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ABBREVIATION

AAS Actual Acid Sulphate Soil

ADB Asian Development Bank

ASS Acid Sulphate Soil

BOD Biochemical Oxygen Demand

CEC Carbon Exchange Capacity

COD Chemical Oxygen Demand

dBA Decibelt A

DO Dissolved Oxygen

DOSTE Department of Science, Technology and Environment

DRC District Resettlement Committee

DWT Dead Weight Tonnage

EAP Environmental Action Plan

EIA Environmental Impact Assessement

EMP Environmental Management Plan

EPC Environmental Protection Center

ESCAP Economic Social Committee of Asia and Pacific

GDP Gross Domestic Production

GIS Geographic Information System

HRP Highway Rehabilitation Project

ITF Interim Trust Fund

MOF Ministry of Finance

MOSTE Ministry of Science, TechnQlogy and Environment

MOT Ministry of Transport

MSL Mean Sea Level

NEA National Environmental Agency

NEMR Northeast Mekong Region

NEMS National Environmental Monitoring System

NE North East --

NH National Highway

NW North West
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PAP Project Affected Persons

PASS Potential Acid Sulphate Soil

PMU Project Management Unit

PPC Provincial Resettlement Committee

RRAP Resettlement and Rehabilitation Action Plan

PRC Provincial Resettlement Committee

SS Suspended Solids

SW South West

TSP Total Suspended Particles

USA United States of America

USD United State Dollar

VND Vietnam Dongs

VOC Volatile Organic Matter

WB World Bank

WHO World Health Organisation
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Appendix 3.1. Air quality monitoring at the Section 1

UY BAN NHAN DAN THANH PHO HO CHi MINH CONG HOA XA HOI CHU NGHIA VIET NAM
Vidn Kg Thuat Nhiet Odi va Bao Ve M6i Trnfdng DOcIl4p - 7Ttdo - Hanh pbdc

Trung Tam Bdo Ve M6i Tr'dnng - * -

KET QUA PHAN TICH MAU KHI

------- O -------

Noi yeu cau: Phong Quan 1 cac dtf an - Dtt an Quoc 16 A

Dia diem thu mau: Quang Ngai - D6ng Ha

Thdi gian thu mau: tut 13 - 15/4/1999.

Bing ket qua do c6c yeu to vi khi hau

Srr I Ky hieu mau Ngay do Nhiet dto D o am TOc do gi6

i_____ i ___________ I __________ ( tt)C (% ) L(m ls)

K, i 13/4/99 | 30,7 70 0,0 - 0,3

- 2 K2 13/4/99 -- 33,2 60 0,0- 1,4

| 3 K3 13/4/99 35,8 1 62 1 1,0- 1,8

4 K14 . 13/4/99 33,6 66 0,5 - 1,.8

5___ I K5 | 13/4/99 33,0 6 7 0,0 - 0,3

6 | K6 - 15/4/99 | 32,0 j 63 0,8 --2,4

I K7 15/4/99 33,4 8 0,4- 1,4

8 Ks 15/4/99 3-2,6 64 0,0 - 1,5

_9_ | Ks 15/4/99 32,1 66 0,0 - 0,9

10 | Klo | 16/4/99 29,7 74 0,0 - 0,5

11 Kii 16/4/99 30,8 70 0.0 - 1,1

1^ , Ki2 1 16/4/99 32 69 0.0 - 2.1

13 K13 16/4/99 32,1 67 0,7 - 2,6

=1t Q e or_t^,sr=~~~~~~~~~~~~~~~~~~~~~~~~~~~~ v>, :\itr:nslfl=3lotl _r:n7r,^TtonI ,^^In-: ro7na fl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Appendix 3.1 (Cont.) Concentration of pollutants in the air at the Section 1

Bdng k0 qua7 do nong d cac chd 6d nhiem trong khodng khf

STrT Ky hieu 1 - Nong dM chat o nhiem (mg/m3)

mau Bui SO2 NO2 CO Pb

1I K, 0,43 0,098 0,047 6,2 3,5 x 10-4

2 K, 1,03 0,127 0,063 9,8 5,2 x 10-4

K3 0,37 0,075 0,037 3,7 1,7 x

__4 K4 0,40 0.087 0,040 3,2 2,2 x 10-4

5 K5 0.41 0-091 0,042 4,8 2,5 x 10-4 _

6 K6 0.54 0,085 j 0,041 4,0 2,7 x 10-4

|_7__ K7 0,38 0,071 0,035 j 2,9 i 1,3 x 10"-

_ 8 I KS 0,39 0.068 0,029 1, 1' <0,1xi0"'

