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Table 11}-1-2 Land Use Plan of Phase 1 (Alternative Plan)

Area (ha) Ratio (%) 1Remarks
I R&D 11735 148
! R& Dinstitute 833 } 93.3
2 Software park 15.0
3 Park 5.7
4 Internal main road 116 width=26m, length=4,450m
5 Internal sub-main road 20 width=14m, length=1,400m
Il Center Area 16.3 21
1 Technical Institute 4.7
2 Hi-Tech Park Center 6.1
3 OJT Technical Support Center L4
4 Technoparinership center 41
Hii High-Tech Industrial Zore ’ 141.2 178
} Faciory lot 115.0
2 ParkifP center 127
3 Road 135
- Mainrood 54 width=22m, length=2,445m
- Submain road 82 width=20m, length=4,080m
IV Urban/Business Zone 37 | 32
} Businessfcommercial fot 136
2 Park inurban/business area 103
3 Bus terminal 1.8
V High Grade Residentiol Zone N 75.6 9.5
} Housing lot 247
- Detached house 10.0
- Apartment 14.7
2 Town cenier . 0.2
3 Road 7.0
Main road 33 width=22m, length=F,500m
- Submain rcad 0.6 width=20m, length=320m
- Feeder road L7 width=14m, length=1,230m
- Colfector road 13 width=7.5m, length=1,760m
4 Park 2.7
5 Greenarea 41.1
¥l Skeleton Road of High-Tech Park o 4638 Tse
I Main road 29.8 width=50m, length=>5,950m
2 Sub-main road 133 widith=26m, length=5,110m
3 Road in urban’business area 12 widih=14m, length=850m
4 Connection roads with Highway & R.2J 2.6 widith=50m, length=410m,
e i _ _ |widih=26m, length=200m,
Vil Others 3710 46.7
1 Central park 458
2 Reservoir(fan Xa Lake) 120.3
3 Sewage treatment plant 10.0 net plant site is app. 4 ha
4 Retention pond 34.2
5 Greenarea 1143
& Reserve area 46.4
Vill Totad T T T e 1 1000 T
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Table Ili-1-3 Water Demand Projection for Hoa Lac High-Tech Park

(Alternative Plan)

- Water Consumption Phase
Categories Phase 1 {2005) Phase 2 (2010) Phase 3 (2020)
1. R&D Zone
Net Area (ha) 102 102 141
Unit Rate {m’/ha.d) 20 20 20
Water Demand (m’/d) 2,040 2,040 2,820
2. Cenler Area
Gross Area (ha) 12 12 44
Daytime Population (capita) 200 200 780
Unit Rate (livcap.d) 200 230 250
Water Demand (m’/d) 40 46 195
Unit Rate {m*/ha.d) 33 3.8 14
3. High-Tech Industrial Zone
Gross Area (ha) 141 186 453
Water Demand (m’/d) 11,900 15,600 38,100
Unit Rate (m’/ha.d) 84.4 83.9 84.1
4. Urban/Business Zone
Gross Arca (ha) 26 34 81
Daytime Population (capita) 1,300 1,500 5,400
Unit Rate (livVcap.d} 200 230 250
Water Demand (m’/d) 260 437 1,350
Unit Rate (m"/ha.d) 10.0 129 16.7
5. High Grade Residential Zone
Net Area (ha) 23
Daytime Population {capita) 100 200 200
Unit Rate (livcap.d) 200 250 300
Daytime Water Demand (m°d)
Living Population {capita) 2,200 3,800 3,800
Unit Rate (licap.d) 300 350 400
Living Water Demand (m*/d) 660 1,330 1,520
Total Water Demand (m’/d) 680 1,380 1,580
Unit Rate (m’/had) 264
6. Existing Residential Zone
Gross Area (ha) 150
Population (capita) 5,400
Unit Rote {lit/cap.d) 200
Water Demand {m’(d) 1,080
Unit Rate (m’/ha.d) 7.2
7. Other Uses and Contingency
Water Demand (o'/d) 1,080 1,497 4,875
Total Water Demand (m’/d) 16,000 21,000 50,000
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Table i11-1-4

Hydraulic Design for Water Supply Facilities in Phase 1
(Alternative Plan) (1/2)

Paramieters  Pipe Pow Diameter  Length  Hydraulic  Velocity  Friction Accumu- Gland Residual
T Material Gradient Headloss Jaled Head  Lavel Head
Pipe No Loss
(Use)  (om)  (w)  (UIOX)  (ovises) (m) @ (owMsh)  (m)
1. High-Tech Industrial Zone
LWL in Reservoir: 16.0 {m+MSL)
Head of Distribution Pump: 320 (m)
Drynzmic Water Level: 489 (m)
HI- 100 DIP 5287 600 200 79 1.9 16 1.6 166 304
HI- 101 DIP 2915 &00 200 26 10 0.5 21 120 139
HI- 102 DIP &6.9 300 170 81 1.2 14 3s 120 s
HI- 103 DI¢ 61.9 300 170 43 (124 0.7 4.2 120 3is
HI- 14 DIP 557 0¢ 150 36 0.8 05 43 120 312
HI- 105 DIP 250 150 180 2.7 14 13 N o 63
111- 106 DIP 437 200 430 16.4 14 1 118 140 222
Hi- 107 DIp 24 200 270 1.9 09 21 %3 140 24.7
Hl- 108 Dip 40.1 200 180 140 13 25 71 140 269
HI- 109 Dip 94.9 300 280 9.6 13 27 71 140 6.9
HI- 110 DiP 143.6 400 410 51 1.1 21 44 180 56
HI- 13t DiP 2053 500 70 33 1.0 ¢z 24 130 276
Hi- 112 pIiP 2372 500 130 43 1.2 (121 21 1390 27.9
HI- t13 Dip 45 100 200 7.2 0.6 1.4 86 140 254
Hl- 114 DIP 26.3 200 170 64 08 11 55 40 85
HI- 115 DIP 319 200 250 9.2 1.0 23 4.4 160 216
HI- 116 Dip 154 150 310 9.7 09 a0 74 16.0 24.6
HI- 117 DIP 61.7 300 210 43 09 09 33 140 30.7
HI- 118 DIP 17.2 150 350 ite 1.0 42 74 160 24.6
HI- 119 DIP i8.7 150 210 139 11 29 65 120 295
HI- 120 DIP %8 100 320 302 1.2 9.7 162 120 19.8
HI- 121 DiP 258 200 410 6.2 08 25 6.1 160 259
HI- 122 p1p 19.6 150 400 15.1 L.y 6.1 122 160 193
HI- 123 Dip 204.6 500 370 33 1.0 12 33 150 287
HI- 124 pip i12 100 330 3317 1.4 12.8 16.1 160 159
HI- $25 DIP 1715 400 230 71 14 1.6 17.2 12.0 18.3
HI- 126 Dip 112 150 280 54 08 1.5 19.2 120 168
- 127 DiP 160.3 400 170 6.2 13 1.1 18.8 12.0 172
HI- 128 Dip 348 300 450 is 0s 07 203 120 157
HI- 129 Dip %30 400 430 21 0.7 09 204 120 156
HI- 130 DIP 39.4 400 330 1.0 05 03 208 120 152
Hl- 131 DI 445 300 130 24 0.6 03 36 140 304
Hl- 132 DIP 15 200 290 06 0.2 02 19.0 12.0 17.0
HI- 1313 pIP 1228 400 210 18 10 08 19.6 120 164
2. Urban/Business Zoae
LWL ia Reservoir: 15.0 {m+MSL}
Head of Distributicn Pump: 27.6 (m)
Dynamic Water Level: 42.0 (m)
uB- 201 Dip 12.0 100 100 440 1.5 14 44 140 216
up- 202 DipP 6.5 100 270 4.1 0.8 38 82 140 19.8
UB- 203 Dip 4.1 100 250 60 05 1.5 9.7 16.0 163
UB- 204 Dip 1.7 100 350 12 02 04 10.1 160 159
UB- 205 Dip 5.5 100 480 10.4 0.7 5.0 9.4 14.0 18.6
UB- 206 pip 31 100 250 kY3 04 09 103 160 15.7
UB- 207 Dip 07 100 160 ¢.2 0.1 0.0 103 160 157
3. Center Area
HC- 107 16 100 250 1.5 0.6 1.9 138 160 15.2
HC- 203 105 200 370 12 0.3 04 118 18.0 16.2
{Mote : The HHTP Center Zooe is served through she elevated tank and the distribufioa resenvoir for the R & D Zone)
4. R&D Zone
4.1 South Zone
LWL ia Reservelr: 21.0 (m+MSL)
Head of Distribution Pump: 45.0 (m)
Dynamic Water Level: 66.0 (m)
LWL in Elevated Tank: 45.0 (m+M3SL) {Continued)
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Table 111-1-5 Hydraulic Design for Water Supply Facilities in Phase 1
(Alternative Plan) (2/2)

Pamameters  Pipe Flow Diameter  Length  Hydnulic  Velocity Friction Accumu- Gland Residual
T Material Gradient HeadLoss  latedHead  Level Head
Pipe No Loss

{Lisec) (mm) (m (1000  (miseq) (m) () (m+MSL) (m)
RD- 101 Dip 358 200 560 4 Lt 68 68 18.0 412
RD- 102 bip 30 100 00 34 - 0.4 24 9.2 160 40.8
RD- 103 DI? 328 200 540 9.7 10 .1 15.¢ 180 50.1
RD- 14 DIP 328 200 60 8.7 10 0.6 06 18.0 26.4
RD- 105 Dip 142 150 3o 83 03 2.6 32 16.6 258
RD- 106 Dip 9.6 100 300 291 12 8.3 1.9 140 19.1
RD- 108 DIp 156 150 270 99 [ERY 2.7 - 33 16.0 25.7
RD- 109 DIp 126 150 260 6.7 0.7 1.7 5.0 140 26.0
RD- 110 DIp 9.6 100 340 29.1 [ 3] 9.9 149 140 16.1
RD- 111 Die a0 100 130 34 04 04 153 140 157
RD- 112 Dip 36 160 410 4.7 0.5 1.9 123 12,6 15.7
4.1 North Zone

LWL in Reservoir: 21.0 (m+MSL)

Head of Distribution Pump: 340 (m)

Dynamic Water Level: 550 (m)

LWL ia Elevated Tank: 46.0 (mtMSL)
RD- 201 Dip 604 300 920 4.2 09 18 38 18.0 512
RD- 202 DIP 167 150 950 113 0.9 10.7 114 16.0 186
RD- 204 DIP 60.4 300 70 42 0.9 03 03 180 217
RD- 205 Dip 1.2 150 70 54 06 0.4 0.7 130 2723
RD- 206 Dip 32 100 450 38 0.4 1.7 24 180 2586
RD- 207 e 70 {1 350 16.2 0.9 5.7 63 180 217
RD- 208 Dip 46 100 300 1.5 06 22 86 18.0 194
RD- 209 Dip 325 200 240 9.5 1.0 23 26 16.0 274
RD- 210 Dip 16.4 150 330 109 09 A6 6.2 14.0 258
RD- 211 DIP 25 100 250 24 03 06 68 14.0 252
RD- 212 DIP 32 100 280 38 04 11 72 140 248

5. High Grade Residential Zone

LWL in Reservoir: 21.0 (m+MSL)

Head of Distribution Pump: 45.0 (m)

Drypamic Water Level at Pump Quilet: 66.0 {m)

LWL in Elevated Tank: 46.0 (m+MSL)
HH- 301 pip 304 200 218 34 1.0 1.8 13 18.0 16.2
HH- 302 3114 304 200 60 84 20 0s 05 180 215
HH- 303 bip 15.}1 150 300 $3 0.9 28 33 18.0 24.7
HH- 304 DIy 64 100 %0 13.7 08 i2 45 180 235
HH- 305 DIF 57 100 90 11.1 0.7 10 55 8.0 225
HH- 306 Dip 1.7 100 350 12 02 04 6.0 18.0 220
HH- 307 DI 8.1 100 210 213 1o 45 59 18.0 221
HH- 308 DIP 9.2 150 250 32 0.5 09 1.4 18.0 26.6
HNH- 309 DIp 33 100 90 40 04 0.4 0% 13.0 211
HH- 310 vP 25 75 290 2.8 0.6 28 84 18.0 12.6
HH- 311 VP 28 75 70 121 06 03 1.4 18.0 266
HH- 312 VP 0.9 50 240 to.? 05 26 39 18.0 241
HH- 313 VP 07 50 280 6.7 0.4 1.9 32 180 248
Hit- 314 Dip 72 100 180 171 09 31 9.0 180 190
HH- 315 VP 26 5 370 105 05 39 129 18.0 15.1
HH- 316 Dip 29 100 320 32 0.4 10 10.0 130 18.0
EHH- 317 vP 04 50 2i0 2.4 0.2 05 5.0 180 23.0
HH- 318 Dip 74 100 130 18.0 69 23 5.6 180 224
HH- 319 VP 1R ] 50 190 24 0.2 0.5 6.1 180 1.9
HH- 320 bip 6.7 100 120 150 0.9 I8 7.4 130 2006
HH- 321 hid 28 5 150 12.1 0.6 1.8 9.3 18.0 18.7
HH- 322 YP 0.6 50 240 5.0 03 1.2 105 130 125
HH- 323 VF L.t s 90 2.1 02 0.2 9.4 180 18.6
HH- 324 DlF is 100 €30 45 04 23 103 8.0 17.7

{Note : The High Grade Residential Zone is served through the elevated tank aod the distribution reservoir for the R&D Zonc)
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Table II1-1-6 Hydraulic Design for Sewcrage Facilitics in Phase 1
(Alternative Plan) (1/2)

Parameters Flow  Diameter  Leagth  Hydraulic  Velodly Gland Elevatioa Earth Remarks
Gradient Elevation  of Pipeat  Coverng
: Down End

Pipc No (Gitse)  (mm) (@)  {1/1000) {m'sec) (m+MSL) (m+MSL) (m)

1. High-Teck ladustrial Zome

3.2 West Zone
Hi- 101 HPC 45 200 200 50 0.74 160 135 24
HI- 102 HPC 15.2 200 190 30 0.74 160 1346 24
H3- 103 HPC 638 400 190 310 091 1o 12.2 1.6
M- 104 HFC 150 200 190 50 04 140 116 24
HI- 105 HFC 27.0 300 330 30 038 140 106 33
Hi- 106 HPFC 1.2 200 140 50 [INE] 140 1.8 2.1
Hl- 107 HFC 482 400 260 30 091 14.0 98 40
E- 108 HPC 1518 500 280 30 1.05 14.0 89 4.8
H}- 109 HPC 263 300 170 50 0.97 15.0 137 22
HE- 110 HPC 2205 600 130 30 119 120 86 32
HI- 11 HPC 124 200 260 50 0.74 12.0 22 23
HE 112 HPC 2689 700 220 10 1.32 12.0 79 38
HI- 113 HPC 58.1 400 260 30 091 16.0 128 30

