia-ral 2 - 2 0.00 -
11. k-de 6 3| 3 100.00
134, Xo Dang 1 -1 1 0.00 .
14, Ban chay 9003 4581 4422 103.60
(Coo lan-San Chi) _
15. Co llo 1 R N .- .
17. San diu 14691 7602 7089 107.24
18 Hre I 2 R 4 125.00
24. Tho 31 19 18 105.566
25. Co 't 3 1 2 50.00
34. Ha Nhi L l - ' -
36, Loo - 1 : 1 0,00
46. I'u Peo 1 - 1 : - -
49, Olhers o 2 1 1 © 100.00
50, Foreigners 5 3 2 150.00
" Not Stated o424 214 : 210 . 101.90
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Table 12.4-20

Hai Hung Province

Population by ethnic group and sex

Number

of persons

IEthnie group Total - Male I’'emale 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 21 42 64.29
04. Hoa 1188 655 533 122.89
05. Kho Me 27 13 14 92.86
06. Muong’ 126 42 84 1 50.00
07. Nung 176 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 66.67
12, Bana 6 B 1 500.00
13. Xo Dang 1 - 1 0.00
14. San chay 60 33 217 122.22
(Cao fan - San Chi) _ : L
17, San diu 12656 676 589 | . 114.77
18, Ire 5 4 1 400,00
19. Muoong - 3 1 2 - 50.00
20. Ra-glai 4 - 4 - Dboo
22. Bru- Van Kieu 4 2 2 100.00
23. Tho 53 28 25 112.00
24, Giay 4 1 3 $ 3333
25. Co 'Tu - 1 - 1 - .0.00
30, ‘T'a O 4 o3 1 d00.00
31. Cho ro 2 1 1 100.00
‘34, [1a Nhi 1 - 1 0.00
36. Lao 1 1 0.00
49. Others 2 - 2 - 000
Not Stated 509 216 293 - 13.72
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Table 12.4-21

Population by ethnic group and sex

Ha Bac Province

Number of persons

Sthnic group Total Male Female Sex ratio
{Percentage)

Total 2064439 985009 1079430 91.256
01. Kinh -1931166 918291 1012875. 90.66
02. ‘Tay 26268 13119 13149 99.717
03. Thai 67 40 217 148.15
04. THoa 14049 7254 6795 106.75
05. Kho Me 31 18 13 138.46
06. Muong 196 99 97 102.06
07. Nung 51630 25649 25881 99.10
08. H'mong 53 25 28 89.29
04. Dao 5333 2769 2564 108.00
10. Giia-rai 3 - 3 0.00
11, E-de 17 9 8 112.50
12. Bana 2 1 1 100.00
18. Xo Dung b - 5 0.00
14. San chay 18047 8937 9110 98.10
(Cao Jan-San Chi} _
156, Co Tlo 1 - 1 0.00
16, Cham : i - 7 0.00
17. San diu “ 17060 B522 8538 99.81
18. Hre 1 1 - -
19. Moong 6 4 2 200.00
20, Ra-glai 2 - 2 0.00
22, Bru- Van Kieu 1 1 - .
23. Tho ' 6 3 3 100.00
24, Giay 1 - 1 -~ 0.00
28, I{ho mu 1 1 - -
30. Ta Oi 6 4 2 200.00
-48.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. Foreigners 9. 5 4 125.00
- Not Stated 530 231 289 77.26
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Table 12.4-22 The aim of Economije Development of Chi Linh District

Agriculture
No. Indi¢ator 1987-1990 1991-1995
Arcit (ha) | Production " | Arca (ha) PProduction
(lon) {lon)
I {Land
11 Agricultural land C
- Riee cultivation R.600) 30,040 8.620 30,183
- Industrial plant 2.400 1,440 2.550 1.600
- FoodstulT crops 1500 1600
2 - | Agricullural capable :
tand
3 | Forestry land
Other
11 | Gross production of 35323 42,235
paddy
FEquivalence o
- Paddy 30,040 35.583
- Subsidiary crop 5283 6652

Breeding develops in state-run-farm, cooperative and houschold farms.