9 K9 0,37 0,087 0,038 5,4 2,5 x 10-4

I10 K1o T 0,40 0,080 [ 0,036 4,3 2,5 x 10-4

! I I r K1l 0,40 0,073 0,033 2,6 1,5 x 10-4

12 K12 0,35 0,058 0,025 1,5 <0,1 x 10-4

13 K13 0,45 0,083 0,042 4,6 3,0 x I0-'
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Appendix 3.1 (Cont.) Noise level at the Section 1

Bang k6t qua do do 'on (miYc am titcng dtrcng lien tuc theo dac tinh A)

rTI? Ky hieu Ngay do LEQ LMAX LMIN LPK

mau (dBA) (dBA) (dBA) (dBA)

| 1 KK 13/4/99 75,7 | 93,7 58,0 111,9

2 K, 3 13/4/99 74,1 92, 5 60,4 113,4

3______ (K3 13/4/99 68,5 89,8 56,1 104.7

4 YK4 '13/4/99 73.8 91,5 58,5 107,0 _

5 K5 13/4/99 74,3 1 91,8 54,8 106,3

6 K6 15/4/99 75,2 95,9 60,6 113,2

7 K7 15/4/99 69,6 82,7 60,2 111,4
_I ,_I- I

Kx 15/4/99 74,5 94,6 | 60,4 110,0

9 K9 15/4/99 66.9 !74-6 61,3 90,0

1 10 KK() 16/4/99 76.9 97,1 _ 57,6 118,3

K1l 16/4/99 66,8 84,2 60,8 104,3

12 K12 16/4/99 65,2 83,4 56,6 106,2

13 Kl3 16/4/99 67,1 79,7 | 57,6 95,0

(C6 cac banng dien bie^n on tich phan kem theo cho tu'ng vi ti)
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Appendix 3.1 (Cont.) Traffic density in the Section 1

Bang kei qua xac dinh luu ludflg xe

STr Ky hieu mau Thdi gian iLuu lhcng xe (chiclgid)

O to | Xe may

l 1 Ki 08:00-09:00 372 618

2 K K2 10:00-11:00 420 ] 600

3 | K3 11:30-12:30 150 240

4 K4 | 13:30-14:30 174 402

1 5 K5 15:00-16:00 192 390

i6 16 10:00-11:00 310 390

1 7 g K7 X 13:00-14:00 215 350

> 8 > K,s 14:30-15:30 198 184

1 9 Kg 16:00-17:00 228 660

10 Ki, 08:00-09:00 228 510

11 : Kil 09:30-10:30 132 144

12 1(1 a K2 | 11:00-12:00 r 114 54

13 K,13 13:00-14:00 126 228
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Location of sampling:

Cjc vi trf thu mau:

K, - C'au D6, thanh pho6DA nang.

K2 - Cau Vmnh Dien (km 984+384), huyen Di6n Ban, tinh Quaing Nam.
K3 - Cau Tam Ky (km 996 + 227), thi xa Tam ky, tinh Quang Nam.
K4 - C`au Chau 0 (km 1036 + 98), huyen Binh SOn, Quang Ngai.
K5 - C'au Tra Khuc, Thi xa Qu'ang Ngai.
K6 - Cau D6ng Ha. thi xa D6ng Ha, tinh Quang Tri.

K. - C'u Quang Tri, thi xa Quang Tri.

Ks - C'iu My Chanh, huyen My Chanh. tinh QLuang Tri.

K9 - C'au Phu Xuan, thanh pho Hue.

K1o - Cau Vurc (km 834 + 433), huyen Pha Loc, Thfua Thien - Hue'.

K,, - Cau Tru'oi (km 852 + 336), huyen Phiu Loc. ThCua Thien - Hue.

K12 - Cau Lang C6, Thira Thien - Hue.

K13 --Cau Nam 0. quan Lien Chieu, thanh pho Oa Nang.