1.2 East Zone
HI- 201 HPFC 5.0 200 90 50 0.74 18.0 161 1.9
HI- 202 HpPC 174 200 200 5.0 074 18.0 15.5 24
Hi- 203 HPC 239 300 240 50 097 130 143 36
HI- 204 HPC 339 300 210 30 0.75 150 13.7 22
Hi- 2035 HPC 5.2 200 50 50 0.74 18.0 16.2 17
Hl- 206 HPC 10.2 200 350 50 0.4 16.0 145 15
Hi- 207 HPC 49.1 400 140 100 1.66 14.0 123 15

1.3 Nortk Zooe
Hi- 301 HPC S.0 200 270 50 0.74 120 a2 28
H- 302 HPC 179 200 180 50 0.74 140 83 5.7
Hi- 303 HPC 3.2 200 220 50 074 160 13.4 25
Hi- 304 HPC 6.2 200 300 50 0.74 14.0 119 20
Hi- 305 HPC 241 300 40 3.0 0.75 14.0 81 57
Hi- 401 HpC 19.6 300 30 30 075 16.0 143 1.5

1.4 Scuth Zone
HI- 50} HFC 100 200 290 50 01 180 151 29
Hi- 502 HPC 11.2 200 240 50 0.74 18.0 153 26
HI- 503 HPC 33.1 300 270 10.0 1.37 120 104 1.5
HE- 504 HPC 50 200 230 50 074 16.0 134 26
HI- 505 HPC 11.2 200 180 10.0 1.4 12.0 105 15
Hl- 506 HPC 443 300 170 30 075 120 98 20
HI- 507 HIC 1.5 200 290 50 0.74 120 2.1 29
HI- 508 HPC 743 $00 210 30 091 12.0 54 34

2. Urban/Business Zone
UB- 301 HPC 1.5 200 300 50 074 16.0 13.0 29
UB- 302 HPC 30 200 300 50 0.74 16.0 11.5 4.4
UB- 303 HPC 4.5 200 350 50 oM 140 98 4.2
UB- 3dH HPC 1.5 200 240 50 0.74 16.0 133 26
UB- 305 HPC 30 200 260 50 oM 16.0 120 s
UB- 306 HPC 4.5 200 3%0 50 0.4 140 10.1 ERY
UB- 307 HC 1.5 200 150 5.0 04 14.0 11.8 22
UB- 308 HPC 120 200 S0 50 074 14.0 25 44

3. Ceater Area
HC- 101 HPC 30 200 350 50 0.74 180 148 3z
HC- 102 HeC 76 200 240 30 057 160 140 19
HC- 201 HeC 7.8 200 210 50 oM 220 19.5 258
1IC- 202 HeC 128 200 430 7.0 087 18.0 163 16

(Continyed)
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Table 111-1-7 Hydraulic Design for Sewerage Facititics in Phase 1

{Alternative Plan) (2/2)
Pacameters Flow  Diamcter Lengih  Hydraulic  Veloty Gland Elevation Earth Remarks
Gradienl Elevation  of Pipeat  Covering
Down End
Pipe No (livse)  (mm) {m) (171000  (mfsec) (m+ MSL) (m+ MSL)  (m)
4. R&D Zone
4.1 Soutk Zone
RD- 103 HPC 126 200 290 6.0 0.81 140 123 16
RD- 104 Hee 17.2 300 340 30 Q.75 180 113 66
RD- 105 HPC 202 300 260 30 0,75 17.0 10.5 6.4
RD- 106 HPC 232 300 260 30 0.75 16.0 9.7 6.1
RD- 107 HPC 262 300 380 30 038 140 88 53
RD- 108 HPC 633 400 130 30 091 10 10.2 36
RD- 109 HPC 925 500 400 30 105 120 4 44
RD- 110 HPC 56.1 500 400 30 105 100 6.2 36
4.2 Nortb Zone
RD- 203 HPC 1920 300 380 30 0.75 130 15.2 27
RD- 204 HPC 16 200 230 40 0.66 130 156 23
RD- 205 HPC 32 200 4090 30 0.57 120 153 6
RD- 206 HPC 7.0 00 320 30 .57 180 14.6 33
RD- 207 HPC 11.2 200 80 50 074 180 142 33
RD- 208 HFC 333 300 250 30 0.75 18.0 13.5 4.4
RD- 209 HPC 453 400 330 20 0.74 18.0 128 50
RD- 210 HPC 25 200 260 30 0.57 150 137 232
RD- 243 HFC 5721 400 280 20 0.74 140 123 1.6
RD- 212 HPC &0.3 400 850 20 0.74 140 10.6 33
5. Migh Grade Residential Zoae
5.1 Fast Zone
HH- 301 vr 35 150 550 50 061 16.0 11.3 4.2
HIT- 302 VP 0.5 150 240 50 051 180 153 26
HH- 303 YP 1.1 150 Q0 50 Q56! 18.0 16.1 19
HH- 304 VP 28 150 150 50 061 18.0 146 34
Hit- 305 vP 03 150 120 50 061 180 15.% 20
HH- 306 A3 35 150 70 50 0.6} 18.0 14.2 37
HH- 307 VP 04 150 150 5.0 061 13.0 15.6 24
HH- 308 VP 39 150 100 50 0.61 17.0 137 32
HH- 309 vpP 74 150 360 590 0.61 20.0 18.3 1.6 Relay Pump
5.2 West Zone
HH- 401 VP 0.7 150 100 50 0.61 180 16.0 1.9
HH- 402 VP 10 150 180 30 0.61 130 156 23
HH- 403 VP 0.9 150 220 50 0.61 180 154 2s
HH- 404 VP 0.0 150 280 5.0 0.61 200 18.3 1.6 Relay Pump
5.3 West Zone
HH- 501 vP 03 150 70 5.0 0.61 20.0 182 18
HH- 502 ve 1.3 150 8o 5.0 0.61 200 18.1 1.8
HH- 503 VP 26 150 90 5.0 0.61 200 17.7 2.3
HH- 504 VP 04 150 210 50 0.61 200 17.5 25
HH- 505 vP 33 150 240 50 0.61 200 16.3 17
HH- 506 vF 20 150 180 5.0 061 200 17.6 23
HH- 507 VP 0.6 150 210 50 0.61 200 175 2.5
HH- 508 VP 29 i50 140 50 0.61 200 16.8 3.2
HH- 509 vP 7.5 150 130 50 0.61 200 156 43
HH- 510 VP 1s 150 280 50 0.61 200 37.1 28
HH- 51t HCP 100 200 0 50 0.74 180 15.3 2.7
HH- 512 vP 05 150 220 50 0.61 18.0 15.4 25
HH- 513 HCP 131 200 150 5.0 0.74 160 143 1.6
Hit- 514 HCP 148 200 310 5.0 074 140 12 1.5
HH- 515 vP 29 150 440 5.0 051 140 103 36
Hif- 516 HCP 203 300 20 3.0 0.75 140 0.2 36
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Table I11-1-8 Hydraulic Design for Drainage Facilities in Phase 1 (Alternative Plan) (1/4)

Parameters T g _g 5 § 5 y Dimasions .
[ 25 ] Ew E o5 &2 s 5% - .'5_8 =
gf 88 3 58 5 3§ % fr 5§ 2% §7 ¢
= £ = P
=8 & g3 § % T8 & 5= 3§ k4 =6 ¢
Pipe No (ha) (m} (min) {mm/hr) £ (m¥ed) (mm) (mm)  (mo)  (1/1000) (misec)
1. High-Tech Industrial Zone

HI- 101 U-Channel 6.2 230 112 140 0.80 19 1000 1000 3s 22
HI- 102 U-Channel 12.4 250 16.7 130 0.80 36 1200 1200 35 25
HI- 103 U-Channet 62 240 133 140 0.80 19 1000 1000 30 20
HI- 104 U-Channet 1.9 190 126 142 0.80 05 800 800 30 1.7
HI- 105 U-Channel s 220 15.7 132 0.80 1.1 1000 1000 25 1.8
HI- 106 U-Chapnel 24.3 260 194 122 0.80 6.6 1200 1200 25 2.1
HI- 107 U-Chagnet 6.2 210 129 141 0.80 1.9 1000 1000 5 18
Hi- 168 U-Chaenet 12.4 330 17.5 327 0.80 35 1200 1200 35 2.5
Hi- 109 U-Charne! 19 180 12.5 142 0.80 06 800 200 3.0 1.7
H- 110 UChanoe! 38 300 16.7 130 0.80 1.1 800 800 30 1.7
HI- 111 U-Chanee! 20 150 121 44 0.50 0.6 600 600 140 31
HI- 112 U-Channel 201 210 20.4 120 0.80 54 1600 1600 30 2.8
HI- 113 U-Channel 25 370 151 134 0.80 0.7 s00 600 6.5 21
ia- 114 U-Channel 251 285 24.4 i1 0.30 62 1400 1400 5.0 33
Hi- 115 U-Channel 23 410 15.7 132 0.80 0.7 8OO 800 50 23
Hi- 116 U-Chaanel 4.6 250 19.2 123 0.80 1.3 800 B0O 50 23
Hi- 117 U-Chaaoel 23 135 119 145 0.80 0.7 600 600 14.0 31
Hi- 118 U-Channel 310 130 210 19 0.80 . %) 1600 1600 50 36
Hi- 119 U-Channel 25 130 118 145 0.80 08 800 800 30 1.7
HI- 120 U-Chaanel 50 285 158 132 0.80 1.5 80O 800 150 39
Hl- 12} U-Chanpel 1.2 275 138 138 0.80 04 400 400 15.0 25
Hl- 122 U-Channel 23 250. 135 139 0.80 .7 600 600 80 24
Hl- 123 U-Chaanel 433 190 236 1t3 0.80 11.0 1800 1800 60 4.2
HI- 124 U-Channel 21 430 160 131 0.80 07 800 800 20 14
HI- 125 U-Chanoel 25 220 131 141 0.30 D& 800 800 20 1.4
H- 126 U-Chaagel 436 210 265 107 0.80 11.6 1800 1800 150 6.7
H!- 201 U-Channzl k1Y) 340 4.7 135 0.80 0.9 8OO 800 6.0 2.5
HI- 202 U-Channel 40 .43 159 132 0.80 12 800 800 40 20
18- 203 U-Chaane] 10 340 14.7 135 0.80 0.3 600 600 6.0 20
H- 204 U-Chaane! 60 305 14.2 137 0.30 18 1000 1000 30 20
Hi- 205 U-Chanoe! 120 320 18.7 24 080 33 1200 1200 10 26
Hi- 206 U-Chaanet 12 260 136 139 0.80 0.4 600 600 2.0 1.2
H1- 207 U-Channel 27 250 135 139 0.80 08 800 800 2.0 14
HI- 208 U-Channel 169 260 223 116 0.80 43 1200 1200 120 416
HI- 301 U-Channe} 1.5 230 139 138 0.80 05 &00 600 30 1.4
HI- 302 U-Channel 1.5 100 153 34 0.80 04 600 500 150 . 32
H!- 401 U-Chancel 11 330 146 136 0.RO 0.3 600 600 30 1.4
Hi- 402 U-Chaanel 21 170 169 129 0.530 0.6 300 800 3.0 1.7
HE- 403 U-Channel 1.1 250 3.5 139 0.80 03 600 600 o 1.4
H- 404 U-Channel 21 125 152 134 0.80 (X 800 800 30 1.7
HI- 405 U-Chaznel 24 o0 16.5 130 0.80 0.7 800 80O 30 1.7
Hi- 406 U-Channel 10 20 113 147 0.80 03 600 500 15 1.0
HI- 407 U-Channel 20 240 146 135 050 06 800 .{4) 20 1.4
HI- 4G8 U-Channel 2.5 135 16.5 130 0.80 0.7 800 8OO 2.0 L4
HI- 409 U-Channel 35 130 183 125 0.80 1.0 300 800 3.0 L7
HI- 410 U-Channel 6.2 180 208 119 0.80 1.6 1000 1000 30 20
11- 41t U-Channel 20 140 119 114 0.80 0.6 800 800 2.0 14
In- 4312 U-Channel 13 310 143 136 0.80 0.4 600 600 20 1.2
HI- 513 U-Chaanel 36 160 18.5 125 0.80 1.0 1000 1000 2.0 1.7
Hi- 414 W-Channel 28 140 2273 115 0.0 2.5 1000 1000 15.0 45
Hi- 501 U-Chaanel 10 220 131 141 0.8 03 400 400 2.0 19
H1- 502 U-Chananel 20 260 16.7 130 0.80 0.6 600 600 15.0 32

(Confinued)
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Table 111-1-9 Hydraulic Design for Drainage Facilitics in Phasc 1 (Alteenative Plany (2/4)

ti FParameters 8 E g - Dimensions

: 3 = § 3 3 § 3 s £§ oz

2 5 Y o .E g & 3 firid % e g b El R §

g 2 EF 32 3E 2 2% % & 28 4% T8 s

& 3% k3 3 2 786 & FF 54 &8 €0 7
Fipe No () (o) (min) (mmh) () (miseq (mm) (mm)  (mm) (1/1000) (mie)
H1- 503 U-Chanael 23 300 14.2 137 0.80 0.7 600 600 150 a2
HI- 504 U-Channel 1.0 200 12.8 141 0.30 03 600 600 40 7
HI- 505 U-Chaanel 20 140 14.7 135 080 06 800 800 30 1.7
HI- 506 U-Chaanel 06 400 15.6 133 0.30 0.2 400 400 14.0 24
HI- 507 U-Chaanel 2.6 210 185 125 080 0.7 800 800 20 14
Hl- 508 U-Chaanel 89 20 19.7 122 0.80 24 1000 1000 150 45
HI- 601 U-Channel 6.2 440 16.1 131 0.80 18 1000 1000 4.5 25
HI- 602 {U-Channe! 72 340 208 119 0.80 18 1060 1000 30 20
HI- 603 U-Channel 2.7 420 257 107 0.80 23 1200 1200 10 23
HI- 604 -Channe} 0.8 300 142 137 0.80 02 400 400 150 25
HI- 605 U-Chanpel 13 250 17.6 127 0.80 0s 600 600 30 14
HI- 606 U-Channet 0.6 100 114 146 0.80 02 500 600 20 1.2
Hl- 607 U-Channet 20 330 14.6 136 0.80 0.6 600 600 14.0 at
Hl- 608 U-Chanoet 45 280 185 125 0.80 1.2 800 800 5.0 23
Hl- 609 U-Channel 1.9 180 210 119 0.80 2.1 1000 1000 50 26
Hl- 610 U-Channel 2.7 320 144 136 030 08 800 800 6.0 25
HI- 611 U-Channet 213 390 32.1 98 030 46 1400 1400 30 25
Hl- 612 U-Chagnel 243 400 376 21 080 4.9 1600 1600 3.0 28
HI- 613 U-Channel 243 50 383 90 030 4.3 1600 1600 30 28
Hi- 701 U-Channel 50 250 135 139 0.80 1.5 1000 1000 20 17
Hi- 702 U-Channel 100 270 17.2 128 0380 23 1200 1200 2.5 21
HI- 703 U-Channel 100 60 18.1 126 080 23 1200 §200 2.5 21