Unit: head

No. Indicators 1987-1990. 199141905
I Buffalo 1,000 12000
2 Ox and Cow 1L.050 16.050
3 | Pig 45.000 51.000
4 | Foultry 350,000 450,000
Industry, Minor handicraft-forestry
No. Indicators Unit 1990 1995
T | Gross production H0'Dong | 120,000 i S6.00
11| Main products . S
I | Brick 10" pieces | 30.000 45.000
2| Slag brick [P pieces | 15.000 3no0n
3| Enamelied tihe B 1.000 - 1,500
4 | Burnttile 1.500 2200 ¢
5 |-Cement sile ! 400 e 1k
- 6 | Macadam m3l 0000 AT
7 1 Yellow sand v en00n 12000
R | Poreclain o 2,000 2,500
8 | Mook of Plough: 0 IS LI
10 | Sedpemal " I8.000 20,000
‘11 | Bucket " 20 AN
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Table 12.4-23

( Ha Bac Province )

Some Socio-Economic Indicators of Gia Luong District

Ne Indicawor Bon v 1991 1996 2000
1 Population and Labour Foree:
1 | Population person 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 " 36,534 30,400 38,250
5 | Number of Hospital beds bed 306 350 480
iL Agricultural Production:
1 | Gross Prodaction . 106 dong 54,000 68,500 77000
Area of sown land ha 24,852 24,960 25,000
3 | Gross Production in ton 54.831 83,146 931.446
paddy equivalence .
4 | Gross Production of Agr. per. capii kgipers 285 (cranght 1931} 404 408
5 | Gross Production of Majior Crops
- Rice ion 47.220 70,980 17,280
- Maize " 2915 6,000 7.500
- Bawata " 9,683 12,000 13,009
- Potato . 3,670 6,495 6,949
6 | Breeding
- Pig {Thousand heads) head 30,637 50,000 52,000
- Bufaloes (Thousand heads) head 5,487 5,500 5,800
- Cattle (Thousand heads) head 7,162 - 8,500 9,000
.pork ton 3,048 3,100 3,200
- Asow head 5,500 6,000 ‘
. - Boar _ head 100 100
- Commarcial average weight of Pig kg/head 66 0
‘Hess 10%head 900 1,100
- Ducks 10%head 150 165
. Production of Fishes Coton 660 800
7 | Food trees
S Chilli ton 180 200
- Garlie ton 1,750 1,750
- Some kinds of bean - 180 280
- Soy.bean ton 420 600
. Sesame ton 12 12
. Sugar cane 526 525
1I. Local Industry
1 - Industrial GﬁP 1000 & 2,400,000 3,380,000 3,600,000
2 . Investment " 1,733,000 5100,000 6,500,000
) The'prica of 4th
1M1, Commercial service: o . quarter 1994
1 - Value of export 1000 USD 2,403 2,470
i 3,008
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Table 12.4.24

Industrial and Handeraft Enterprises in Gia Luong

Distriet ( Ha Bac Province )
No Narme of Enterprise Loacation Pdodﬁcihiiity
Section I
a. North western Area
1 Woolen Carpet cooperative Lang Ngam - 3000 m2/year
.2 Dongeuu woolen Carpet cooperative Pong Cuu 2000 m2fvear
3 Rice mill 8 communes 3 ton/day
4 8§ brick kilns 8 communes (1;200,000 brick pieces jyear and
. 500.000 piece of Tilefyear of each) -
5 8 farming tool repalr coop. - 8 cominunes '
6 Worm silk cooperative Seng Giang
b. Central Area
1 Agro - Mechanical Enterprise Pha Lang Mechanical Repair-
Brewery " 60,000 liyear
3 Limestone, Brick and Tile Enterprise Pong Binh, X lai 2,800,000 brick pieces jyear + 1,400,000
' ) pieces of Tile fyear
4 Hai Phong Mechanical werkshop Thue, Pha Lang Repairing tractors
5 Hop Thanh - Dai Bai consperative Dai bai Bronze-Aluminum casting 300T13’ear
6 Dong Binh Mechanical cooperative Dong Binh Mechanical Repair
7 Binh Minh Mosquito Netwesving cooperative Binh Dinh 10,000 m/year .
§ Mechanical cooperative Thue Bronze-Aluminum Casting 20 t;:n.r'year
9 Mechanieal cooperative Quang Phu ‘Bronze-Aluminum Casting 50 ton/year
10 7 Riee Mills - T communes -3 ton/day for each
11 Food Processing Enterprice o '
12 2 Brick Enterprice 2 communes 1,200,000 brick pieces:
Section I 500,000 Tille pieces/year for each
1 Mechanical cooperative Traﬁg Kenh Mechanical Repair
2 Mechanical cooperative Lam Thao Mechanical Repair
3 Mosquito Net\vea\‘ing ecoperative Cao duc 15,000 ﬂywr. -
4 12 Rice Mil} ' 12 communes 3 ton/day for each
5 10 Brick Enler.pr.ice 10 communes 1,286,000 brick piecefyear + 60,000
' Tille piecefyear for each
6 | Jule and Maize arcca carpet cooperative - Cao duc