Ngay 25 thang 4 nam1999
KIT-Ph,n, Giam Sat & Khog Che

6 Nhiem Kh6ng KhM

Nguyn Thainh Vinh
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Appendix 3.2. Noise measurement at the Section 1, at Do bridge, Danang City

easuring Parameters:
ange 50-llOdB Weighting A Time Constant SLOW
breshold OFF Exchange Rate 3dB Peak Weighting A

ession Started Session Stopped Run Time
3-APR-99 @ 09:29:11 13-APR-99 @ 09:36:43 0:07:32
eak Level 111.9dB 13-APR-99 @ 09:32:57
ax Level 93.7dB 13-APR-99 @ 09:32:56
in Level 58.0dB 13-APR-99 @ 09:31:10
vetioad 0.00%

EQ 75.7dB SEL(3) 102.3dB TWA 57.7dB TAKM3 79.1dB
DN 75.7dB CNEL 75.7dB Pa2Sec 6.8
-7 79.8dB L10 76.9dB L50 69.1dB L90 62.3dB

DGGING (15 SEC) LEQ LMAX LPK L1O L90
judy 1
09:29:26 68.6dB 71.1dB 90.7dB 70.6dB 65.2dB
09:29:41 80.9dB 89.2dB 103.9dB 85.4dB 68.4dB
09:29:56 71.8dB 74.8dB 91.5dB 74.4dB 64.OdB
09:30:11 70.2dB 76.3dB 94.5dB 74.8dB 63.3dB
39:30:26 72.8dB 77.8dB 90.5dB 75.2dB 68.2dB
09:30:41 72.6dB 75.9dB 94.6dB 74.9dB 66.3dB
09:30:56 68.6dB 72.7dB 91.6dB 71.6dB 62.5dB
39:31:11 63.OdB 65.8dB 79.7dB 65.0dB 58.4dB
09:31:26 62.7dB 70.5dB 83.9dB 66.0dB 58.7dB
09:31:41 76.8dB 81.6dB 97.5dB 79.4dB 69.0dB
09:31:56 67.3dB 70.8dB 86.8dB 69.9dB 62.6dB
09:32:-1 71.4dB 76.ldB 95.6dB 75.0dB 63.3dB
09:32:26 75.6dB 81.2dB 97.ldB 79.OdB 70.8dB
09:32:41 71.3dB 74.5dB 88.8dB 73.6dB 68.3dB
09:32:56 84.9dB 93.4dB 106.1dB 91.2dB 67.0dB-
39:33:11 --85.0dB1 93.7dB 111.9dB 89.5dB 76.1dB
09:33:26 73.8dB 81.8dB 87.5dB 77.7dB 69.2dB
09:33:41 68.8dB 73.2dB 86.0dB 72.3dB 60.6dB
09:33:56 66.9dB 70.3dB 84.6dB 69.5dB 61.0dB.
09:34:11 68.3dB 71.8dB 89.7dB 69.3dB 67.3dB
09:34:26 73.3dB 79.4dB 95.7dB 78.3dB 59.4dB
09:34:41 67.1dB 72.2dB 88.0dB 71.4dB 58.4dB
09:34:56 69.8dB 76.2dB 89.5dB 73.9dB 62.7dB
09:35:11 72.1dB 76.8dB 90.8dB 76.0dB 64.1dB
09:35:26 67.8dB 70.1dB 85.6dB 69.7dB 63.3dB
09:35:41 66.8dB 70.0dB 85.1dB 68.8dB 64.4dB
09:35:56 75.9dB 81.4dB 95.5dB 79.4dB 70.4dB
39:36:11 68-5dB 74.6dB 92.8dB 73.4dB 62.3dB
09:36:26 70.5dB 78.3dB 94.7dB 75.2dB 62.7dB
09:36:41 69.0dB 74.5dB 86.5dB 73.5dB 61.4dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: maunselI Pty-Ltd. AIC Maunsell Vietntam, TEOI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Vinhdien bridge (km 981+384), Quangnam province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOT
Threshold OFF Exchange Rate 3dB Peak Weighting

Session Started Session Stopped Run Time
13-APR-99 ® 10:28:38 13-APR-99 @ 10:36:11 0:07:32
Peak Level 113.4dB 13-APR-99 @ 10:35:51
M-ax Level 92.5dB 13-APR-99 @ 10:35:51
Min Level 60.4dB 13-APR-99 @ 10:34:18
Overload 0.00%

LEQ 74.1dB SEL(3) 100.7dB TWA 56.1dB TAKM3 77.9dB
LDN 74.1dB CNEL 74.1dB Pa2Sec 4.7
L5 80.3dB LIO 76.8dB L50 67.7dB L90 62.6dB