' 2. Urban/Business Zone ’

: UB- 501 HCP 1.5 315 14.4 136 080 05 800 50 19
UB- 502 HCP 3.5 320 1838 124 0.80 10 1000 4.0 19
UB- 503 HCP 1.8 220 131 141 0.80 0.6 &00 3.0 14
UB- 5H HCP 7.3 199 215 118 0.50 19 1200 7.0 29
UB- 505 HCP 23 185 240 ii2 0.80 23 1200 150 42
UB- 506 HCP 20 180 125 142 0.80 0.6 00 11.0 23
UB- 507 HCP 1.3 40 246 111 0.80 28 1200 100 34
UB- 601 HCP 1.5 190 126 142 0.80 0.5 &00 i0.0 2.2
UB- 602 HCP 30 110 142 137 080 09 800 10.0 26
UB- 603 HCP 1.5 230 132 140 0.80 (1] 500 80 19
UB- 604 HCP 4.5 3¢ 146 136 0.80 14 1000 100 31

2. Cenler Area
HC- 101 U-Chaanel 1.00 190 126 142 0.0 0.32 £00 600 20 1.2
HC- 102 U-Channel 1.50 160 149 135 0.80 045 600 600 100 26
1iC- 103 U-Chaanel 1.50 290 140 137 0.80 046 600 &00 20 1.2
HC- 104 U-Channel 3.00 40 154 133 G.80 0.89 800 800 150 is
HC- 201 U-Channel 2.50 340 147 135 080 0.75 800 800 20 14
HC- 202 U-Channel 6.00 260 183 125 0.80 1.67 800 800 150 ig
HC- 203 U-Channel 6.00 20 13.6 124 0.80 1.66 800 800 150 9
HC- 30) U-Charnel 250 260 136 139 080 077 600 800 8.0 24
HC- 302 U-Channel 350 260 13.6 139 080 1.08 800 800 9.0 a0
HC- 303 U-Chzaneel 6.00 50 14.3 135 0.80 1.82 800 800 150 KX
HC- 401 U-Chanoel 2.50 280 139 138 0.80 0.77 600 600 150 32
HC- 402 U-Channet 5.00 200 16.7 130 0.80 1.43 800 800 5 23
HC- 403 U-Chanael 7.50 30 171 128 0.80 214 800 800 150 39
HC- 501 U-Chzannel 500 310 13 136 0.80 1.52 1000 1000 30 20
HC- 562 U-Channel 0.50 165 123 143 0.80 016 400 400 30 1.1
HC- 503 U-Channel 5.50 20 146 136 0.80 1.66 1000 1000 100 37

‘ HC- 601 U-Chanacl 500 330 146 136 0.80 1.51 800 800 60 25
HC- 602 U-Chaznnel 5.50 145 16.6 130 089 1.59 800 800 80 20
HC- 603 U-Channel 5.50 20 169 129 0.80 1.58 E00 800 150 39

{Continved)
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Table 11-1-10 Hydraulic Design for Drainage Facilitics in Phase 1 (Alternative Plan) (3/4)

Paramelers 3 g .g - _§ - - 5 - Dimensions g -
. 2% 81 By & sl & % vy wy 31 %
k §f xf i & <y 1 5% 85 fi 28 ¢
& & 3 £ E3 3 & -g §6 &6
Pipe No {ha) (m) (min)  (mm/br) () (mVse {mm) (o)  (ms) (VI000) (misec)
LR &DZone
1.1 South Fone
RD- 101 U-Changel 04D 230 132 140 080 042 300 300 9.0 16
RD- 102 U-Cbaancl 050 260 168 129 080 026 400 400 80 18
RD- 103 U-Chanoe] 050 o0 18.1 126 080 025 400 400 100 2.0
RD- 104 U-Channet 470 220 13.1 141 080 147 800 800 . 100 22
RD- 165 U-Chaznel 9.59 270 168 129 080 273 1000 1000 80 A3
RD- 106 U-Channel 14.30 250 203 120 080 382 1200 1200 100 42
RD- 107 U-Channel 050 320 144 136 080 0.5 490 400 40 13
RD- 108 t-Chzancl 1.60 320 139 124 080 027 600 &0 50 20
RD- 109 U-Chsanel 1.00 20 19.2 123 080 027 600 600 150 32
RD- 116 U-Channet 5.00 320 144 136 080 151 800 500 50 25
RD- 111 U-Channel 710 300 186 124 080 196 1000 1000 50 26
RD- 112 U-Channel 920 170 210 119 080 243 1000 1000 150 45
RD- 113 U-Chanael 0.50 330 145 136 080 0I5 400 100 30 11
RD- 114 U-Chanael 0.80 170 169 129 080 023 400 400 7.0 17
RD- 115 U-Channel 1.00 110 18.5 125 080 028 400 400 100 20
RD- 116 U-Channet 0.50 190 126 142 080 016 400 400 10 1.1
RD- 117 U-Chacnel 0.50 50 133 140 080 016 400 400 30 11
RD- 113 U Chanzel 5.80 330 14.6 136 080 175 1000 1000 5.0 26
RD- 119 U-Charnel 5.00 210 1735 127 080 226 1000 1000 50 26
RD- 120 U-Cimanel $.00 30 179 126 080 224 1600 1000 100 3.7
3.2 North Zoae
RD> 201 U-Channe! 0.50 340 147 135 080 0I5 600 600 1.5 10
RD- 202 U-Charnnel 1.00 290 183 124 080 028 300 300 1.5 12
RD- 203 U-Channel 1.00 210 217 17 080 026 300 800 100 32
RD- 204 YLhannet 5.00 190 126 142 050 1.58 1000 1000 30 20
RD- 205 U-Chanoel 1000 190 153 134 080 297 1000 1000 30 20
RD- 206 U-Chansel 1.00 180 12.5 142 080 032 £00 600 20 12
RD- 207 U-Channel 200 150 151 134 080 060 800 800 20 1.4
RD- 208 U-Channel 200 140 17.1 128 080 057 800 300 100 32
RD- 208 U-Channet 0.50 210 129 141 080 016 400 400 30 11
RD- 210 -Channel 1.00 260 165 130 080 029 400 400 9.0 19
RD- 211 U-Channel 400 250 140 137 020 122 8§00 800 7.0 2.7
RD- 212 U-Chaaoel 800 200 168 129 080 230 1000 1000 60 29
R 213 U-Chanael 12,00 300 210 119 080 316 1200 1200 40 26
RD- 214 U-Chanaet 12.00 30 214 118 080 314 1200 1200 100 4.2
RD- 215 U-Channel 0.50 270 138 133 080 015 600 600 20 12
RD- 216 U-Changel 1.00 360 18.8 124 080 028 600 600 2.0 12
RD- 217 U-Channe! 1.00 60 196 122 080 027 800 600 20 3.2
RD- 218 U-Chacnel 530 190 126 142 080 167 1000 1000 30 20
RD- 219 U-Channel 5.30 70 136 13% 080 163 1000 1000 100 337
RD- 220 U-Channed 1.60 260 136 139 080 049 500 600 30 14
RD- 221 U-Channel 260 220 16.7 130 080 075 800 800 2.0 14
RD- 222 U-Chaanct 7.10 50 174 128 089 201 1005 1000 100 37
RD- 223 U-Channet 1.50 300 14.2 137 0.80 046 600 600 3.0 14
RD- 224 U-Chanre} 3.00 290 M0 137 080 092 200 800 30 1.7
RI- 225 U-Channel 70 260 136 139 080 216 1000 1000 50 26
RI» 226 U-Channel 700 70 146 136 080  2.H 1000 1000 50 26
RD- 227 U-Chaanel 100 320 144 136 080 091 800 800 30 1.7
RD- 228 U-Channel 6.00 280 18.3 125 0.80 167 1000 1000 5.0 26
RD- 229 U-Channel 6.00 40 189 124 080 165 1000 1000 100 3.7
RD- 210 U-Chaanel 1.00 100 179 126 080 028 400 400 9.0 1.9

{Continued)
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Table 111-1-11 Hydraulic Design for Drainage Facilities in Phase 1 (Alternative Plan) (4/4)

Parameters T g ; g g - 3 Dimeasions o
b = o 2 -
=y 3% I3 & % oyd ¢ 3, 31 iy o &
4 9 5, 3K g & x LR ¢ 48 gg g
Bg  Ex 3 3 & T8 & 8% 38 & =0 7
Pipe No (&) (=) (nin)  (mow) () (mdsed (mm) (mm) (mo) (1/1000) (mysec)
4. High Grade Residential Zone
., HH- 101 HCP 190 210 133 140 0.80 0.59 800 30 [ X
HH- 102 Hce 120 320 44 136 0.30 0.36 800 20 1.2
HH- 103 HCP AL 80 156 133 020 091 1000 20 1.4
HH- 201 HCP 0.40 120 11.7 145 080 0.13 400 540 1.2
HH- 202 HCP 040 170 124 143 080 013 400 50 1.2
HH- 203 HCP 1.10 130 14.2 137 0.50 0.33 600 4.0 1.4
HH- 204 HCP 0.50 120 11.7 145 080 .16 600 30 12
HH- 205 HCP 190 90 15.4 133 0.80 056 800 30 14
HH- 206 HCP .50 100 114 146 080 0.16 600 3.0 12
HH- 207 HCP 140 150 12.% 144 0.80 045 300 30 14
HH- 208 HCP 2.40 100 335 139 0.30 074 1000 20 i4
HH- 209 HCP 4.60 50 196 122 0.80 125 1000 a0 17
HH- 210 HCP 0.30 165 123 143 0.80 0.i10 400 30 (LAY
HH- 211 HCP 490 70 206 120 0.80 1.30 1200 100 34
HH- 301 HCP 0.50 115 116 146 0.80 0.26 600 39 1.2
Hi- 302 HCP 0.80 90 11.3 147 0.3D 0.26 600 30 12
HH- 303 HCP 250 225 14.7 135 080 0.37 1000 30 1.7
HH- 304 HCP 290 120 i6.4 130 0.80 084 10Q0 160 31
HH- 401 HCP 0.50 160 122 143 0.80 0.16 600 3o 12
HH- 402 HCP 0.30 230 132 140 0.80 025 600 30 1.2
HH- 403 HCP 2.60 240 165 130 0.30 0.75 800 110 28
Hi- 404 HCP 1.30 200 1238 141 0.80 041 600 5.0 15
HH- 405 HCP 0.70 85 11.2 147 080 0.23 600 30 12
HH- 406 HCP 4.60 30 169 129 030 132 1200 16.0 34
{H- 501 HCP 0.80 100 11.4 146 0.830 026 500 30 12
HH- 502 HCP 1.60 160 136 1% 080 049  £00 3o 14
HH- 503 HCP 1.40 160 122 143 0.80 0.45 800 30 14
HH- 504 HCP 330 65 145 136 0.80 115 800 30 1.4
HH. 505 HCP 080 220 131 141 0.80 0.25 800 3.0 14
HH- 506 HCP 4.60 120 16.2 131 0.80 1.34 1000 10.0 3.1
HH- 601 HCP 320 240 133 140 0.80 0.99 1000 50 22
HH- 602 HCP 6.40 280 17.2 128 080 1.82 1200 50 24
HH- 603 HCP 6.40 210 20.1 121 0.80 1.72 1200 50 2.4
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Table 111-1-12 Development Cost of Phase 1 of HHTP Project (Alternative Plan)

(USD Mitiion)
Developmeat Cost
Projost Total Infrastrocture Building
Total  Foreign Portion Local Portion Total  Foreign Portioe Local Portion Total  Forelgn Portion Loce) Postion
1. External Infastracturct
1.1 Road 8.02 870 932 $8.02 870 49,32 . . -
(1) Bus Termina) 037 0.06 031 0.37 0.06 0.31 - . .
(2) Main Road $7.6% £.65 42.01 $7.65 8.65 49.01 - . .
1.2 Water Supply Facilities 8359 5286 3113 2399 5285 13 - . -
1.3 Scwerage Fadilitics 3142 10.54 2087 3142 10.54 2087 - . -
1.4 Drainage Fadilities 3.90 135 2.54 190 135 254 - - .
1.5 Power Supply Fadlitics 44.44 2892 15.53 “H 28.92 1552 - - .
16 Teleootamacation Fadilitics 432 4159 173 “an 43159 1.7 . - -
Sub-Total 265.09 14396 12113 26509 143,56 12113 . - .
2.Public Zones
2.1 RAD Zome (Instine Sub- 15 639 851 15,29 639 853 ; . .
Zoneh
2.2 Center Ares (Tfrastructure) G.89 023 0.65 0.89 023 Q66 - . .
2.3 Cenler Arta (Bui!ding‘; “73 1342 i . - - H“.73 1342 3131
(1) National Software Center B4 2.44 570 - - - 814 244 570
@) 1 ghToch Park Cever 9.43 283 660 - - - 0.43 283 6.60
{3) Technopartnership Center 137 433 9.64 - - - 1377 413 9.64
{4) Technica) Institute 684 205 47 - - - 684 205 T3]
(%) QIT Training Center 6.55 196 458 - . - 6.55 156 458
2.4 Pak, Groen Arta 1297 5.5 782 1297 5.35 .82 - - .
Sub-Totat 7289 2519 48,71 29.16 177 17.40 “@7 13.42 3131
AS¢lE-Gnancing Zone
3.1 IEgh-Tech Industrial Zone 25.68 12.22 1746 2958 12.22 1146 - - .
32 RAD Zone (Software Park) 275 115 160 278 LIS 160 . - -
3.3 ifigh Crade Residential Zont 12533 W 87.04 10.08 407 6.01 1875 kY% /] 81.02
3.4 Lyban Business Zone 60.56 1853 4203 290 123 1.67 57.66 17.30 4036
Sub Tovad 21882 2069 148.13 4541 18.67 2678 173.40 5202 121.38
Tatal $57.80 230,83 1757 23066 174.39 185.27 218.14 65.44 15270

fole: f3 Engineering sendoe cost and physical contingency anc inciuded.
2/ Prioe escalation is not included.
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Table 11-2-1 Setting Compensation Cost for Land and Relocation Cost for Residents

{Basic Plan 1: R&D Zone)

{I) R&D Zone
R&D Asea Nos. of Residents o crion  Relocation Cost/ | Compensation  Relocation
ffﬁi‘;s,f.l,‘ ;::::‘:)0?::;,‘;; Costper Area  Household Cost Cost
®3) (household) (USD/Ma)  (USDrhouschold) [ (1000USD)  (1000USD)
[©)] ®) © (@ (a)Xf<) (BIX(d)
LR&D Institute and Others
i Residential Land 8.1 78 20862.1 7000 168.4 546.0
2 Agriculture Land
(1) Paddy Fields 17.9 - 13879.3 - 248.9 -
(2) Cassava Fields 25.1 - 13879.3 - 349.0 -
(3) Others 25.6 - 8362.1 - 2142 -
3 Forestry Land 21.5 - 8362.1 - 179.4 -
4 Public Land 8.4 : - 20862.1 - 174.8 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 00 -
6 Green Area 00 - 8362.1 - 0.0 -
Sub-Total 106.6 78 - - 1334.7 546.0
11.Seftware Park Area
1 Residential Land 0.0 0 20862.1 7000 0.0 0.0
2 Agriculture Land
(1) Paddy Fields 0.0 - 13879.3 - 0.0 -
{2) Cassava Fields 15.0 - 13879.3 - 208.2 -
(3) Others 0.0 - 8362.1 0.0 -
3 Foreslry Land 0.0 - 8362.1 - 0.0 -
4 Public Land 0.0 - 20862.1 - 00 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 -
6 Green Area 0.0 - 8362.1 - 0.0 -
Sub-Total 15.0 0 - - 208.2 0.0
Total 121.6 78.0 - - 1,542.% 546.0
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Table 11-2-2 Setting Compensation Cost for Land and Relocation Cost for Residents