12.500myeer & Motz arcca capalfyesr
3250m20f jute carpet
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Table 12.4-20  Forest covered distribution 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 3.4
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 150,877 2,174 - 2,174 1.4
- 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 ' o
_Unit: hectare
Provinces Natural forestry Uncovered Lands Total
and bare hills :
Red river delta as the whole 22,718 90,936 113,654
Ha Noi - : . 2,074 2,074
Hai Phong 7123 14,828 21,951
Hai Hung 2,390 9,348 11,738
Thai Binh B 12,042 12,042
Nam Ha . 21,756 21,756
Ninh Binh 11,275 23,226 34,501
Ha Tay 1,930 1,662 8,592
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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 province
. Area ( km? ) 1.386.8 - 2,418.86
. Population {x 1,000 pers.) 802.5 2,484
3. Gross production of the
industry { million dongs 85,571 271,421

"~ at the price of 1989 ) '

. Gross'p:oduction of the o _
agriculture (million dongs 159,815 530,521
at the price of 19389 )

. Production of some
typical products
-~ a) Rice (x1,000 toas) 189.4 721.3

b) Pig (x1,000 heads) 160,7 535, 7

. Agriculture land (x1,000 ha)

a) Total | 64.1 157.9
b) Cultivated land _ 5.1

143.2

Source: "Economy and Finance of Vietnam, 1986 - 1992 ",
by General Statistical Office. Hanoi, 1994
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Table 12.4-32

Population by ethnic group and sex

Ha Nam Ninh Province Number of persons
Ethnic group Total Male Female Sex ratic
(Percentage)
Total 3.156.931 1.485.156 1.661.775 89,97
01 | Kinh (Viet) 3.142.473 1.488.088 1.654.385 89,95
02 | Tay 398 200 188 101,31
03 | Thai 83 57 36 158,33
04 | Hoa (Han) 418 232 186 124,73
05 | Khome 11 5 B 83,33
06 | Muong 12.844 6.248 6.596 94,72
07 | Nung 133 74 59 125,42
08 | H'mong {(Meo) 30 13 17 76,47
08 | Dao 22 9 13 69,23
10 | Giarai 2 1 1 100,00
11 | Ede 13 7 B 118,67
13 { Xodang 2 1 1 100,00
14 | Sanchay 12 5 7 71,43
{Cao Lan-San Chi)
15 | CoHo 1 1 .
17 | SanDiu b 1 4 25,00
19 | Mnong 4 2 2 108,00
20 | Ragiai 4 1 3 33,33
23 | Tho 21 7 14 50,00
24 | Giay 4 2 2 100,00
30 | Taoi 3 3 .
34 | Hanhi . 4 3 i 300,00
36 | Lao 1 . 1 0,00
37 i Lachi 1 i . -
| 49 | Others 6 3 3 100,00
b0 | 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 1 25 . 64
Aves 16 45 137
Reptile 3 12 36
Amphibian f 5 17
Fish 1 1 |

Total 22 85 255
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Figure 12.4 -2(a) A View of Fha Lal Thermal Power Station

A View of ash Disposal Site
of Pha lai T.P, Station

Figure 12.4. -2(b)
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Bird cyes view of discharge water (Phao Tan - An Pai} canal

1. Phao Tan canal

2. An Bai canal

Figure 12.4 -3 A Bird's-eye View of Discharge Water Canals

1. Phao Tan canal
2. An Bai canal
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Figure 12.4 -4 4 View of Coal Unloading Port and Coal Strage Site

View of Coal Unloading river port and Coal Storage

Figure 12.4 -5 A View of the Site of Pha Lai T.P. Extention
View of Flooyr for Extension
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DISTRIBUTION MAR OF SAMPLE SITES

NOTES: M . [ocolons of surfgce waler sample.
G . localions of well waler somple.

8inh Grang wsh arsposal

Kinb thoy

Figure 12.4 -7 .The Samp_ling Locations'df Surface Water
' ' and Well Water around Pha Lai T.P. Site
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THE LAYOUT OF NINH BINH POWER PLANT

pyke

Lanh Dev
mounfom

coo/ wlooing poF

L.r'why

quarier

Figure 12.4.9  The Layout of Ninh Binh T.P. Station . =
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(a) Picture 1. Aerodynamic shadow formed while
the southern wind flows though Canh Dieu Mountain

(Vertical section) - Model

(b) Picture 3. Aerodynamic shadow formed while
the S-E wind flows though Canh Dieu Mountain