LOGGING (15 SEC) LEQ LMAX LPK LIO L90
Study 2
10:28:53 78.4dB 85.3dB 100.7dB 83.2dB 68.OdB
10:29:-08 - 69.7dB 72.1dB 86.4dB -71.7dB 64.6dB
10:29:23 66.OdB 72.1dB 86.4dB 68.9dB 63.3dB
10:29:38 70.6dB 75.6dB 90.3dB 73.9dB 66.5dB
10:29:53 68.8dB 73.3dB 86.OdB 72.4dB 64.3dB
10:30:08 67.OdB 72.7dB 90.2dB 68.4dB 64.7dB
10:30:23 70.idB 74.8dB 90.7dB 73.5dB 67.1dB
10:30:38 72.5dB 79.0dB 94.8dB 76.9dB 65.7dB
10:30:53 74.5dB 80.8dB 99.4dB 78.4dB 68.1dB
10:31:08 70.1dB 77.4dB 91.5dB 75.8dB 62.1dB
10:31:23 66.2dB 68.5dB 84.4dB 68.1dB 63.6dB
10:31:38 64.ldB 69.9dB 88.ldB 65.2dB 62.OdB
10:31:53 74.4dB 83.9dB 99.OdB 78.9dB 67.7dB
10:32:08 67.8dB 84.3dB 97.8dB 67.1dB 62.2dB
10:32:23 74.4dB 84.7dB 93.5dB 79.1dB 61.5dB
10:32 38-- 65.7dB - 68.1dB 87.5dB 67--.5dB- 61.3dB
10:32:53 74.3dB 81.8dB 97.9dB 79.8dB 63.7dB
10:33:08 72.7dB 78.5dB 90.7dB 76.3dB 66.5dB
10:33:23 66.5dB 69.3dB 86.2dB 68.2dB 64.3dB
10:33:38 69.2dB 72.3dB 88.5dB 71.9dB 65.7dB
10:33:53 71.0dB 78.9dB 92.OdB 75.6dB 64.1dB
10:34:08 68.2dB 74.1dB 89.4dB 73.OdB 61.0dB
10:34:23 62.8dB 67.3dB 85.OdB 64.5dB 61.2dB
10:34:38 64.7dB 69.jdB 93.1dB 67.5dB 61.3dB
10:34:53 66.8dB 74.3dB 89.7dB 71.5dB 61.7dB
10:35:08 81.3dB 88.OdB 101.2dB 85.8dB 70.4dB
10:35:23 78.2dB 86.1dB 98.6dB 84.4dB 64.8dB
10:35:38 69.7dB 74.2dB 89.0dB 72.3dB 62.7dB
10:35:53 83.1dB 92.5dB 113.4dB 88.6dB 73.5dB
10:36:08 75.1dB 81.6dB 97.8dB 78.3dB 67.9dB
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Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Tamky brdge (km 981+384), Quangnam province

.easuring Parameters:
ange 50-llOdB Weighting A Time Constant SLOW
'hreshold OFF Exchange Rate 3dB Peak Weighting A

ession Started Session Stopped , Run,Time
3-APR-99 @ 12:59:09 13-APR-99 @ 13:06:41 0:07:32
eak Level 104.7dB 13-APR-99 @ 13:02:31
ax Level 89.8dB 13-APR-99 @ 13:02:30
in Level 56.1dB 13-APR-99 @ 12:59:10
verload 0.00%

EQ 68.5dB SEL(3) 95.0dB TWA 50.5dB TAKM3 71.4dB
DN 68.5dB CNEL 68-.5dB Pa2Sec 1.2
5 71.5dB L1O 68.9dB L50 63.3dB L90 60.7dB

OGGING (15 SEC) LEQ LMAX LPK L1O L90
tudy 3
'2:59:24 58.4dB 61.0dB 78.9dB 60.6dB 56.5dB
12:59:39 59.9dB 62.1dB 81.8dB 60.9dB 59.0dB
2:59:54 57.2dB 59.3dB 75.8dB 58.7dB 56.4dB