{Basic Plan: Center Arca)

{2) HHTP Center Area

Center Arez  Nos. of Residenis

S ooy Gt Rt ot Congin Ko
o) (bouschald)y (USD/ha)  (USD/ousthold)] (1000USD)  (1000USD)
(2} ® ) (@ BX(e) @)X(d)
LTechnical Institute
1 Residential Land 0.6 H 20862.1 7000 12.5 7190
2 Agriculture Land
{1) Paddy Fields 0.0 - 138793 - 0.0 -
(2) Cassava Fields 00 - 138793 - 0.0 -
{3) Others 6.5 - 8362.1 - 43 -
3 Forestry Land 25 - 831621 - 209 -
4 Public Land 0.4 : 20862.1 . 83 :
5 Fish Pond/Reservoir 0.4 - 4051.7 - 00 -
6 Green Afea 07 . 8362.1 - 59 -
Sub-Total 4.7 il - - 521 71.0
. High-Tech Park Center
1 Residential Land 04 12 20862.1 7000 83 84.0
2 Agriculture Land
(1) Paddy Fields 0.0 - 138793 - 0.0 -
(2) Cassava Fields 05 - 13879.3 - 6.9 -
(3) Others 02 . 8362.1 : 17 .
3 Forestry Land 45 - 8362.1 - 376 -
4 Public Land 00 - 20862.1 - 0.0 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 9.0 -
6 Green Area 0.5 - 83621 - 42 -
Sub-Total 6.1 12 . - 588 549
11L.OJT Technical Suppert Center
1 Residential Land c.1 5 20862.1 7000 21 350
2 Agriculture Land
{1} Paddy Fields 0.0 - 138793 - 0.0 -
{2) Cassava Fields 04 - 13879.3 - 3.6 -
{3) Others 0.5 - 8362.1 - 42 -
3 Forestry Land 0.0 - 8362.1 - 0.0 -
4 Public Land 0.0 - 20862.1 - 0.0 -
5 Fish Pond/Reservoir 6.0 - 40547 - 00 -
6 Green Area 0.4 - 8362.1 - 33 -
Sub-Total 1.4 5 - . 152 350
Total 12.2 28 - - 1260 196.0
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Tabte 111-2-3 Setting Compensation Cost for Land and Relocation Cost for Residents

{Basic Plan: High-Tech Industrial Zone)

(3) High-Tech Industrial Zone

High-Tech Nos. of

Industrial  Residents in Relocation

zovcha ghTeh ORI S | oo ot
S HHTP Arcaof Phase1  (USD/Ma) hoﬁsrzid) (1000USD)  (1000USD)
(ha) of HHTP
@) ®) © G (2)X(c} ©X(9)
I. High-Tech Industrial Zone 1
1 Residential Land 0.9 49 20862.1 7000 18.1 343.0
2 Agriculture Land
(1) Paddy Fields 13.8 - 13879.3 - 1919 -
(2) Cassava Fields 320 - 13879.3 - 444.0 -
(3) Others 93 - 3362.1 - 78.1 -
3 Forestry Land 31 - 8362.1 - 257 -
4 Public Land 00 - 20862.1 - 0.0 -
' 5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 -
6 Green Area 0.0 - 8362.1 - 0.0 -
Sub-Tolal 59.1 49 - - 757.8 343.0
IL. High-Tech Industrial Zone 2
1 Residential Land 0.1 18 208621 7000 21 126.0
2 Agriculture Land
(1) Paddy Fields 0.6 - 13879.3 - 83 -
(2) Cassava Fields 8.5 - 1387%.3 - 1180 -
(3) Others 00 - 8362.1 - 0.0 -
3 Forestry Land 0.0 - 8362.1 - 0.0 -
4 Public Land 0.0 - 208621 - 0.0
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0
6 Green Area 2.7 - 8362.1 - 226 -
. Sub-Total 11.9 18 - - 151.0 126.0
Total 71.0 67 - - 908.8 469.0
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Table IN-2-4 Setting Compensation Cost for Land and Relocation Cost for Residents
(Basic Plan: Urban/Business Zone)

(4) Urban/Business Zone
Urban/ Nos. of )
Business Residents in . Relocalion
Zoneof  Urban/Business Compensation Cost/ Co_mpensalion Relocation
Phase 1 of  Zone of Phase 1 Cost per Arca . Houschold Cost Cost
HHTP ¢ HETP (USD/ha) . (US}?;;d (1000USD)  {1000USD)
{had (household) ousehold)
@ ®) (c) (4 (BX() ()YX(d)
1 Residential Land 03 14 20862.1 7000 6.0 98.0
2 Agriculture Land
{1) Paddy Fields 12.4 - 13879.3 - 172.0 -
(2) Cassava Fields 53 - 13879.3 - 74.1 -
(3) Others 0.0 - 3362.1 - 0.0 -
1 Forestry Land 7.5 - 83621 - 62.6 -
4 Public Land 0.2 - 20862.1 - 4.0 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 -
6 Green Asca 0.0 - 8362.1 - 0.0 -
Total 25.7 14 - - 318.8 98.0

A-1I1-54



Table 111-2-5 Setting Compensation Cost for Land and Relocation Cost for Residents
(Basic Plan: High Grade Residential Zone with Golf Coursc)

(5) High Grade Residential Zone with Golf Course

Golf Course Nas. of . Relocation
Residents in : ; .
Area of High Grade Compensation Caost/ Compensation  Relocation
Phase 1 of Residential Zone Cost per Arga  Household Cost Cost
HHTP A (USD/ha) (USD/ (1000USD) (1000USD)
rea of Phase 1
(hz) of HHTP household)
) ®) © (@) (2)X(c) B
1 Residential Land 2.2 1 208621 7000 45.2 7.0
2 Agriculture Land
(1) Paddy Fields 5.5 - 13879.3 - 76.5 -
(2) Cassava Fields 54 - 13879.3 - 75.2 -
(3) Others 0.0 - 8362.1 - 00 -
3 Forestry Land 49.1 - 8362.1 - 410.3 -
4 Public Land 134 - 20862.1 - 2804 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 -
6 Green Area 0.0 - 8362.1 - 0.0 -
Total 75.6 1 - - 887.6 7.0
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Table HI-2-6 Setting Compensation Cost for Land and Relocation Cost for Residents

(Basic Plan: New Town Zone)

{6) New Town Zone
New Town Rc?i:s.n‘:: in Relocation
Area of New T i'n Ar Compensation Cost/ Compensation  Relocation
Phase § of fw”r 1 O:a Cost per Area .~ Household Cost Cost
nare Hﬁ“]fp (USD/ha) (USD/ (1000USD)  (1000USD)
{(ha) (household) household)
(@) ® ©) @ (a)X(c) ()X(d}
1 Residential Land 3.7 240 20862.1 7000 76.5 1680.0
2 Agriculture Land
(1) Paddy Fields 10.2 - 13879.3 - 141.0 -
(2) Cassava Fields 20.1 - 13879.3 - 2785 -
(3) Othess 16.1 - 8362.1 - 135.0 -
3 Forestry Land 05 - 8362.1 - 4.1 -
4 Public Land 0.1 - 20862.1 - 1.5 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 - l
6 Green Area 23.7 - 8362.1 - 198.3 -
Total 74.3 240 - - 834.8 1680.0
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Table I11-2-7 Setting Compensation Cost for Land and Relocation Cost for Residents
(Basic Plan: Skeleton Road of HHTP)

(7) Skeleton Road of HHTP
Nos. of Relocalion
0?:::;::: ?)I :::éd;‘:i I:f Compeosation Cosy/ Compensation  Relocation
HHTP Phase 1 of Cost per Area Household Cosi Cost
2) HHTP (USD/ha) UsD/ (1000USD)  (1000USD)
{householdh household)
(a) ® (<) (d) (@)X(c) {®)X(d)
1 Residential Land 0.6 18 20862.1 7000 11.3 1260
2 Agriculture Land
(1) Paddy Fields 10.8 - 138793 - 149.5 -
(2) Cassava Fields 135 - 13879.3 - 187.2 -
(3) Others 1.6 - 83621 - 13.5 -
3 Forestry Land 2.8 - 8362.1 - 238 -
4 Public Land 1.2 - 26862.1 - 24.6 -
S Fish Pond/Reservoir 0.5 - 4051.7 - 2.2 -
6 Green Arca 18.8 - 8362.1 - 157.2 .
Total 49.8 18 - - 569.7 126.0
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Table I-2-8 Setting Compensation Cost for Land and Relocation Cost for Residents
(Basic Plan: Others)

(8) Others (Central Park, Tan Xa Lake, et¢.))

Nos. of

Central Park Residents i : Relocation _
Arcaof C:s; e‘ Ps : Compensaticn Cost/ Compensation  Relogalion
Phase 1 of A g fraPh ar 1 Cast pet Area . Household Cost Cost
HHTP “’;"Hmf;"' (USD/ha) (UsD/ (1000USD)  (1000USD)
(ha) (householdy household)
@) ®) © ) @X() GX(E)
1 Residential Land 136 222 20862.1 7000 282.9 1554.0
2 Agriculture Land
(1) Paddy Fields 425 - 13879.3 - 589.5 -
{2) Cassava Fields 21.9 - 138793 - 304.1 -
(3) Others 12.2 - 8362.1 - 101.8 -
3 Forestry Land 71 - 8362.1 - 59.6 -
4 Public Land 74 - 20862.1 - 1541 -
5 Fish Pond/Reservoir 1224 - 4051.7 - 4959 -
6 Green Area 137.0 - 8362.1 - 1145.5 -
Total 364.0 222 - - 31333 1554.0
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Table 111-2-9 Setting Compensation Cost for Land and Relocation Cost for Residents
(Basic Plan: Total Area of Phase 1 of HHTP)

(9} Total Area of Phase 1 of HHTP

Relocation

Nos. of
Land Asea of Residents in Cost/ Compensation .
Phasel of h Relocation Cost
HHTP asel of Household Cost (1000USD)
\ HHTP (USD/ (1000USD)

(®2) (houschotd) household)

) ®) © ®X()
i R&D Zone 1216 78 7000 15429 546.0
2 Center Area 122 28 7000 126.0 196.0
3 High-Tech Industriat Zone 71.0 67 7000 908.8 469.0
4 Urban / Business Zone 25.7 14 7000 3188 98.0
5 High Grade Residential Zone 75.6 3 7000 887.6 7.0
6 New Town Zone 743 240 7000 8348 1680.0
7 Skeleton Road of HHTP 49.8 18 7000 569.7 126.0
8 Others (Central Park, Tan Xa Lake, etc) 364.0 222 7000 31333 1554.0

Total 794.2 668 7000 8321.9 4676.0
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Table ilt-2-10 Sctting Compensation Cost for Land and Relocation Cost for Residents

{Alemative Plan: High-Tech Industrial Zone)

13} 1ligh-Tech Industrial Zone

High-Tech Nos. of .
ity pousa Pk (Veo) sos | (00ousp)y  (rooousp)
fhat of HHTP Bouschold)
(2 ®) &) {0 (0X(c) bRy
1. High-Teck Endustrial Zone §
1 Residential Land 09 49 20852.1 000 18.1 3431.0
2 Agriculture Land
(1) Paddy Fields 13.8 - 138719.3 1919 -
{2) Cassava Fields 320 13879.3 444.0 -
{3) Others 9.3 8362.1 R -
3 Foresiry Land 31 83621 - 25.1 -
4 Public Land 0.0 20862.1 - 00 -
5 Fish Poad/Rese rvoir 0.0 4051.7 - 0.0 -
6 Green Area 0.0 8I62.1 - 0.0 -
Sub-Total 55.1 49 - - 757.8 3430
1i. High-Tech ladustrial Zowe 2
1 Residential Land 0.1 18 208521 7000 2.1 1260
2 Agriculture Land
(1) Paddy Ficlds 0.6 - 13879.3 - 83 -
(2} Cassava Fields 85 - 138793 1180 -
(3) Others 00 - 8362.1 - 00 -
3 Forestry Lang 60 - 8362.1 - 0D
4 Public 1and 0.0 20862.1 - 090
5 Fish Pond/Reservoir 0.0 4051.7 - 0.0 -
& Green Area 27 8362.1 - 25 -
Sub-Totat e 18 - 151.0 126.0
{I1. New Town ( in Basic Plag)
1 Resideatial Land 35 240 20862.1 7000 73 1682.0
2 Apgriculture Land
(1) Paddy Fickis 9.6 - 13879.3 - 1332 -
(2) Cassava Fields 19.0 - 13879.3 - 263.1 -
(3) Others 153 - 8362.1 - 1275 .
3 Forestry Land 13 - 8362.1 . 39
4 Fublic Land 1 - 208621 - 1.4 -
3 Fish Pond Resenvoir 00 4051.7 - 0.0 -
6 Greea Area 224 - 81621 - 187.3 -
Sub-Tolal 70.2 240 . - 788.7 1680.0
Total 141.2 307.0 = - 1,697.5 2,149.0
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Table 1-2-11 Setting Compensation Cost for Land and Relocation Cost for Residents

(Alternative Zone: High Grade Residential Zone)

(5) High Grade Residential Zone

High Grade Nos. of

Residential  Residentsin Relocation
Zone Arcaof  High Grade Compensation Cost/ Compensation  Relocation
Phase 1 of Residential Zone Costper Area  Household Cost Cost
HHTP  AreaofPhase1  (USD/2) heﬁ‘:ﬁi‘; ] (1000USD)  (1000USD)
(ha) of HHTP 0ld)
@ ®) <) ] ()X(c) ®)X(d)
1 Residential Land 22 1 20862.1 7000 45.2 10
2 Agriculture Land
(1) Paddy Fields 55 - 138793 - 76.5 -
(2) Cassava Fields 5.4 - 13879.3 - 75.2 -
(3) Others 0.0 - 8362.1 - 0.0 -
3 Forestry Land 49.1 - 8362.1 - 410.3 -
4 Public Land 13.4 - 20862.1 - 280.4 -
5 Fish Pond/Reservoir 0.0 - 4051.7 - 0.0 -
6 Green Area 0.0 - 8362.1 - 0.0 -
Total 75.6 1 - - 887.6 7.0
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Table 111-2-12 Setting Compensation Cost for Land and Relocation Cost for Residents
{Alternative Plan: Tetal Area of Phase 1 of HHTP)