(Vertical section) - Model

Figure 12.4-11  Model Test on Wind Flow through Canh Dieu
Mountain and Ninh Binh T.P. Plant
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THE MAP OF AIR POLLUTION SAMPLING

NOTE: @D Pomnts o measurment,

o Figure 124-12 . The Lo_cat'i'on.}!ai)'of‘_ Air Pollution "_Samb.li'ng' Points B
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12.5-3 IO Table 12.5-4 2N FhARDEKNOBEFKIBEOBEITHVST
-1-‘77 'J A l\?"_"ﬁ;\‘j‘o

W‘ﬁﬁﬂﬁmﬁﬁTtxﬂyb%ﬁ
#HEEFIZI980FE 10 B EICHE Db S "0perational Directive on
Bnvironmental Assessment” (0D 4.00, Annex A) ZfERRL. BREBICE LWz
bbbl B4 ToTuv s PCRET XAV FEEBT B L IRDHT VS,
Fre. O 03%1-—?&1‘tiﬁ&?ﬁ%}‘%%#%ﬁiﬁﬁ?%@ﬂﬁ%ﬁ@ﬂ%}ﬁﬁﬁt > TP ST %
(ADBDET) TEEZMERS v TIRDHDTWVWES, 19914 10 A, Z@ 0D
© 4,00 Annex A) 4 10D 4.01) KHEE N, EAEESABCHRLL FLL
0 4OIOBARTEOMD :

o REE 4 DOIMETH - 1P H AT O 3 DDAR b
@ #FTY A: AFEOIAZETS b0
0 #5TY B: LFEMOBIAESELELBVA, HIHED
BlE7RAA Y FEETLHLD,
(@ #FFY C: BIAREET2AAY MHRETHLHD,
PLMIIRA Table 12.5-5 28R, |
o AR E DHBROEAMIOMEETICOWT, &0 BAERIERIRENI
| ff;"%‘fﬁj"-’e'z.;l v b@%ﬁﬁﬁ%’@\ #4580 "Environnental Assessment Source-
book® AT B kS RDTUV B

| - O#EHO “Bnvironmental Assessment Sourcebook” (BA Sourcebook) 3 19914F-
75\61992@&&5\0“(#555&‘5%?@ @ Sourcebook TR—>DTRV s b¥A7
VO, B AR IR U, £ ORERERINCRIT 5 C
CTRIA LSy AR BRI B & 5 B LTV B BT Pigure 12.5-2
u7u9;§$#47m®¢%ﬁbné&gﬁﬁ7tzxyb%ﬁ%%bruéo
tﬁﬁ-ﬁﬁﬁ@ﬁﬂﬁ%%ﬁ. BEE. D BA Sourcebobk@ﬁ]ﬁ%?bfbﬁﬂ?é;c‘:i)i‘ .
QELv, | | |
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@) EAICHY AR PHEELE
WA Table 12.5-6 AISEHORA & ADREORED OO S
SN EORIEERETH B, —F TEMRN S OAGERWEOMH % B
FNA 4 ORI B S AHFHEENJIEED o h TV 5,
PEHIREOIA . [EVME] & LCTFROL S B bOEHEKT 2 |
1) BRSO TRAT 5508
2) WDRSEORE I BIE
3) WEMIR k> TRET BITVE |
1) BIOWE. O, AWE DO ORET EEME (0 %)
TR Table 12.5-7 12 NIEWEE) ORXFAFNBEEDO2E—-BRERYT, R
T Tt — M AR AR T, |

¢ Table 12.5-8  Regulation on Sulfur Oxides Bmission (K Value)
«Table 12.5-9  Buission Standard for Nitrogen Oxides (abstract)

«Table 12.5-10 Examples of the Bmission Standard for Soot and Dust

T Table 12,58 TRY & S0, SORKEEAVTHBIEATU S, Kil
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KAEIZBTES. 0 5 1T. 6 TO1I8T v 7 it bxh T b, JhEKERS
EMEATWE,

(b HHEMEEE
1) B
B T ORVECHEE T 0 - L EFT B, RERMHIHHEOhON T
ROV 5 bOT. TROBSMOTEN 5

s EHEEEE ( Gravitationalldust cotlector )
o M AEEEEE ( Inertial dust collector )
o B /JEEESETE ( Centrifugal dust collector )
e peipdEEESEE  ( Scrubbing dust collector )
o RiE%EREEE  (Filtering dust collector )
o BEEEEE  ( Blectrosiatic precipitator, ESP ) -