13:00:09 66.2dB 70.7dB 86.7dB 70.1dB . 60.9dB
13:00:24 63.8dB 68.8dB 81.2dB 66.4dB 61.4dB
13:00:39 65.6dB 67.8dB 83.OdB 67.4dB 62.5dB
13:00:54 62.1dB 63.3dB 76.8dB 62.9dB 61.4dB
13:01:09 66.1dB 70.4dB 83.8dB 69.5dB 61.7dB
`3:01:24 63.7dB 66.3dB 77.6dB 64.7dB 62.8dB
13:01:39 66.5dB 70.2dB 84.7dB 69.8dB 63.2dB
13:01:54 66,3dB 70.1dB 85.1dB 69.2dB 62.8dB
.ll3:02:09 64.4dB 68.2dB 8S.SdB 67.3dB 62.1dB
13:02:24 61.6dB 63.6dB 77.3dB 62.5dB 61.OdB
13:02 :39 80.4dB 89.8dB 104.7dB 86.1dB 64..6dBD
L3:02:54 63.OdB 66.2dB 78.4dB 65.4dB 61.0dB
3:03:09 64.6dB 72.OdB 86.OdB 69.OdB 60.7dB
L3:03:24 67.2dB 73.7dB 87.2d]B 72.4dB 61.9dB
13:03:39 69.9dB 76.OdB 89.9dB 74.4dB 64.5dB
I3:03:54 63.ldB 67.2dB 80.8dB 65.5dB 61.3dB
3:04:09 63.6dB 66.4dB 80.4dB 65.4dB 61.3dB
3:04:24 71.1dB 76.8dB 88.4dB 75.9dB 64.6dB
3:04:39 64.7dB 68.4dB 91.2dB 67.0dB 61.8dB
3:04:54 64.4dB 68.9dB 94.3dB 66.9dB 61.ldB
3:05:09 68.6dB 74.1dB 88.2dB 73.3dB 62.OdB
3:05:24 64.9dB 69.3dB 85.8dB 66.4dB 62.6dB
3:05:39 63.3dB 67.1dB 81.7dB 65.8dB 61.0dB
3:05:54 66.6dB 72.9dB 90.5dB 70.1dB 60.7dB
.3:06:09 65.ldB 69.3dB 81.2dB 68.9dB 62.2dB
3:06:24- 64.5dB 68.9dB 91.7dB 66.2dB 62.9dB
.3:06:39 65.2dB 70.9dB 88.OdB 68.3dB 62.3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFiC ENGINEERING CONSULTANTS (APECO)in association with: Maunseil Pty-Ltd, AIC Maunsell Vietnam, TEDI
South, CIENCO 625 and Environmental Protecton Centm

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Chauo bridge (km 1036+98), Quangngai province

leasuring Parameters:
ange 60-120dB Weighting A Time Constant SLOW
'hreshold OFF Exchange Rate 3dB Peak Weighting A

,ession Started Session Stopped Run Time
3-APR-99 @ 14:44:27 13-APR-99 @ 14:52:00 0:07:32
leak Level 107.OdB 13-APR-99 @ 14:51:07
lax Level 91.5dB 13-APR-99 @ 14:49:44
Tin Level 58.5dB 13-APR-99 @ 14:50:15
)verload 0.00%

73.8dB SEL(3) 100.4dB TWA 55.8dB TAKM3 77.3dB
.DN 73.8dB CNEL 73.8dB Pa2Sec 4.3
is 77.6dB L10 74.3dB L50 66.1dB L90 60.6dB