(9) Total Area of Phase 1 of HHTP

Land Area of Nos. of Relocation
Residents in Cost/ Compensation .
Phase 1 of Relocation Cost
HHTP Phase 1 of Household Cost 1000USD
! HHTP wsor | qooouspy ¢ )
(ha} {household) household)
@ ®) © ®}X()
1 R&D Zone 121.6 78 7000 15429 546.0
2 Cenler Area 122 28 7000 126.0 196.0
3 Righ-Tech Industrial Zone 1412 307 T000 1697.5 21490
4 Urban / Business Arca 25.7 14 7000 3188 98.0
5 High Grade Residential Zone 75.6 1 7000 887.6 7.0
7 Skeleton Road of HHTP 46.8 18 T000 5354 126.0
8 Others (Central Pask, Tan Xa Lake, etc) 3710 222 7000 31936 1554.0
Total 794.1 668 7000 8301.8 4676.0
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Table 111-2-13 Selling & Leasing Prices of Industriat Estates in Vietnam

Name of Region Distance from Total Area  Factory lot Factory Lot
GIE, EPZ Major City Area  Lease PeriodSetling Price Lease Price
(km) (ha) (ha) (year)  (USD/m2) (USD/m2/y)

Dong Anh LE. North 25km{Hanoi) 200~300 - - - 2~25
Noi Bai (Soc Son) EPZ North 45km(Hanoi) 100 - - 115 -
Thang Long North LE. North Skm(Hanoi) 128(Phase 1) 87 - 100-~120 -
Nomura-Haiphong 17. North Skm(Hai Phong) 153 123 50 - 22
Phu Thai LE. North 20km{Hai Phong) More than 50 - 20-50 - 1.5-2
Da Nang EPZ Central (Da Nang) 120 70 50 42 -
Tan Thean EPZ South dka(Ho Chi Minh) . 300 - 50 - 216
Linh Trung EPZ South 16km{Ho Chi Minh) 60 40 - - 22
Can Tho EPZ South 170%m{Ho Chi Minh) 150¢{Phase 1) 57 - - 1.125~1.3
Amata 1. P. South 0km(Ho Chi Minh) 700 - - 60-65 -
Bien Hoa Industrial Zone Il South 40km(Ho Chi Mink) 236 162 - 20 1.8
Ho Chi Minh High-Tech Park  South 15km{Ho Chi Mink) 300 220 - . around 3.0
Long Binh Techno Park South km{Bicn Hoa) 100(Phase 1) 72 50 65 -
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Table I11-2-14  Sclling and Leasing Prices of Industrial Estates located in and around Metropolitan Arca

in Other Asian Countries
(1995 price)
Name of Country Distance from Total Area Factory Lot Factory lot
GIE, EPZ Major City Arca  Sales Price Lease Price
. (km} (ha) {ha)  (USD/m?2) (USD/m2/y’
East Jakarta 1.P. Indonesia  40km(lakarta) 320 306 60~65 .
MM21001.P. Indonesia  30km(Jakarta) 500 307 65~80 -
Bukit Indah City (SB1 Area)  Indonesia  65km{Jakarta) 1,300 1,300 55 5~5.5
Karawang Intl Industrial City Indoncsia  6km(Karawang) 1,200 206 53~57 0.5
Pasir Gudang Tambahan Malaysia  36km{Johor Baru) - 383 - 4.3-~3.2
Masjid Tanah LE. Malaysia  32km(Malacca) - 7t - 24
Pulau Indah I.P. Malaysiz  43km{Kuvala Lumpur) - 1,680 - 6.8
Selat Kelang Utara Peringkit HiMalaysia  47km{Kuata Lumpur) - 418 - 5.6
Holy Anget LE. Philippines  80km({Metro Manifa) 52 32 - 24
Luisita Industrial Park Philippines 120km{Metro Manila) 120 - - 24
First Cavite LE. Philippines 30km(Makati) 272 - 65 .
Gateway Business Park Philippines 38km{Meiro Manila) 120 - 100 -
Canlubang LE.- Terelay Phase Philippines 46km(Intemational Airporty 170 - 56 -
Laguna International LE. Philippines 25km(Makati) 117 - 64 -
Kranji Singapore  25xm{Changi Airport) 101 97 - 13~22
Sungei Kadut Singapore  28km{Changi Airport) 226 - - 13~15
Woodland East Singapore  24km{Changi Airport) 193 133 - 13~17
Kallang Basin Singapore  22km{Changi Airport) 74 - - 56~62
Loyang Singapore  2.5km(Changi Airport) 119 - - 16~23
Siam Cement Industrial Land  Thailand  86km({Bangkok) 277 - 59.7 -
Bangpakong LP Thailand  57km(Bangkok} 260 - 725 -
Dallian LE (Phasell) China 30km(DaHian) 200 140 85 -
Qingdao I.E China 3km({Qingdao) 660 - 37 -

Source: ASEAN CENTRE, Tokyo
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Table 115-2-3§ Financia} Cost and Benefit Row and FIRR (Basic Plan: Case 1:High-Tech Industrial Park)
Snbus Frive of Poctary Lad
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FIRR= 1447T%
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Table 111:2-16 Financial Cost and Benefit Flow and FIRR (Basic Plan:Case 2: High-Tech Industrial Park)

Saley Price of Factan; 1ot
L L
FRRs_ J.51% {at 1997 ooentapd priee )
Caod Rere Comp L Comt Co iom Cowt L o Cont Cast Talal Fery Lt Revewas Total Baluivcy
Cot of Uhilaims of Wit Suden ervoras
(ODUsHh e  {100LSE) FCOO0CUST LCIO0USH  (LeMLUSH {10 LRE) 1,000 L5y 0,08 LXE)

o L] ] "}
1% ] L -]
199 n S09 49 e 1)) L a -LH6
1000 T (3 198 24281 L) -4
200k n 4185 63656 [F 2 1] 13658 1,385 11,087
2002 T n 472 L X tr) e4831
2,503 N n 8318 3.3 B245
2,004 T n 3544 5544 5473
2,008 n i 1772 L 201
1,005 i T L] L] -1
2067 7N T 0 [ <71
1008 n n 0 -n
2008 n 7 0 R i]
2,610 ] hi] [} -1
el n n Q -7k
2012 H N o -1
2011 " T L] -n
2614 U 74 4] brg |
e Ti 11 Q =T
2016 it n ¢ -1
1017 7 12 0 -n
o8 1 n 0 -N
2018 n n L] -
030 M n 1] -7
2021 71 1845 12 Rt [ =370
002 n 7 0 -Th
2023 1] 7 ¢ -
pXinl } N bl [} -1
18 7t Tt L] B |
1038 k) mn 0 -1
101 ki 71 Q N
2028 n H L) -
2,629 n n L) -7k
2030 | Tt )] -1
03 7 2963 1518 4582 [} 4552
1032 Il T L] -H
1633 L 7 ] -1
2034 n k1] 0 =71
2033 T T [ -1
2036 H m 0 B
pLI:H] L] 7l L] -1
2,038 7l n [ -7l
2039 i n [ ] -1
1540 H 1 0 -7t
2041 71 1,846 LN R 0 A
2.042 7l " ¢ -1
1043 b Kl ? -1
204 it 71 L] -1
15 n H 0 -1
2045 n 7 G -
2041 n H 1] 1]
1.048 i | h 1] Tt
Tout 3ss0 K0 459 14130 13,630 32,688 poir.i) DT 4,908

A-111-66

FIRR> 2039%



Table 111-2-17 Financial Cost and Benefit Flow and FIRR (Basic Plan:Case 1: 4 Zones Total)
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Table HE-2-18 Financial Cost and Benefit Flow and FIRR (Basic Plan:Case 2: 4 Zones Total)
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Table [11-2-19  Financial Cost and Benefit Flow and FIRR (Basic Plan:Case 1: 7 Zones Tctal)
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TFable 1-2-20 Financial Cosl and Benefit Row and FIRR (Basic PlanCase 2: 7 Zones Tolal)
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Table 111-2-23 Current GDP (Agriculture Production) in Phase 1 of HHTP

Areaby Areainthe Area by Land Use Estimate of
Commune Commune in Phase 10f Residential Agriculture  Forestry  Public  FishPond/  Amy ooy
HHTP  HHTP gSOO Land Land Land Land Reservoir  QuarterS  of HIITP Site
(1,800ha)  ha) Site (ha) ha) () (ha) (ha) (ha)  (mittion VND)
Site (ha) (ha) I
(1) (2)
Tan Xa 582 391 19 103 111 157 0 0.1 3946.8
1000%  49%  264%  285%  403%  00% 0.0%
Thach Ho 458 458 33 226 66 19 41 73 53128
ach Hoa 100.0%  7.2% 493%  14.4% 4.1% 9.0% 15.9%
Ha Ban 242 48 0 44 O 4 0 0 809.6
& 1000%  00%  91.7%  00% 8.3% 0.0% 0.0%
Binh Y 458 48 5 22 21 0 0 0 7912
en 1000%  104%  458%  43.8% 0.0% 0.0% 00%
167 0 0 0 0 0 0 0 0
Co Dong 1000%  0.0% 0.0% 0.0% 0.0% 0.0% 00%
Total 1,907 945 57 395 198 180 41 73 10920.4
oa 1000%  60% 418%  210%  19.0% 4.3% 77%

/1:GDP/ha of Thach That District (18.4 million VND)X((1)+(2))

Source of current land use data: Socio-Feonomic Survey Report conducted by NISTPASS, May, 1997
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‘Fable 111-2-24 Estimate of GDP (Agricultute Production) in Phase 1 of HHTP

Esiinale of GDP inthe 15t Phase of HHTP Estimale of Cumulative GDP in the 1si
(1,000 US$) Phase of HHTP
n {1,000 US$)
1997 892 892
1998 935 1,827
1999 979 2,806
2000 1,026 3,833
2001 1,076 4,908
2002 1,127 6,015
2003 1,181 7,217
2004 1,238 8,455
2005 1,297 9,152
2006 1,360 11,112
2007 1,425 12,536
2008 1,463 14,029
2009 1,565 15,594
2010 1,640 17,234
2011 1,718 18,952
2012 1,801 20,753
2013 1,887 22,640
2014 1,978 24,617
2018 2,072 26,690
2016 2,172 28,861
2017 2,276 31,137
2018 2,385 33,522
2019 2,499 36,022
2020 2,619 38,641
2021 2,745 41,386
2022 2,876 44,262
2023 3,014 47,277
2024 3,159 50,436
2025 3,310 53,746
2026 3,469 51,215

1 The growth tate of GDP is assumed to be 1.048 based on the growih rate
of GDP in agricuituce sector in Vietnam during the past 10 years.
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Table {11-2-27 Economic Cost and Benefit Flow and EIRR (Basic Plan: HHTP)

{21 1997 constapt price)

Estimate of
fovestment Cost High-Tech

of Machiaery Industrial

Estimate of
Agriculiyre

Cost of fnternal

infrastructure of Costof £xtermal Cost of Fictory

i MRSt BUCEY maapen foicon  modicnn (LT ot ae 0o
(1000 USD) (LO00USD)  (LO0OUSD)  ons rspy HHTP HHTP

(oeousp) (L0USD)
1997 0 892 -892 -892
1998 ¢ 935 935 -935
1999 15,091 15,091 979 979 16,070
2000 13,207 12,218 25,425 1,026 1,026 -26,451
2001 70,749 171,976 12320 43170 298215 1,076 -1,076 -299,281
2002 146,173 242,422 86,240 302,190 TS 157,600 1,127 156,473 620,552
2003 99,102 3.991 73,920 259,620 438,033 275,800 1,181 274,619 163,414
2004 57647 49,280 172,680 279.607 354,600 1,238 353,362 73,755
2005 24,640 86,340 110,980 394,000 1,297 392,763 281,723
2006 D 427,282 1,350 425,922 425,922
2007 ¢ 463,375 1425 451,950 461,950
2008 0 502,517 1,493 501,024 501,024
2005 0 544,966 1,565 343,401 543,401
2010 G 591,000 1,640 589,360 589,360
2011 43,170 43,170 625,795 1,718 624,077 580,907
2012 302,190 362,190 662,639 1,801 660,838 358,648
2013 259,020 259,020 701,651 1,887 599,764 430,744
2014 172,680 172,680 742,961 1,978 740,984 568,304
2015 86,340 §6,340 736,701 2,072 784,631 698,291
2016 0 833,020 2,172 819,848 B30,848
2017 0 882,064 2276 879,788 879,788
2018 0 933,995 2,385 931,610 931,610
2019 0 988,984 2,499 986,485 986,485
2020 0 1,047.21% 2,619 1,044,591 1,044,591
p.17a) 12,312 25892 12,320 43,170 93,694 1,082,060 2,745 1,079,315 985,621
2022 2,147 48,502 86,240 302,190 439,679 1,118,068 2,876 1,115,192 675,513
2023 11,910 73,920 259,020 344,850 1,155.276 3,014 1,152,261 &07,411
2024 49,280 172,680 221,960 119371 315 1,190,562 968,602
2025 24,640 86,340 110980 1,233,445 330 1,230,135 1,119,158
2026 0 1,274492 3469 121,023 1,271,023
417,028 518,911 492800 2,590,200 4,018,939 18,973,225 57,215 18,916,010 14,897,071
EiRR= 259%
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Table H1-2-28 Economic Cost and Benefit Flow and EIRR (Alternative Plan: HHTF)

{at 1997 constant price)

Estmateof ¢ inate of
inancecr St el ey [ e
Fhase 19f HHTP Tovestons “:;, Sauipencat ({3 ﬁg) B WbePhasclol  (LOBOUSD)  (1OOOUSE)
(1ooousp) (000USDy  (ROOOUSD)  1oaq sy HHTP (nggv)
(1000 USD)

1997 0 892 -892 -892
1998 (1] 235 <935 -935
1999 3492 3,492 979 979 -4,41
2000 16470 12,233 28,703 1,026 1,026 298
2001 67,265 175,447 23,000 88,820 354,532 1,076 -1,076 155,608
2002 119,934 233,754 115000 444100 912788 209,280 1,127 208,153 704,635
2003 54,256 92000 355280 501,536 348,800 1,I81 347619 153917
2004 69,000 266460 335460 453,440 1,238 452202 116,742
2005 69,000 266460 335460 558080 1297 556783 221303
2006 46,000 177,640 223,640 627,840 1,360 626,480 402,840
2007 456,000 177,640 223,640 697,600 1,425 696,175 472,535
2008 0 756528 1493 755034 755004
2009 0 820433 1565  Bi8868 518868
2010 0 889,736 1,640 888.0% 888,096
2011 88,820 88820 942,119 1,718 940401 851,58
2012 444100 44100 997.586 1801 995786 551,686
2013 355,280 355,280 1,056,319 1,887 1,054,432 699,152
2014 266,450 265,460 1,118,510 1,978 1,116,532 850,072
2015 266460 266,460 1,184,362 2072 4182290 915,830
2016 177,640 172,660 1,254,091 2172 1,2519206  1,074280
2017 172,640 177,690 1,327,926 2276 1325650  1,148.010
2018 0 1,466,107 2,388 1,403,722 1,403,722
2019 0 1488592 2499 1486392 1,486,392
2020 0 1,576,550 2619 15B9 1573901
2021 9,798 29,051 23,000 88820 150,669 1629014 2745 1626270 1,475,601
2022 KR ¥t} 54,385 115,000 444,100 616,605 1,683,225 2,876 1,680,348 1,063,743
2023 92,000 355280 447,280 1,739,239 3014 1,736,225 1,288,945
2024 69,000 266,460 335,460 1,797,318 3,159 1,793,959 1,458,499
2025 69,000 266,460 335,460 1,856,922 3,310 1,853,612 1,518,152
2026 - 46000 177,640 223640 1918717 3469 1915248 1,691608
274,335 504,870 874,000 5,151,560 6,804,765 28338434 §7,2)5 28281219 21,476,454

EIRR= 280%

A-11-78

=
G






e

s
Alr

y igh ﬂ'h}n!ri ¢
!