K RETF T RENICBSPAH VSTV o FEHEREDRSPIIB AN T
AR TR T ORI80%. B AN TIRINN% ORRIKE HEn DIRET 5 &
EHTR B, EYEEESPOAM Y £ TOD R | RREFH RS EREROW
3O Bo Ay ¥ 7 0 VLT D/ ST 4 vy R
B b —RTH B0 WHEDHE, HTOKES, 74034y v aSE(0

 'Naxfyoﬁgééuéfmé%gﬁamgﬁMfayhx—ﬂ®m5%§

BB EREE LU, | |

2) HHEBEE _
HEERA AR (Flue gas desulfurization sys_tem,r_FGD) G;t?d:'}ﬁiﬁc‘:%it

DS B FNENIE IO T I XA BRI LT B E1 b
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a) BB 02
o LIRS ARG - OE%
(Lime/limestone gypsum process)
¢ T TARVILRTY — IRk
(Magnesium hydroxide desulfurization process)
o SWEVERREE 7 3 = v LRSI IR
(Basic aluminium sulfate desulfurization process)
'*ﬁmbeWAKWKWWE

(Sodium sulfite desulfurization process)

b)) AR o0& 2
o FEVE BN
(Activated carbon absorption process)
 RBAARIE

(Metal oxide absorption processy

C0E THIR FIRE -~ EREOEHESIR b . OAOKHREH
TREE AL T ORI SNC0 B, B, BT BRI A
ﬁﬁ%%ﬁu@kéh%iﬁmmotguTa:m:omm%mqutzm
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Table 12.5-1 Checklist for Preliminary Environmental Study
on Dam Construction Projects ( JICA )

( page 1/2 )
Environmenial Factor Evaluation] Basis
1 Change of population i the region {including
Population racial minority problems)
2 Resettlement (including racial minority prob-
lems}
3 Agricuitute and forestry
. 4 Fisheries
Industry
5 | Secondary industry (including mining,
mineral resources)
Social .
Envi- 6 | Teniary industry (including toarism, recrea-
ron- tion)
ment ; . . . . .
Communications 1 .chional disruption (including raglal minor-
ity problems)
8 | Impact on land transportation
Transportation
9 | Impact on water. transportation
Water arcas and their 101 Impact on water and fishing rights
_utilization :
11 | Water-bom diseases and their spread
Sanitation - : e .
12 | ‘Deterioration of sanitation during work
Landscape 13| Deterioration of landscape
Culwral assets, etc. 14 | Impact on cultural assets
Geological . T
phenomena 15 1. Induction of carthquakcs
16 | Slope coilapse
:aufral Litho- 17| Sedimentation in the backwater section
nvi- sphere ’I‘_opograpijy "
on- 18 | lmpaci on downstream waterways
ment o :
19 | Tmpact on coastal arcas
: -20 | Soil erosion
* Soil Condition R
21 | Seil contamination
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Table 12.5-1.

( continued )

Checklist for Preliminary Envirohmental Study
on Dam Construction Projects ( JICA )

A: Great impact
B: Moderate impact
C: Litde impact

( page 2/2 )
Environmentat Factor Evaluation Basis
22 .| Inter-basin diversion
Hy- ‘
dro- Waer phenomena 23 | Impact on the groundwater
sphere
241 Change of flow regime .
25 | Change in water temperature
Water condition 26 | Eutrophication
Natural 27 | Turbidity '
Eavi- : -
ron- Bottom condition 28 | Change in composition of bottom
ment
Flora 29 | Impact on flora
Bio- ' '
sphere | Fauna 30 | tmpact on fauna
Aquatic organisms | 31 | Impact on aquatic organisms
Ecosystem) 32. Disruption of ecosystemn
33 | Air poliution -
. : Air
At- 34 .| Changes in micro-climate
mos- :
phere o
Cffensive odors 35 | Offensive odors
Noise, vibration 36 | Noise and vibration
Note 1: Evaluation Codes

D: Unclear (Need for further study It may so happen that the impact becormes c!ea.r as’ the survey

" progresses.)

X: No impact and negligible impact

Note 2 When evaluating items, refer to the correspondmg sheet of the explanatory notes ‘
Note 3: Except in very large-scale dam projects, the induction of earthquakes is ¢xtremely rare,

Furthermore, this evaluation is difficult in a feasibility sludy, 50 Judgemenl should be rmade as’

camfully as possible.