OGGING (15 SEd) LEQ LMAX LPK LIO L90
tudy 4
14:44:42 74.5dB .78.1dB 92.6dB 77.3dB 67.4dB
14:44:57 68.7dB 74.5dB 91.9dB 72.1dB 62.8dB
14:45:12 64.4dB 70.0dB 88.1dB 68.1dB 60.7dB
14:45:27 66.6dB 72.1dB 87.2dB 70.2dB 61.7dB
-4:45:42 66.7dB 71.7dB 87.9dB 70.3dB 61.2dB
'4:45:57 67.2dB 73.5dB 87.2dB 70.9dB 61.9dB
14:46:12 66.7dB 71.2dB 91.8dB 69.9dB 60.7dB
14:46:27 66.9dB 74.3dB 90.8dB 71.4dB 61.7dB
14:46:42 67.4dB 71.5dB 87.7dB 70.6dB 61.1dB
14:46:57 60.7dB 63.2dB 84.1dB 62.0dB 59.4dB
14:47:12 63.7dB 70.3dB 88.7dB 67.4dB 60.1dB
14:47:27 73.9dB 80.1dB 94.6dB 78.OdB 64.7dB
14:47:42 68.2dB 73.1dB 92.0dB 71.0dB 64.4dB
14:47:57 68.9dB 73.4dB 88.9dB 72.7dB 63.4dB
14:48:12 73.OdB 78-.6dB 93-.2dB- --77.3dB 64.9dB
-4:48:27 70.5dB 76.9dB 92.2dB 73.3dB 65.9dB
..4:48:42 66.4dB 73.7dB 95.2dB 70.8dB 61.6dB
14:48:57 68.9dB 73.9dB 88.7dB 72.1dB 64.9dB
14:49:12 64.8dB 72.5dB 88.6dB 69.1dB 59.2dB
14:49:27 64.3dB 70.8dB 97.6dB 67.8dB 59.5dB
14:49:42 69.2dB 76.8dB 92.1dB 73.0dB 63.4dB
14:49:57 83.6dB 91.5dB 106.6dB 89.2dB 68.3dB
14:50:12 64.1dB 69.5dB 82.4dB 67.5dB 59.7dB
L4:50:27 61.8dB 65.3dB 83.8dB 63.8dB 58.9dB
14:50:42 71.6dB 79.7dB 93.7dB 76.7dB 65.4dB
14:50:57 79.9dB 89.6dB 106.4dB 85.5dB 65.5dB
L4:51:12 82.6dB 91.5dB 107.OdB 88.9dB 65.9dB
-4:51:27 70.7dB 79.1dB 93.6dB 76.6dB 60.6dB
14:51:42 70.4dB 76.1dB 89.2dB 74.5dB 61.9dB
'4:51:57 63.0dB 70.6dB 84.4dB 65.6dB 59.9dB

EIA'ReDort. oreoared bv ENVIRONMENTAL PROTECTION CENTER Page 9



THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associaton with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South. CIENCO 625 and Environmemai Protecton Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Trakhuc bridge, Quangngai province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
13-APR-99 @ 15:58:25 13-APR-99 @ 16:05:58 0:07:32
Peak Level 106.3dB 13-APR-99 @ 16:02:58
Max Level 91.8dB 13-APR-99 @ 16:02:58
Min Level 54.8dB 13-APR-99 @ 15:58:48
Overload 0.00%

LEQ 74.3dB SEL(3) 100.9dB TWA 56.3dB TAKM3 77.6dB
LDN 74.3dB CNEL 74.3dB Pa2Sec 4.8
L5 81.1dB LIO 76.5dB L50 66.1dB L90 60.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 5
15:58:40 64.7dB 69.1dB 88.7dB 67.8dB 60.7dB
15:58:55 65.3dB 79.3dB 94.OdB 62.9dB 55.2dB
15:59:10 74.1dB 80.5dB 96.8dB 78.5dB 66.8dB
15:59:25 61.1dB 66.8dB 78.6dB 63.0dB 57.6dB
15:59:40 79.1dB 86.5dB 100.9dB 84.3dB 61.2dB
15:59:55 71.3dB 75.5dB 90.OdB 73.7dB 66.9dB
16:00:10 68.5dB 72.6dB 86.1dB 71.9dB 63.1dB
16:00:25 62.7dB 67.3dB 83.2dB 65.7dB 59.4dB
16:00:40 74.1dB 84.1dB 98.OdB 79.7dB 57.9dB
16:00:55 67.1dB 71.9dB 87.5dB 70.2dB 63.5dB
16:01:10 69.2dB 72.1dB 88.5dB 71.4dB 65.0dB
16:01:25 76.7dB 84.6dB 97.2dB 82.7dB 65.3dB
16:01:40 66.6dB 70.2dB 86.6dB 69.2dB 63.OdB
16:01:55 64.1dB 66.7dB 82.8dB 66.1dB 60.9dB
16:02:10 76.3dB 85.1dB 99.5dB 80.8dB 66.-7dB
16:02:25 64.8dB 68.4dB 86.8dB 67.2dB 61.2dB
16:02:40 65.9dB 69.8dB 83.6dB 68.7dB 62.1dB
16:02:55 67.7dB 74.2dB 90.8dB 70.7dB 60.7dB
16:03:10 83.3dB 91.8dB 106.3dB 88.9dB 64.6dB
16:03:25 64.3dB 66.8dB 81.9dB 66.1dB 60.1dB
16:03:40 60.5dB .64.7dB 82.3dB 63.OdB 58.OdB
16:03:55 67.0dB 75.0dB 96.2dB 71.7dB 61.5dB
16:04:10 71.3dB 79.7dB 93.8dB 75.8dB 64.9dB
16:04:25 68.0dB 74.1dB 89.1dB 71.7dB 63.4dB
16:04:40 67.4dB 73.2dB 84.8dB 70.OdB 62.7dB
16:04:55 72.5dB 83.1dB 103.0dB 73.6dB 62.4dB
16:05 :10 82.1dB 87.8dB 105.9dB 86.7dB 69.2dB
16:05:25 68.4dB 70.6dB 87.4dB 70.2dB 65.4dB
16:05:40 71.9dB 79.9dB 100.5dB 77.OdB 64.6dB
16:05:55 78.5dB 87.5dB 105.7dB 82.8dB 68.4dB