JTAPAN INTERNATIONAL CODPERATION AGENCY

MINISTRY OF SCIENCE, TECHNOLDGY AND ENYRONMENT
THE SOCTAVIST REPURLIC OF VIETNOM

THE MASTER PiAN AND FEASIBILITY STLDY ON
THE KA LAC BIGH-TECH PARK PROJECT IN THE SOCTALIST
REPLBLIC OF VIETNAM

Figure lit-1-1  Land Use Plan of Phase 1
{Alternative Plan)

.;1]’?0.\' KOFL €O, LTD.
JAPAN INDUSTRIAL LOCATION CENTER
PACLHIC CONSLLTANTS INTERNATIONAL

A-Il1-79



Fnt

)

- ‘;fg{\fml F
LY

)

..{_(- ,7 7 ‘!x
Aﬂ}\
s

L

1

¢ -
T mmren
g 80 2 0F D15 e

o) (;(

- L v -
" AOXADE DN o A
P j ; F'%'laﬁé ‘,.d‘

Main or sub-main pipe with 100mm
diameter and over.

Y

'ﬂ .
Y Branch pipe with 75mm diameter
and under.

------------

Trunk pipe {to be developed as
the extenal facitities)

Line Numbering
Hi-123/ DIP-D1000

Nominal diameter
of pipe

D:.Diameler of sewer

L Type of pipe
VP :Polyvinyl chioride pipe
DIP:Ductile iron pipe

—— Pipe 1D number

JAPAN INTERNATIONAL COGFERATION AGENCY

MINISTRY OF SCIENCE, TECHNOLOGY AND EXVIRONMENT
THE SOCIALIST REPUBLIC OF VIETNAM

THE MASTER PLAN AND FEASBAIY SIUDY ON THRE
HOA LAC HEGH TECH PARK FROJECT IN THE SOCLALLIST
REFUBLIC OF VIETNAM

Figure I11-1-2 Layout Plan of Water Supply
_Facilitles (A!termtlrekl_"lgl)_

NIPPON KGE( CO,LTD.
4. JAPAN INDUSTRIAL LOCATION CENTFR
LT TSN PALINIC CONSUETANTS INTERNATIONAL

A-llI-80



Foo

A
HEGAADE I'OUQII? 7‘0‘-‘! :

A

-

I \" , -~ . . - - .

Lt eren

Foom Marcs Mot vl
T b a

Line Numbering
HI-123 /HCP-D1000

Main or sub-main pipe with 200mm
diameler and over.

Branch pipe with 150mm diameter
and under.

Trunk Sewer {lo be developed as
the extenal facitities).

Nomirtal diameter
of pipe

D:Diameter of sewer

LType of sewer
VP :Polyvinyl chloride pipe
HPC:Hume concrete pipe

— Sewer{D number

JAPAN INTERNATIONAL COOPERATION AGENCY

MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIROSNMENT
THE SOCIALWLT REPUBLIC OF VIETNAM

"THE MASTER FLAN AND FEASEILITY STUDY ON 716
HOALAC HIGH TECH PARK PROECT BN TIE SOCLALIST
REPUBLIC OF VIETNAM

Figwre 1l-13  Layout Plan of Sewerage
. Facllities (Alternative Plan) |

MIPON KOEE €0, LD,
JAPAN TSDUSTRIAL LOCATION CENTER

PACIFIC COMSULTANTS INTERNATIONAL

A-111-81




. .

---  600mm width and under or pipe

Line Numbering

Main of sub-main drain of
U-Channals with 800mm width
and over, of pipes with 800mm
diameler and over.

Branch diain of U-channels with

with 600mm diameter and under.

Hi-123 / CUC-D1000

Nominal width of channel
or nominal diameler of pipe

Drain size

~Type of drain
CUC :Concrete-made U-channe!
HPC:Hume concrele pipe

— Pipe ID number

JAPAN INTERNATIONAL COOPERATION AGENCY

MINISTRY OF SCTENCE, TECHNOLOGY AND ENVIRONMENT
THE SOCIA1IST REFUBLIC OF VIFTNAM

THE MASTER FLAN AND FEASBILITY STUDY ON TIE
HOALAC HIGH TECH PARK PROIECT TN THE SOCLALIST
REPUBLICOF VIETNAM

Figare ll-14  Layout Plan of Drainage
Facllities (Alernative Plan)
NPPON KOF OO LTD, . ’

SAPAN INDUSTRIAL, LOCATION (FNTER
FPACIAC CONSULTANTS INTERNATIONAL

A-TI1-82



Y

LEGEND

Gf)  SWITCHING STATION
®  AING MAIN UNT

® POLE MOUNTED
TRANSFORMER({160kVA)

————— 22kV DISTRIBUTION CABLEX?2

— .. 22kV SUB-TRANSMISSION CABLE
TO S/S FOR MAIN ROAD LIGHTING

22kV  SUB-TRANSMISSION
CABLEX2 TO SWITCHING STATION

>><7] MmaN SUBSTATION

= SUBSTATION FOR
MAIN ROAD LIGHTING

Nota : 22kV Cable shall be faid
in PVC pipes { ¢ 100mm}

JAPAN DNTERNATIONAL COOPERATION AGENCY

MINISTRY OF SUENCE, TECHNOLOGY AND EXVIRONMENT
THE. SOCTALIST REPUBLIC OF VIETNAM

“TRME MASTER PLAN AND FEASBILITY STUDY ON THE
HOALAC HIGH TECH PARK PROJECT IN THE SOCLALIST
REPUBLIC OF VIETHAM

Figwe I1-15  Plan of 22ky Fower
Distribution System (Altesnative Plan)

NIFPON KOHI €O, LT
JAPAN INDUSTRIAL [OCATION CFNTER
PACTIIC COMNSULTANTS INTERNATIONAL

A-111-83




%

LEGEND

[C715€ SWITCHING CENTER

®

REMOTE TEAMINAL

SUBSCRIBER ACCESS LINE (MC)

------- TRANSMISSION LINE (OFC)
—-—-— LOCAL LOOP NETWORK (OFC)

—.-—— SUBSCRIBER ACCESS LINE (OFC)

Note 1. OFC : Optical Fiber Cable

2. MC : Metallic Cable

3. Each cables shall ba laid

MIMISTRY OF SCEENCE, TECHNOLOGY AND ENYIRONMENT

THE S0CIALIST REFUBLIC OF VIETSAM

Figwe Lil-1-6  Plan of Telecommunication

HOALAC HIGH-TECH PARK PROJECT N THE SOCIALIST

THE MASTER PLAN AND FEASIBILITY STUDY ON TIE
REFUBLIC OF VIETRAM

JAPAN INTERNATIONAL COOPFRATHON AGENCY

in PVC pipes { ¢ 75mm})

Facilities (Alternative Plan)

NIFPON KOE €O, LTD.

PACIFIC CONSULYANTS INTERNATHONAL

JAPAN INDUSTRIAL LOCATION CENTER

I}

A-111-84






APPENDIX IV TECHNICAL MATERIALS

TABLE OF CONTENTS

1V.1 Location, Topography and Geology of HHTP Site by Investigation.....

IV.1.1 Introduction
IV.1.2 Outlinc of the Location, Topography and Geology of the

[AVEStIZATION ATER .. iiiiniiieniiiniirr s e

1V.1.3 Field Works
IV.1.4 Laboratory Tests
IV.1.5 Geotechnical Conditions
1V.1.6 Hydrogeological Characteristics
IV.1.7 Conclusion
IV.1.8 Ground Water Exploitation Test

1V.2 Technical Materials for Infrastructure Development Plan
IV.2.1 Technical Materials for Infrastructure Development Plan

in Overall HHTP

1V.2.2 Technical Materials for Infrastructure Development Plan

-------------------------------------------------------------------------

...........................................................................

--------------------------------------------------------------------

------------------------------------------------------

............................................

............................................................................

............................................

..................

...................................................................

of Phase 1IN HHTP oot cnnes
LIST OF TABLES

Table IV-1-1  Water Analysis Result (1/5) oo
Table 1V-1-2  Water Analysis Result (2/5) v
Table IV-1-3  Water Analysis Result (3/5) .o
Table IV-1-4  Water Analysis Resull (4/5) oo
Table IV-1-5  Water Analysis RESUI (575) criresrsrirrrverersiersecensensiasesmimisssssssscen
Table 1V-2-1  Effluent Standard of Industrial Wastc Water.......c.ovnvieiinnn
Table [V-2-2  Estimate of Consolidation Setllement ..o
Table 1V-2-3  Road ThicKNeESs c.vveeieiercciniiiin et
Table 1V-2-4  Road Pavement DEsSig@n. ..o

Table 1V-2-5  Hydraulic Design of Water Supply in Phase 1
(Basic Plan) (1/2) .ot

Table [V-2-6  Hydraulic Design of Water Supply in Phasc 1
(Basic PIan ) (2/2) cevi i

Table 1V-2-7

Hydraulic Design of Scwerage Facilities in Phase 1
(Basic Plan) (1/2)

.......................................................................



Table 1V-2-8

Table 1V-2-9

Table 1V-2-10

Table 1V-2-11

Table 1V-2-12

Table 1V-2-13

Table 1V-2-14
Table 1V-2-15

Figure 1V-1-1
Figurc 1V-1-2
Figure 1V-1-3
Figure IV-1-4
Figure IV-1-5
Figure 1V-1-6
Figure 1V-1-7
Figure 1V-1-8
Figure 1V-1-9
Figure 1V-1-10
Figure IV-1-11
Figure 1V-1-12
Figure 1V-1-13
Figure 1V-1-14
Figure 1V-1-15
Figure 1V-1-16
Figure 1V-1-17

Page

Hydraulic Design of Sewerage Facilitics in Phase 1

(BASIC PIAN ) (2/2) ccvvrevvevmeesenmsessssaosassessssesseoseecssmnesmeerenresssessssenes A-1V-32

Hydraulic Design of Drainage Facilitics in Phase 1

(Basic Plan} {1/5) eovevevinnnicninncnniane, e s A-1V-33

Hydraulic Design of Prainage Facilitics in Phase 1

(Basic Plan) (2/5) ....c.oiviiiiiiir e e A-1V-34

Hydraulic Design of Drainage Facilitics in Phase 1

(Basic Plan) (3/5) v s A-1V-35

Hydraulic Design of Drainage Facilities in Phase 1

(Basic Plan) (4/5) ..o s e A-1V-36

Hydraulic Design of Drainage Facilities in Phase 1

(Basic PIan) (5/5) .ottt A-1V-37

Building Coverage Ratio (BCR) (1/2)......cccomvmiiiincnncsinineonn, A-1V-38

Building Coverage Ratio (BCR) and Floor Area Radio

(FAR) (1/2) 1ot A-TV-38

LIST OF FIGURES
Page

Sketch of Position of Investigational Borchole......oonnicciininn, A-IV-39
Result of Geotechnical Investigation .(lll’i) .............................. A-1V-40
Result of Geotechnical Investigation (2/17) e, A-IV-41
Result of Geotechnical Investigation (3/17) .. ceeceeeenrenenenronns A-1V-42
Result of Geotechnical Investigation (4/17) c.....ecveccnecnrorinnnnn A-EVE43
Result of Geotechnical Investigation (5/17).c..cocvvvcnvvcencrennnes A-1V-44
Result of Geotechnical Investigation (6/17)...cocouvvvevviicrennnnes A-1V-45
Result of Geotechnical Investigation (7/ 17) s A-1V-46
Result of Geotechnical Investigation (8/17)........... ereretennareane A-1v-47
Result of Geotechnical Investigation (8/17) ..o, A-1V-48
Result of Geotechnical Investigation (10117) ............................ A-1V-49
Result of Geotechnical Investigation (11/1:7) ............................ A-1V-50
Result of Geotechnical Investigation (12/17) cevvvvveerirerevennan. A-1V-51
Result of Geotechnical Investigation (13/17)..vvvccinnccncnrcnnan, A-1V-52
Result of Geotechnical Investigation (14/17) e, A-1V-53
Result of Geotechnical Investigation (15/17)...... e A-IV-54
Result of Geotechnical Investigation (16/17) c.ceveevvorivcvniennnne. A-1V-55

- i -



Figure IV-1-18
Figure 1V-1-19
Figure 1V-1-20
Figure 1V-1-21
Figure 1V-1-22
Figure 1V-1-23
Figure 1V-2-1
Figure 1V-2-2
Figure IV-2-3
Figure 1V-2-4
Figure IV-2-5
Figure 1V-2-6
Figure 1V-2-7
Figure 1V-2-8
Figure 1V-2-9

Page
Result of Geotechnical Investigation (17/17) e A-IV-56
Photograph of Groundwater ExploHation Test ... A-IV-57
Photograph of Physico-geological SUIVEY...cmermeeseeerinniens A-1V-58
Stratum and Structure of Boreholes ... A-1V-59
Pumping Test Results of Borehole K-1 ... A-1V-60
Pumping Test Resuits of Borehole K-2 and K-3...iiiinnns A-1V-61
Flow Diagram of Water Treatment Plant.......ooonin A-1V-62
Hydraulic Profile of Water Conveyance Pipes.....coniiiniiannnnne A TV-63
Flow Diagram of Sewage Treatment Plant ..o A-1V-64
Annual Maximum Water Level of Tich River ......cuvierninnannns A-TV-65
Distribution of Cut Area and Volume ....c.coveveencininnininnnnee. A-1V-66
Distribution of Fill Area and Volume ... A-1V-67
Standard Road Section (1) A-1V-68
Standard Road Section (2) vovcvvieeneeieiiiess v A-1V-69
Standard Road Section (3) ..cceeinicimienieincieansisiintnes A-1V-70

- iij -






APPENDIX 1V TECHNICAL MATERIALS

1V.1  Location, Topography and Geology of HHTP Site by Investigation

IV.1.1 Introduction

JICA Study Team has carried out geotechnical investigation in Hoa Lac High-

Tech Park located in Hoa Lac, Thach That, Ha Tay province by submitting the drilling
work to the local surveyor.