12A-178




Table 12.5-2 Study Items of a Full-scale EIA on
' Dam Construction Projects ( JICA )

1. Outline of dam construction project

1.1 Project name

1.2 Location of the project .

1.3 Objective and necessity of the project
1.4 Reasons for the selected project site

2. Details of the project

2.1 Utilization plan’
2.2 Work plan and schedule

3. Environmental conditions of the region and project site area

3.1 Social environment

- Population
Customs and cultures
Industries
Transportation network
Land utilization
Water area and utilization
Public health and hygiene
Historieal and culture assets
Landscape
Specific regulations on the above items

——
OO -3 M=o —
e e e e g e et ot S e

—— .

3.2 Nature environment-

(1) Geosphere ( topography, geography, soil, sedimentation )

(2) Aquasphere ( flow regime, water quality, sediment condition )

(3) Atmosphere ( weather, air quality, offensive odrs, noise, vibration )
{1) Biology ( flora, fauna, aguatic organisms, ecology ) :

Y, Establishment of key environmental factors during costruction and opei‘ation

4.1 Establishment of key environmental factors during construction
4.2 Establishment of key environmental factors during operation

5. Predictions and evaluations of potential environmentat impacts

5.1 Process of predictions and evaluations, and environmental conservation goals
5.2 Predictions and evaluations during construction work

(1) Resettlement of residents
(2) Customs and culture
(3) Water and sediment qualities . .
(1) Biology ( flora, fauna, aguatic organisms, ecology )

' 5.2 Predictions and evaluations for the time of operation

" (1) Topography and soil -
{2) Flow regime, water -quality, sediment guality

- (3) Biology { flora, fauna, aquatic organisms, ecology )
{4) Landscape . . o : .

6. E‘.nvifomnentai conservation measures, environmental monitoring and control plans
7. Comparison of alternative proposals
- 8. Overall evaluation _

" Remarks: The contents of this table have been slightly rearranged
- from the original JICA table. L
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Table 12,5~

Classification of Projects/Components for

Environmental Assessments by the World Bank

BOX 1.1: CATEGORY A
‘PROJECTS/COMPONENTS

The projects or components ingliuded in this list are

likely to have adverse impacts that normally warrant
classificalion in Category A.

dams and reservoirs
forestry and production projects
industrial plants [large-scale]
irrigation, drainage, and flood control flarge- scale]
land clearance and leveling
mineral development [including oil and gas]
port and harbor development
rectamation and new land development
resettlement and new land developiment

. river basin development
thermal and hydropower development
mantifacture, transportation, and use of peshcudes
and other hazardous and/or toxic materials.

e B e & 8 8 8 s s o

Category A. In general, cerlain types of projects
cither have or are likely lo have “adverse impacts that
may be sensitive, irreversible, and diverse.” Category A
includes projecls which have one or more of the follow-
ing attributes that make the potential impacts “signifi-
canl”: direct pollutant discharges that are large enough
to cause degradation of air, water or soil; large-scale
physical disturbance of the site and /or surroundings;
extraction, consumption, or conversion of substantial
amounts of forest and other natural resources; measur-
able medification of hydrologic cycle; hazardous materi-
als in mare than incidentad quantities; and involuntary
displacement of people and olher significant ‘;ocml dis-
turbances,

"BOX 1.2: CATEGORY B
PRO]ECTSICOMI’ONENTS

: T]m fullowmg pro;ecls and components may have
envﬁonmental impacls for which moré limited’
analyms is appropnate

-"agro—mdusirges .

"electrical transmission -

aquaculture and maricultur -

‘irrigation and drmnage [small scale]
“renewable energy

rural electrificatior

tourism

rural water supply and sanitatios

‘watershed projects [management or rehabilite
“tion] '
’ rehab:hhuon, mamlenance, and upgrading

" projécts [sniall-scale]’

‘@ @' e e 8 .8 4 &

Cnlegory B projects often differ [vom A projects of
the same type only in scale. Large itrigation and drain-
age projects aré usually Category A; however, small-
scale projects of the same {ype may fall into Category B.
Similarly, a 50-meter hydroclectric dam is clearly large in

scale and will usually require Calegory A classificalion,
while low-head power dams are normally Category B.
Construction of a 50-kni expressway would also require
thorough environmental analysis (Category A) dueto .
scale, while rural road rehabilitation will tend to raisc
onily minor environmental issues (Category B).

Projects entailing rchabilitation, mainletsice or up-
grading rather than new constructionwill usually be in
Category I A project with any of these characleristics
may have impacts, but they are less likely to be “signifi-
cant” to the environment, However, cach case must be
judged on its own merits.