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER Page 10
May, 1999



THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associabon with: Maunsell Pty-Ltd. AIC Maunseil Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Dongha bridge, Quangtr province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
15-APR-99 @ 10:49:47 15-APR-99 @ 10:57:19 0:07:32
Peak Level 113.2dB 15-APR-99 @ 10:50:50
Max Level 95.9dB 15-APR-99 @ 10:50:49
Min Level 60.6dB 15-APR-99 @ 10:52:23
Overload . 0.00%

LEQ 75.2dB SEL(3) 101.8dB TWA 57.2dB TAKM3 79.5dB
LDN 75.2dB CNEL 75.2dB Pa2Sec 6.0
LS 79.9dB L10 76.9dB L50 68.0dB L90 62.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 6
10:50:02 71.8dB 77.8dB 93.5dB 75.6dB 68.8dB
10:50:17 74.7dB 78.6dB 92.6dB 77.4dB 69.4dB
10:50:32 70.0dB 75.0dB 92.4dB 73.7dB 63.6dB
10:50:47 68.8dB 74.3dB 88.4dB 72.3dB 64.3dB
10:51:02 86.4dB 95.9dB 113.2dB 91.4dB 67.7dB
10:51:17 71.2dB 75.7dB 91.5dB 75.2dB 63.9dB
10:51:32 77.7dB 83.4dB 97.7dB 82.5dBf 67.3dB
10:51:47 71.5dB 77.9dB 91.0dB 76.1dB 66.5dB
10:52:02 65.5dB 68.6dB 82.3dB 68.2dB 62.OdB
10:52:17 66.7dB 72.1dB 86.5dB 71.0dB 62.6dB
10:52:32 62.3dB 67.ldB 82.5dB 64.5dB 60.8dB
10:52:47 66.4dB 75.7dB 91.2dB 68.7dB 61.6dB
10:53:02 74.9dB 81.4dB 96.4dB 79.5dB 64.9dB
10:53:17 81.6dB 88.OdB 101.6dB 87.5dB 67.1dB
10:53:32 70.9dB 75.8dB 93.OdB 75.OdB 65.9dB
10:53:47 67.5dB 74.1dB 87.3dB 71.4dB 63.3dB
10:54:02 *74.3dB 78.2dB 92.0dB 77.4dB 64.9dB
10:54:17 76.6dB 81.9dB 93.8dB 80.8dB 63.1dB
10:54:32 66.ldB 72.9dB 86.1dB 70.1dB 61.9dB
10:54:47 63.0dB 66.0dB 83.2dB 64.7dB 61.7dB
10:55:02 69.1dB 72.8dB 85.9dB 72.1dB 65.6dB
10:55:17 64.1dB 66.8dB 86.1dB 66.OdB 62.3dB
10:55:32 71.2dB 73.9dB 89.1dB 73.5dB 67.4dB
10:55:47 64.6dB 68.6dB 82.7dB 67.5dB 62.1dB
10:56:02 74.3dB 81.9dB 94.4dB 77.OdB 67.7dB
10:56:17 70.4dB 76.OdB 91.0dB 74.5dB 62.4dB
10:56:32 66.6dB 70.5dB 84.9dB 69.8dB 62.3dB
1C:56:47 65.9dB 69.2dB 85.8dB 68.9dB 63.8dB
10:57:02 73.6dB 78.3dB 94.8dB 77.OdB 64.6dB
10:57:17 75.0dB 83.6dB 95.6dB 80.1dB 62.6dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecbon Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Quangtri bridge (Thachhan river), Quangtn province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
15-APR-99 @ 13:35:31 15-APR-99 @ 13:43:03 0:07:32
Peak Level 111.4dB 15-APR-99 @ 13:37:28
Max Level 82.7dB 15-APR-99 @ 13:39:07
Min Level 60.2dB 15-APR-99 @ 13:36:51
Overload 0.00%