To ensure the completion of the task within one month of time, the Survey or
carried out the field work with 4 truck-mounted drilling rigs from 09 August 1997 to 19

August 1997 with the following amounts:

Summary table of field works implemented

. Depth {m) Samples tested

No. | BH No. In soil In rock Total Soil Rock SPT
1 BH1 28.0 22.0 50.0 17 6 9
2 BH2 41.0 9.0 50.0 27 2 14
3 BH3 11.0 i9.0 30.0 7 2 8
4 BH4 26.6 34 30.0 17 2 9
5 BHS 20.0 10.0 300 13 2 7
6 BH6 142 15.8 30.0 9 - 10
7 BH? 15.4 14.6 30.0 11 4 5
8 BH2 13.4 16.6 30.0 10 3 5
G BH9 15.0 15.0 30.0 10 4 6
10 BHI10 19.2 10.8 30.0 12 0 9

Total 203.8 136.2 340.0 133 25 82

The positioning of the drilling poinls were carried out on the basis of the locations
of the points determined by JICA Study Team on the 1:5,000 scale map. Due to the
difticult ficld condition, some points have been moved to other locations as approved by

HCA Study Team.

The laboratory tests of soil, rock and water samples were carried out al the

laboratory of the Survey and Exploration Enterprise according to 3IS and cquivalent
standards, with Eng. Nguyen Quy Vu in charge.
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IV.1.2  Outline of the Location, Topography and Geology of the Investigation Area
(1) Location

The investigation boreholes were arranged scatteredly in the area of Hoa Lac

High-Tech Park, located in Hoa Lac, Thach That, Ha Tay province (refer to Figure 1V-
1-1).

(2} Topography

The relief of the investigation area is of gentle, low hill topography dotted with
man made ponds and reservoirs. There is still practically no infrastructure. The
transportation of exploration equipment to the drilling site was relatively difficult.

(3) Outlines of Geological Seiting of the Area

According to the 1:200,000 scale geological map compiled by the General
Department of Geology in 1974, the geological setting of the Hoa Lac High-Tech Park

arca belongs to the Hanoi depression.  Here are present the following geologic
formations:

1} Protcrozoic group, Song Hong complex {PR-sh)

Consists of biotite schist, with gamet, sillimanite, graphite, migmatite
amphibolite. The thickness of the complex is >2,000 m.

2) Upper Permian ~ Lower Triassic Gioc Cun suile (P,-T,gc)

Consists of coal bearing shale, sandstone, limestone, porphyritic basalt and
rhyolitic tuff, with a thickness of 900 - 1,000 m.

3) Lower Triassic, Muong Huy suite (T,mh)

Consists of conglomerate, sandstone, shale, basic extrusive rocks, calcareous
tll, with thickness 500 — 800 m.

4) Middle Triassic, Ladinian stage, Cot Bai suite (T,lcb)

Consists of sandstone, shale, thin bedded limestone, intercalated with some
lenses of calcareous tufl, with thickness about 450 — 500 m.

5) Quaternary sediments

Consist of clay, sand, mixed with some gravel, distributed as thin layers in
the valleys and in the south and SE of the arca.
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1IV.1.3 Ficld Works
(1) Drilling

'Yhe locations of borchales are enumerated from BH1 to BH10 {according to the
location plan of the borcholes provided by JICA Study Team). The borcholes were

drilled by UKB-500, UGB-50 drilling rigs, rotary drilling method with coring and clay
mud circulation.

The depth of the boreholes were as follows:
BH1, BH2: 50 m/BH
The remaining boreholes: 30 m/BH
The staring borchofe diameter was 130 mm
The end diameter was: 110 mm
The total depth of the boreholes was 340 m
(2) Sampling and Tests

The undisturbed and samples were collected from boreholes at various depth.
The interval of the undisturbed sample is 1.0 to 2.0 m, depending on the distribution and
thickness of the soil layers in the borcholes. The undisturbed samples had a diamcter
of $110 — $91 mm. The samples when collected were wrapped in paraftin, retained in
the field 1 - 2 days, then were transported immediately to the laboratory. During the
ficld work the core samples and samples from SPT were also collected. These samples
were stored according to the general standard.

Water samples were also collected from 5 locations, of which:

3 samples from were BH3, BH4, BH7 and 3 samples cre from the reservoirs:
MS1: Tan Xa reservoir and MS2:  Ha Bang reservoir.

Total number of samples collected:

Soil and rock samples 133 samples
Rock samples: 25 samples
Water samples: 5 samples

(3) Standard Penetration Tests (SPT)

SPT were carricd out in all borcholes.  The tests were carried out at interval of
about 3 m. The slandard penetration tests were carried oul according to JIS-A-1219
standard. The SPT equipment has the following parameters:
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Split core barreh:

*

Quler diameter: 51 mm
Inner diameter: 35 mm
Length: 635 mm
Hammer: 63.5kg
Dropping height: 75 cm

V.14 Laboratory Tcests

All undisturbed soil samples collected from the boreholes were delivered to t he
laboratory for testing. The undisturbed samples were subjected to the following tests:

L]

Grain size distribution test: 133 tests

Atterberg limits test: 133 tests

Density test: | 133 tests

Specific gravity test: 133 tests

Triaxial test: 23 tesis

Consolidation test; 10 tests !

Rock physico-mechanical tests;: 25 samplces

Water chemical analysis; S samples

The tests were carried out according to JIS standard.

1V.1.5 Geotechnical Conditions

From the results of the drilling at 10 points in the site of the Hoa Lac High-Tech
Park, the laboratory tests of soil samples together with SPT in the field, it is possible (o

distinguish the following soil layers from the surface downward as follows:

(1) Layer 1 (CL): Yecllow grey, red brown stiff silty clay, mixed with lateritic clods.

This layer has limited distribution, enly met in BH9, just on the surface, with a
thickness of 4.2 m.  One SPT was carried oul in this layer, giving N value = 15.

{(2) Layer 2 (SM): Brown, greyish brown, yellow brown stiff to very stiff silty clay,
conlaining lateritic gravel.

This layer occurs directly on the surface at the locations of BH1, BH2, BH4, BHS,

and BH& with thickness from 3.0 m (BH8) to 6.5 m (BH1), in average 5.0 m.
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The mean N value of 6 SPT in the layer is 16.

(3) Layer 3 (MH): Yellow brown, faint brown, light grey siiff, in some places very
stiff clay mixed with quartz gravel.

This layer is distributed nearly every where in the investigation area, under layer

1 and layer 2 or right on the surface, with a thickness from 4.5 m (BH3) to 16.9 m
(BH1), in average 8.0 m.

The N value from 27 SPT is from 6 to 30, in average 14.

(4) Layer4 (CL): light grey, white grey, very stiff, in some places hard or stiff slity
clay.

This layer has limited distribution in BH4, BH5, BH7 and BHS, underlying layer
3, with thickness varying from 4.6 m (BH8) to 8.0 m (BH7), in average 6.0 m.

From 9 SPT, the average N value is 19.

(5) Layer 5 (SM): Brown red very sliff to hard sandy clay with yellow grey, white
grey veins, conlaining quartz gravel and laterite clods.

This layer is present only at BH6, with a thickness of 3.0 m, in the form of a lens.

The N value in SPT is 28.

(6) Layer 6 (MH): Faint brown, yellow brown, stiff clay mixed with quartz gravel
and residual weathered rock fragments.

This layer only cxists in BH6, under layer S, with a thickness of 4.4 m.

The N value in SPT is 12.

(7) Layer 7 (SC-GC): Yellow grey, white grey, hard, in some places very stiff
sandy clay, containing grave), in some places quartz cobbles and boulders.

This layer has deep and limited distribution in BHS, BH7, BHY and BH10, with a
thickness varying from 3.5 m (BH5) te 8.6 m (BH10), in average 5.7 m.

9 SPT were carricd oul in this layer giving average N value of 30.

(8) Layer 8(ML): Grey, ycllow grey, hard, in some places very stilf clay, silty clay,
mixed with boulders and rubbles of weathered shale.

This layer has an unstable thickness and has limiled occurrence in BH3 (6.5 m
thick), BH2 (22.7 m).

10 SPT were carried out in this layer, giving N value varying from 18 to 48, in
average 30.
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(9) Layer9: Bedrock
The bed rock consists of:

* Black grey, thin bedded, coal bearing shale, sirongly to moderately
weathered, strongly fractured, easily separated along bedding plane.
As the sample was broken when collected.  The SPT gave N values >50.

* Black grey, blue grey, thick bedded limestone, slightlly weathered,
strongly fractured, with small cavities formed by groundwater dissolution.
The limestone layer was met only in BHI.

* Black grey, basic extrusive rock, moderatcly weathered, sirongly
fractured.

IV.1.6 Hydrogeological Characteristics
(1) Surface Water
Due to the topographic characleristics of the invesligation area which consists of

low hill ranges extending in W-E direction, in the narrow valleys separating them there
are small strcams flowing generally in W-E direction.

To create water sources for cultivation, the local people have build some dams

across the streams and valleys, forming man made rescrvoirs.

The water levels in the reservoirs vsually varies seasonally: in the dry season it

is usually very low, but in the rainy scason in rise very high causing local floods.

(2) Groundwater

The result of investigation shows that in general groundwater occurs widely in the
arca in the layers near the surface with smalt productivity, with water level varying
scasonally and related with the surface water and rainfall.

Also during the course of investigation, we have discovered a limestone layer
with good water bearing capacity. But as the task of the investigation was limited, we
could not investigated further.

In general, both the surface and groundwaler in the investigation arca has no
aggressiveness to the concrete structures.  The results of chemical analysis of water
samples arc shown in Table [V-1-1 to Table 1V-1-5.
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1V.1.7 Conclusion

(1)} Geotechnical Conditions

Based on the result of the investigation at 10 points within the Hoa Lac High-
Tech Park area, Thach That District, Ha Tay Province as shown in Figure IV-1-2 to
Figure 1V-1-18, the folowing soil layers have been preliminarily differentiated:

1) Soil layers in alluvial sediments

*

*

Layer 1 (CL): has limited distribution, with thickness 4.2 m.

Layer 2 (SM):  Stiff to very stiff silty clay, in average 5.0 m thick, with
mcan N value in SPT of 16.

Layer 3 (MH):  Stiff, in some places very stiff clay, distributed widely
with average thickness of 8.0 m.  The N value in SPT is in average 14.

Layer 4 (CL): Very stiff, in some places hard or sliff silty clay, with
limited distribution, with average thickness 6.0 m. The average N value
in SPT is 19.

Layer 5 (SM). Siiff sandy clay, present as a lens in BHG6, with a
thickness 0f 3.0 m.  The N value in SPT is 28.

2) Soil layers in eluvial formations

*

Layer 6 (MH).  Stiff clay, also existing as a lens in BH6, with a thickness
of 4.4 m, with N value in SPT of 12,

Layer 7 (SC-GC): Hard sandy clay, with limited distribution with an
average thickness of 5.7 m, with N valu¢ in SPT of 30.

Layer 8 (ML): Hard clay, silty clay with limited distribution, with
thickness 6.5 22.7 m.  The N value in SPT is in average 30.

3) Bedrock

The bed rock consisis mainly of black grey, thin bedded, coal bearing shale,
strongly weathered.  Besides, there are also limestone and basic extrusive rocks

in some places.

(2) Hydrogcological Conditions

*

The surface water and groundwater documentation hydraulic relationship
and interact to cach other. The water level varies scasonally. In the
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rainy scason it causes local flood, affecling the transportation and
conslruction.

* The limestone layer has high water bearing capacity, investigation should
be invested to this aquifer for exploitation and utilization.

* The groundwater and surface water are not aggressive to varions kinds of
concrete.

1V.1.8 Ground Water Exploitation Test
(1) Objects and Methodology

The ground water cxploitation test was performed by a subcontractor of the JICA
Study Team, being aimed to determine the potential yicld of the groundwater in the
Study Arca and to obtain analysis data of extracted water. A series of the test took
place at the Study Arca between the end of February and the middle of March, as shown
in Figure 1V-1-19.

A number of ground elecirical resistivity survey, as shown in Figure 1V-1-20, was
conducted over the Study Area in advance to identify possible intake points. As a
result of ground electrical resistivity survey, selected three (3) points, K-1, K-2 and K-3
in the Study Area, as shawn below, were the subject 1o pumping test, using the drilled
hole of 110 mm at the lower and 147 mm at the upper in diameter with 100 m in depth.
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(2} Test Resulls

The stratum examined and the results of continuous pumping, and water level
recover test at three (3) points are shown in the Figure 1V-1-21 and Figure 1V-1-22 and
IV-1-23. Based on this results, groundwater fescrves in the Study Area have been
identified like 470 m*/day at K-1, no water at K-2 and 80 m%/day at K-3.

The result of water qualities analysis for groundwater is shown below. All of

water qualilies are regarded 1o be not beyond the drinking water standard in Vietnam.

However, relatively high-concentration of iron (Fc) and manganese {Mn) are measurcd.

Analysis Result of Ground Water

No. Items Unit Analysis
values
1 Temperalure °C 26
2 pH 82
3 | lron(Fe™) mg/l 0.16
4 Total iron (T-Fe) mg/] 0.19
S Manganese (Mn™) mg/1 0.06
6 | Total manganese (T-Mn) mg/l
7 Ammonia nitrogen (NH,-N) mg/] not detectable
8 Nitrate nitrogen (NO,-N) mg/l 0.4
9 Nitrite nitrogen (NO,-N) mg/] 0.2
10 | Calcium {as CaCO,) mg/]
11 ] Carbonate (CO,*) mg/) 31
12 | Alkalinity {as CaCOy) mg/] 150
13 | Total hardness (as CaCQO,) mg/l 154
14 | Phosphorous (PO,") mg/l 0.2
15 | Sulfate (SO,%) mg/i 8
16 | Conductivity micro-Sfem 104
17 | Total dissolved solid (TDS) mg/l 0.23
18 | COD mg/i 1.1
19 | Turbidity mg/l 8

Source : JICA Study Team
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(3) Implication of Test Results

From the results of pumping tests, the only K-1 points in the Study Area gave
realistic possibility to use groundwater. Estimated possible yield of groundwater in the
Study Area is limited to some 2,800 m*/day assuming the installation of six (6) wells, on
the condition that more detail pumping tests take place at the actual well drilling points.

As per water ground water quality, the limitation of Iron (Fe} and Manganese
(Mn) for industrial use is deemed to be 0,05 mg/l and Turbidity is also expected to be
less than 3 degree, considering not to cause problems in water use process. Thus,
adequate facilitics should be provided for the water utilization in the Study Area to
remove fron, Manganese and Turbidity in ground water.