BOX 1.3: CATEGORYC
PROJECTS/COMPONENTS

“Thesé projects are likely to have negligible or
minimal environmental impacts. No environmental
_assessment or analysis is requiired,

education
family planning
health
nutrition
institution developme_nt
- technical assisfance . ‘
st human resource projects | .

e 8 w8 @

Category C projecis genuaily do it require an
environmental analysis because they have negligible or
minimal direct disturbance on the physical seiting.
However, not all Category C projects are entirely de-
void of environmental impacts. For example, ina-
health project, the design inay have to prov:de for dis-

: pﬁsal of medacal wasles.
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Table 12.5~7 Maximum Permissible Emission Standards for
Soot and Smoke ( an overall table, Japan )

Soot

- smoke

—— Sulfur oxide —

1 Value varies by
** : Value varies by

— "K value control”
K value is a specified value to be
apphcd to calculate the sulfur oxides volume
by knowing the stack height,
Applicable K values are set for respective -
arcas. K value: 3.0- 17.5 (16 rank)
— Fuel use regulation Area desxgnaiion-
: : Secasonal designation
Sulfur content in fuel
(0.5-1.2%)
— Tolal emission control ‘
Applied to specified factories in rcspecuve
regions. (24 regions)
- S001S Regulation value differs depending on lhe
(emission type and size of facility within the range of
dust) - 0.03 - 0.50 g/Nm3.. .
L— Noxious éubstances ~—r— Cadmium and its 1,0 mg/Nm? —
. ' © compounds
— Lead and its 10 - 30 mg/Nm?
compounds ' .
— Fluorine and its 1.0 -20 mg/Nm? [~
compounds
— Hydrogen chlorine 80 - 700 mg/Nm3
— Chloringe -+ 30 mg/Nm3 -
L Nitrogen oxides 5
— Gas firing . 60 150 ppm -1
boiler
— Liquid fuel 130 - 280 ppm
firing boi_ler | aa
— Solid fuel . = 200- SSO:ppm
firing boiler .

— Melal heaUng 100 - 200 ppm—
fumace : _ .

1
§
]
1
1
|
i

-~ Total emission control is set for
. designated areas : 3 areas,

the type of fac:lny - -
the size of facﬂuy and date of its msta!lauon
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Table 12.5-8 K-value Regulation on Sulfur Oxides Emission (Japan)

a) General standards

Area K value

1 | 6 areas: Central Tokyo, Yokohama-Kawasaki, Nagoya, 3.0
Yokkaichi, Osaka-Sakai, Kobe-Amagasaki

2 |21 arcas: Chiba, Fuji, Kyoto, Himeji, Mizushima, Kita-kyushu 35

and others
3 1 1 area: Sapporo . 40
4 | 4 areas; Hitachi, Kashima'an{f others 45
'S | 3 areas; Toyama-Takaoka, Kure, Tohyo 750
6 | 9 arcas: Annaka, Niigata, Okayama, Shimonoscki and others | 6.0
7 | 3 arcas: Toma_komai,Hachioji,KaSaoka 642
8 | 6 areas: Sendai, Fukui, Hiroshima and others ' 7.0
9 | 8 arcas: Asahikawa, Utsunomiya, Mihara, Tokushima 8.0
and others
10 | 8 arcas; Akita, Kanazawa, Otsu, Fukuoka, Nagasaki ' 876
and others - : _
11 6 arcas; -Takasaki, Urawa, Na:ita, Naha and others . 9.0
12 | 4 ﬁreasz Sh_izuoka, Sasebo and others 10.0
13- 118 arcas: Hakodate, Gifu, Takamatsu, Minamata and_'olhcrs 11.5
14 | 6 areas: Mishima, Kurume and others - 130
15 {20 arcas: - Aomori, Morioka, Yamagata, Nagano,K'agoshima “14.5
: and others '

16 | Others: _ ' . 17.5

b) Special standards

: Area: o K value
6 arcas: Central Tokyo, Osaka-Sakai, Y okohama-Kawasaki, L7
: Kobe-Amagasaki, Yokkaichi, Nagoya
8 areas: ‘Chiba, Fuji, Himeji, Mizushima, Kita-kyu_shu and others 1.75
14 arcas: Kashima, Toyama, Kyoto, Fukuyama, Ohmuta, Chita 2.34
' "~ andothers - : ‘ : o

Note: Special_standards are applied lo_neWiy constructed facilities only.
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Table 12.5~9 Emission Standard for Nitrogen Oxides (Japan)

Standard value (ppm)
“Fype of faeilil Stack gas volume Date of after Aug. | afier Dec. | afier June | afier Aug. | after Scp.
pe Y (Uni: 1,000 Nin'fy) instal-before Aug.| 19,1973 | 10,1995 | 18,1977 | 10,1979 | 10, 1983 | afier Apr.
aton|  9,1973 " |before Dee. before June] before Aug| before Scp.{ before Mar| 1, 1987
On (%) 91975 | 171977 | 9,1979 | §,1983 | 3 }987
Gas firing 500 2nd above . 60
100-500 | %0 -
40-100 | 100
10 - 40 5. 7L : -
5-10 150 .
less than 5 Trowm: Aug. 10, 1084 1158 _|
Solid material 700 1nd sbove ' 400 . 20|
fising SO0 700
Boil (including coal) 200 -500 ’ 4 420 300 250
oren . 40 -200 50 350
3- 40 330 : 350
fess than 5 Trom Aug. 10, 1984 :480. | 386 i
Liquid firing 500 and above | 130
00-500 | .
0% . Lo 190 S
10~ 40 ’ 230
510 . 250 .
less than 5 Ttom Aug 10, 1984 : 250
Sistering furnace : . 260 :
(exeluding pellet 100 and zbave - 15 220
backi . 13-100 . 0 .
cking fumace} . less than 10 - - 00
Calvination fumace ; 10 ) 00 : 200
Roasting fumece . 14 230 22¢
Blast fumace 15 120 100
Metal meliing fumace . 12 ) 200 180
Mctal heating fumace 100 and above . 160 i : 100
~100 : . .
10~ 40 1l 170 150 130
3-10 : . 150
tess than 5 : - - 200 180
Pedocum healing famace 40'and above 116 1 100 i
10-40 | 6 1 {150 130
5-10 . 180 i ‘ 150
. Yess than 5 : 200 j 180
Cement caleination furace| - 100 and above oo . P 2%
(sxcluding wet I;y)oi.s) less than 100 150
Blckmg fumace used for mlnufaciuntlg refrac- '
tories and fire bricks - 18 . 430 400
Melting fumace used for manufaciuning plate : S
glasses and glass fibers - 15 - 400 360
Drying furnace 16 250 230
Waste incinerator 40 and above : .
(conlinuous type) : l Iess than 40 12 kLY ‘—-ﬁ‘ paly
Niic acid preduction facility - Os - . H
Coke oven - 100 and above 200 ] ‘
(eacluding Ouo type) l less than 100 1 350 . 170

Notes : 1. Reference 1o unit, the symbo " means "and above/less than” : . g. a~bmeansa and abovcllc.ss than b.
2. NOx emission concentration shall be convered lhrough the following aquauon
21-On
c=gencs _
C :Niuvogen oxides emission concentrationi
On -: Oxygen concentration in fluc gas (se1 values in the above table)

Os : Aclual oxygen concentration in flue gas
Cs ; Acmal nitrogen oxides emission concentration
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EIA guideline
of the Ministry
concerned

Preparation of
EIA Report (by

a Preliminary
project owner)

Submit the Report to
the prefectural and

—

by Environment
Agency

Basic regquirements

Public

notice

Public he

Public opinions
and comments

explanatio

aring and
n neetings

local goveraments
concerned

Summarization of
and comments [ b

public opinions

Yy project owner )

Opinions and comments
of the local
government concerned

Opinicns and comments

of the prefectural
government concerned

'L Preparation of a Final EIA Report
( ,

by project owner )

Submit the Final EIA
Report to the prefect-

¥

ural and lecal govern-
ments concerned

Pubiic notice

‘Submit the Final EIA Report to
the licensing authority

- In case that national
government is acting as the
. avthority of the project

Comaents {rom

Environmental
AEency

{ if requested )

In case that prefectural/local
government is acting as the
‘authority -of ‘the project

Submit the Final

to the HLnLStry

EIA Report
concerned

Submit thc Final EIA rebort to
the prefectural/local govern-
ments concerned

Figure 12.5-1

B

‘Approval (or denial) of the project. by the concerned
authority with conditions of reflecting.’ necessary:
environmental consxdcratlons

Licensing Procedure of Implemeﬁting-an EIA in'Japan

( based on the Cabinet Decision of August 1984 )
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Flue gas source
Blower

Gas to gas heater
Pre-scrubber
Absorption tower
Recirculation tank
pH adjusting tank
Oxidation tower
Sedimenting tank

SLOCD%JG\U'I-:'UJN—‘

. Gypsum slurry

11. Centrifugal separater
12. Disposal tank

~ 13. Returned water

14. Limestone slurry

15. Limestone powder silo
16. Pump

17. Flue gas stack

18. Produced gypsum

19. Air

Figure 12.5-3 Schematic Flow Diagram of a Limestone-gypsum
Process for Flue Gas Desulfurization
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