1V.2  Technical Malerials for Infrastructure Development Plan
1V.2.1 Technical Materials for Infrastructure Development Plan in Overall HHTP
(1) External Water Supply Facilities

The external water supply facilitics, which are commonly used for the HHTP arca
and the Hanoi National University arca, comprise water intake sysiem, water treatment
plant and water conveyance system and conveyance pipes 10 be laid between Da Chong
and Hoa Lac, and water rescrvoirs inside the HHTP area.  The water intake system and
the water treatment plant will be constructed in Da Chong located adjacent to the Da
River and require the site area of about 6 ha.  Water taken from the Da River will be
treated by the water treatment plant which is shown in Figure 1V-2-1, employing
sedimentation process after coagulation and rapid sand filtration process. The water
conveyance system will consist of transfer pumps and conveyance pipes. The
conveyance pipes will be installed from Da Chong to Hoa Lac Town along the national
road No., 422 through the southern side of the Xuan Hai Lake and the Dong Mo Lake.
The inside area of HHTP will be covered by water conveyance pipes to be installed
around trunk roads, as shown in Figure 6-3-3 of Volume 11,

The main specifications of the external water supply facilities at the final
development phase are summarized as follows and the hydraulic profile of water
conveyance system is shown in Figure 1V-2-2.

A-1V-11



)

External Sewerage Facilities

(a) Sewage generation and development phasing

Waste water will be generated in the developed arca through industrial and
research activities, living life, etc. The sewerage facilities will apply the
separated collection system which is of high-effectivéness in terms of water
environment preservation.  The waste water will be collected and treated by
sewerage system before being discharged into public water bodies. From
the viewpoint of economical enforcement of sewerage development, a
common external sewerage which covers not only the HHTP area but also the
Hanoi National University area is recommended in the Study.

The design basis of the external sewerage facilities for the two (2)
development zones is set as follows based on the total water demand of
68,000 m*/day at the final development phase in 2020:

* Daily average wastewater (DAWW):

= Daily average water demand = 68,000 m*/day
* Daily maximum wastewater (DMWW):

= DAWW x (1 + groundwater infiltration ratio, 20 %)

x (daily peak factor, 1.2) = 97,920 m’/ day

* Hourly maximum wastewater (HMWW):

= DMWW x (hourly peak factor, 2.5) x 1/24 = 10,200 m’/h
The external sewerage facilities will be developed in the following stepwise

manner in line with the wastewater discharge al respective phase.

Development Phasing of External Sewerage Facilities

Items Phase
2005 2010 2020
Daily Max. Wastewater {m*/day) 33,100 62,100 97,920
Sewage Treatment Capacity 20,000 x 2 trains 20,000 x 4 trains 20,000 x 5 trains
(mm*/day) {Total 40,000} (Yotal 80,000)  (Total 100,000)

In terms of influent waste water qualitics, BOD (Biochemical Oxygen
Demand) and SS (Suspended Solids) are assumed as 300 mg/l for design

condilion, considering the activily categorics taking place in the respective
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development zone. In the event thal secwer contains hazardous or toxic
substances, either higher concentrations than the specified limitation, tenant
enterprises are obligated to provide their own pretreatment.

The external sewage treatment plant will treat waste water to meet the
effluent limitation of the Level-B specified by the Vietnamese Government
as shown in Table 1V-2-1, i.e. less than 50 mg/l of BOD and less than 100
mg/l of S8, Trealed waste water will be discharged into the Tich River
through the tributary running in the HHTP area. In order to save water
consumption in the area, some 10 % of treated watcr is planned to be reused

for irrigation for green-keeping and other purposcs, afler being treated by
water reclamation system.

(b) Oulline of external sewerage facilities

The external sewerage facilities, which are commonly used for the HHTP and
the Hanoi National University area apply the treatment process as shown in
Figure 1V-2-3, and comprise irunk sewage pipe system, sewage lreatment
plant, treated water discharge system and water reuse plant. The sile of
scwage lreatment plant will require the lot area of some 22 ha at the final
development phase.  While the plant site will be located southeast the inside
of the initia} development area of HHTP, it will be expanded beyond the
boundary of the initial development area afterward the second phases. The
sewage treatment plant will apply oxidation ditch process, behind the reasons
such as : (i) strong durability against low temperature weather in the carly
months of the year, (ii) easier operation and maintenance, and (iii) the
necessity to meet the removal of Ammonia in waste water specified by the
Government Standard.

(3) External Drainage Facilities

Storm water in the HHTP area is drained to the Tich River running cast of the
HHTP boundary through its tributary sircams and the Tan Xa Lake. The land
clevation level of most land in HHTP is beyond 10 m + MSL, except for the low-lying
land for rice paddy use. If the return period is assumed 100 years, the water stage of
the Tich River is not beyond 10 m + MSL cven at the flood time as shown in Figure
1V-2-4, so that the HHTP arca is rarely exposed against flooding risk.

Retention ponds with sufficient storage volume will be provided in the HHTP
area, not to cause the increase of peak flow along the downstrcam of discharge
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waterways at the time of heavy rain.  Together, storm water ditches along trunk roads
will be developed as external drainage facilities.

1IV.2.2  Technical Materials for Infrastructure Development Plan of Phase 1 in HHTP

(1)

Land Grading Plan
1) Land elevation plan

The experienced Mlood level of the Tich River flowing 2 km east of the park
is observed at Mean Sea Level (MSL) 48.0m, 48.5, +9.5 m, and +10.0 m as the
return period of 5 years, 10 years, 50 years and 100 years respectively.
Although the Jarge earth work will be avoided due to the environmental
conservalion and cost reduction, part of the HHTP site should be raised by the
land filling in order not to cause the flood problems. R&D Zone, High-Tech
Industrial Zone, elc. will be raised higher than MSL +10.0 m and internal road be
conslructed MSL 48.5 m to cope with the 100 years and 10 years return period
fleod respectively.

2) Barth work volume

A filling earth work will be necessary in a part of the High-Tech Industrial
Zone in terms of average filling height of 1.9 m. Total filling volume is
estimated at 690,000m3 and highest filling height will be 4.6m to raise the
cxisting MSL+54 m land to MSL+10.0 m. 740,000 m’ filling material is
available from the neighboring hill arca where MSL+20.2m hill top will be cut to
MSL+16.0m. Figure 7-6-1 of Volume II shows the land grading plan of the
High-Tech Industrial Zone. The cut and filling volume distribution is shown in
Figure 1V-2-5 and Figure 1V-2-6.

The main road connecting the High-Tech Industrial Zone with the
interchange of the highway will also require the filling carth work.  The highest
filling height of the main road will be seen where the existing MS1.+5.0m land is
designed to be MSL4+8.5m making 3.5m height filling.

3} Estimalc of settlement

Consolidation seitlement at the highest filling area is predicted as shown in
Table 1V-2-2.  The maximum seitlement is estimated at 24 ¢cm and 1.3 years and
5.5 years are forccasted to rcach the 50% and 90% settlement, The rapid
scittement will be happened within the period of half year after the completion of
fitling work, then the residual settlement will be continued. Temat 6 months,
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11cm at 1 year, 15 cm at 2 years, and 18 ¢m at 3 years of settlement will be
observed afier the completion of the filling work.

To cope with the consolidation seitiement, extra filling with approximately
40,000 m3 shall be made and appropriate period, ie. the half year shall be
reserved after the completion of earth filling before the stant of utility
construction.

High-Tech Industrial Zone Main Road
{at the maximum filling Area)  {al the maximum filling Area)
Consctidation i1-24cm 10-20cm
Settlement
Settlement Period 1.3 years: 50% settlement 1.3 years: 560% sctilement
5.5 years: 9% scttlement 5.5 years: 90% settlement
Residual Settlement Lapse Graph
0%
-10%
-20%
= -30%
3 -40%
8 -50%
5 -60%
0%
-80%
-9%
-100% :
) 365 730 1095 1460 1825 2190
(1 yean) Day

4) Design of foundation

According to the result of the core boring tests conducted by the Study Team,
basc rock with N valuc of more than 50 is expected around 20 m deep from the
surface. A ssilty clay with 10 N value is sandwiched by surface and the base rock.
Declailed geological condition of HHTP is presented in section IV.1.

Low rise factory as well as residentiat house will be buill on the surface in
terms of the spread foundation on the susface with 10 N value. Medivm and
high rise buildings, however, will require 20 m long pile foundation to reach the
base rock. The base rock will be observed at 28 m deep from the surface in the
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Urban/Business Zone, so the longer pile foundation will be necessary for the
medium and high rise business and commercial building.

Road Plan
1) Roadtype

Following 7 types of internal road will be constructed to cope with the
different requirement by various kind of land use in HHTP such as R&D Zone,
High-Tech Industeial Zone, Residential Zone, Urban/Business Zone, etc. Road
length of the internal road and the external road will amount 1o 19.8 km and 13.7
km respectively as shown below. Road distribution plan is presented in Figure
7-6-2 of Volume Il and standard scction design by type is shown in Figure 1V-2-7
to Figure 1V-2-9.

{Unit: m)

Type by ROW
SCm 6m 22m 20m 14m 12m 7.5m Tota)

Toternal Road

1 R&D Zone 4,450 1,400 5350
Z Center Area 0
3 High-Tech Industrial Zone 200 3,238 3425
4 Urtan/Business Zone [
S High Grade Residential Zone 950 450 1350 2,750
6 New Towa Zone 1320 2,990 3,000 7510
7 Sub-total 1) 4,650 2770 32258 4,840 1,350 3,000 19,835

11  Externs! Road 6360 6460 Py SOI } 13670

11 Gthers Expacsion of Hanoi-Hea Lac Highway (L-28.27ket, W=12m35.5m), ete.

IV  Totwal i 6,360 11,110 2,710 3225 5.690 1350 3,000 33,505

Note: /1 Back yard road ia Urbanbusiaess area
12 Scrvice road 10 the apeniment in residzotial area is pol focluded.

2) Pavement design

The tralfic volume generated from HHTP is forccasted to be 65,000 vehicles
per day in 2020, of which 1,300 lorries and 600 buses as the heavy vehicles are
included. The pavement thickness is calculated on the basis of the heavy vehicle
traflic and design CBR (California Bearing Ratio) of base course of the road.
With the assumption of 5% CBR, the pavement thickness by road lype is
designed in Table 1V-2-3 in detail.

To satisfy the total pavement thickness of 49 ¢m, 41 cm, and 35 ¢cm as shown
above, pavement structure composing surface and binder layer, buse course, and
sub-base course arc designed as illustrated below. Detaited design method of
the pavement structure is shown in Fable 1V-2-4.
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(3) Water Supply Facilities
1) Design conditions

The water supply facilitics for the Phase 1 are comprised of distribution
pumps, clevated tanks and water disiribution pipes. As mentioned before, the
demand projection of waler supply for the Phase 1 is as follows:

Demand Projection of Water Supply for the Phase 1

Fuactional Zones Demands for Water Supply
(m¥/day)
1. R&D Zone 2,040
2. Ceater Area 40
3. High-Tech Industrial Zone 6,700
4. Urban/Business Zone 260
5. High Grade Residential Zone 350
6. New Town Zone 2,360
7. Others 1,250
Total 13,000

2) Outlines of Water Supply Facilities for Phase 1

The hydrautic design results, the layout plan and the main specifications of
the water supply facilitics for the Phase 1 are shown in Table 1V.2-5 and Table
[V-2-6 and the table below, respeciively:

Main Specifications of the Water Supply Facilities for the Phase 1

Items Specifications
1. High-Tech Industrial Zooe .
Distribution pumps 8.0 m/min x 75 kw x 4 sets (including 1 standby)

Distribution pipes
2. New Town Zoae
Distribution pumps

Distnibution pipes

3. Urbao/Business Zooe
Distribution pipes

4, Center Zone

5. R & D Zone
Distribution pumps

Elevaled tanks

Distribution pipes
6. High Grade Residential
Zone
Flevated tank
Distrbulion pipes

DIP 100 - S00mmDia x Total 5920mLength

5.3 m¥min x 50 kw x 3 sets (including 1 standby)
(The pumps are commonly used for the New Town
Zone and the Urban/Business Zone)

DIP 100 - 400mmlia x Total 4160mLength

VP 50 - 75mmDia x Total 7560mLength

DIP 100mmDia x Total 1860mLength
BIP 106 - 200mmDia x Tolal 620mlength

4.9 m¥min x 50 kw x 3 sets (including 1 standby)
(The pumps are commonly vsed for the R&D
Zone, Center Area aud High Grade Residential

Zone)

100m” x 1 set, 120m* x 1 set

(The 100m?* elevated tank is commoanly used for
R&D> Zone and Center Asea)

DIP 100 - 300mmDia x Tetal 8530mLength

50m’ x § set
DIP 100 - 200mmDia x Total A820mLength
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(4) Scwcrage Facilities

The hydraulic design results, the layout plan and the main specifications of the
sewerage facilities for the Phasc 1 are shown in Table 1V-2-7, Table 1V-2-8 and the
table below, respectively:

Main Specifications of Sewerage facilities for the Phase 1

Items Specifications
1. High-Tech Industdal Zone .
Sewers HCP 200 - 600mmDia x Total 3830mlength
2. New Town Zone o
Sewers HCP 200 - 600mmDia x Total 6980mLength
VP 150mmDia x Total 1980mLength
3. Urban/Business Zone _
Sewers HCP 200mmDia x Tota) 2040mLength
4. Center Arca
Sewers HCP 200mmDia x Total 1250mLength
5.R&D Zone
Sewess HCP 200 - 500mmDia x Total 5840mlcogth
6. High Grade Residential Zone
Relay pump Submersible type x Total 4 sets (iscluding 2
standby)
Sewers HCP 200 - 300mmDia x Total 2200mlength

VP 150mmDia x Total 1520mLengih

(5) Drainage Facilitics

The hydraulic design resulis, the layout plan and the main specifications of

the drainage facililies for Phase 1 are shown in Table 1V-2-9 to Table 1V-2-13
and the following table:

Main Specifications of the Drainage Facilitics

llems Specifications

1. High-Tech lodustry Zone

Drains U-Channel 400 - 1400mmWidth x Total 12940mLength
2. New Town Zooe

Drains HCP 400 - 2200mmDia x Total 1290mLeagth
3. Urban/Business Zone ‘

Drains HCP 600 - 1200mmDia x Total 2010mYength
4. Center Arca

Draios U-Chapgel 400 - 1000mmWidth x Total 3380mleugth
5. R&D Zoae

Draios U-Chanael 300 - 1200mmWidth x Total 10350ml.eagth
6. Hligh Grade Residential Zone ,

Draians HCP 600 - 1200mmDia x ‘fotal 2970mLeagtb
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(6) Guidelines for Facility Layout
Facility ]

Floor area ratio (FAR) and building coverage ratio {BCR} should be not
exceed the designate percentage. The standard of existing construction density by
the Minisiry of Conslruction is shown in Table 1V-2-14. The following table
shows preferable BCR and FAR for the HHTP suggested by the Study Team.

Preferable Maximum Building Coverage Ratio (BCR) and
Floor Arca Ratio (FAR) for HHTP by the Study Team

Lot Area () ~ 1ba tha ~ 5ha Sha ~

R&D Zone BCR 50% 40% 30%
FAR 300% 200% 100%

High-Tech Industriaj Zope  BCR 50% 50% 40%
FAR 306% 200% 103

Urban/Business Zone BCR 30% 70% 50%
FAR S00% 400% 300%

Source: JICA Study Team
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