LEQ 69.6dB SEL(3) 96.2dB TWA 51.6dB TAKM3 72.0dB
LDN 69.6dB CNEL 69.6dB Pa2Sec 1.6
TL5 74.6dB L10 72.5dB L50 66.3dB L90 62.9dB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 7
13:35:46 71.5dB 73.4dB 89.1dB 72.8dB 70.2dB
13:36:01 68.8dB 73.7dB 88.6dB 72.2dB 64.8dB
13:36:16 76.8dB 81.4dB 94.1dB 80.8dB 71.7dB
13:36:31 67.2dB 70.4dB 85.2dB 69.0dB 65.3dB
13:36:46 65.7dB 70.OdB 87.8dB 68.ldB 62.3dB
13:37:01 67.OdB 75.8dB 98.4dB 71.8dB 61.1dB
13:37:16 72.4dB 77.6dB 100.1dB 76.3dB 68.ldB
13:37:31 72.8dB 80.9dB 111.4dB 76.6dB 67.7dB
13:37:46 67.6dB 72.5dB 88.9dB 71.1dB 64.4dB
13:38:01 65.8dB 70.4dB 91.1dB 67.7dB 63.1dB
13:38:16 66.1dB 69.4dB 99.7dB 69.OdB 62.6dB
13:38:31 63.9dB 67.1dB -91.6dB 65.3dB 62.3dB
13:38:46 64.4dB 66.7dB 85.6dB 66.1dB 63.OdB
13:39:01 69.8dB 73.7dB 86.9dB 72.7dB 64.2dB
13:39:16 - 75.4dB 82.7dB - 100.7dB - 79.6dB 69.8dB -

13:39:31 65.4dB 70.0dB 84.7dB 67.3dB 63.2dB
13:39:46 71.8dB 78.2dB 94.8dB 74.9dB 67.4dB
13:40:01 66.0dB 70.6dB 84.0dB 68.8dB 61.3dB
13:40:16 67.3dB 71.7dB 86.5dB 71.0dB 62.9dB
13:40:31 72.4dB 78.5dB 93.9dB 75.5dB 68.8dB
13:40:46 71.2dB 77.4dB 89.7dB 74.6dB 67.0dB
13:41:01 67.4dB 71.8dB 88.3dB 70.5dB 62.3dB
13:41:16 66.4dB 71.9dB 86.3dB 70.4dB 62.1dB
13:41:31 64.5dB 66.4dB 80.9dB 65.9dB 63.2dB
13:41:46 64.3dB 66.5dB 81.3dB 65.8dB 62.4dB
13:42:01 63.QdB 63.8dB 83.1dB 63.5dB 62.3dB
13:42:16 63.6dB 65.3dB 82.4dB 64.4dB 62.7dB
13:42:31 64.9dB 67.4dB 85.6dB 66.5dB 63.1dB
13:42:46 67.0dB 69.8dB 85.6dB 69.4dB 64.4dB
13:43:01 68.4dB 72.9dB 87.9dB 70.1dB 65.3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)iri association wrth. maunseil Pty-Ltd, AIC maunsell v,tnam. TEOI
South, CIENCO 625 and Etivironmental Protection Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Mychanh brdge, Quangtri province

Measuring Parameters:
Range 60-120dB Weighting A Time Conszant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
15-APR-99 @ 14:29:10 15-APR-99 @ 14:36:42 0:07:32
Peak Level 11O.OdB 15-APR-99 @ 14:36:37
Max Level 94.6dB 15-APR-99 @ 14:36:38
Mmn Level 60.4dB 15-APR-99 @ 14:34:29
Overload 0.00%

LEQ 74.5dB SEL(3) 101.0dB TWA 56.4dB TAKM3 76.9dB
LDN 74.5dB CNEL 74.5dB Pa2Sec 5.0
L5 77.9dB L10 75.0dB LSO 65.8dB L90 61.9dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 8
14:29:25 - 70.OdB 75.8dB 89.1dB 75.0dB 63.3dB
14:29:40 76.8dB 86.1dB 102.5dB 82.OdB 62.4dB
14:29:55 70.3dB 75.9dB 89.3dB 75.6dB 60.9dB
14:30:10 65.7dB 73.8dB 81.6dB 70.OdB 61.0dB
14:30:25 74.7dB 80.6dB 96.0dB 79.1dB 63.3dB
14:30:40 67.8dB 74.1dB 99.7dB 70.9dB 62.5dB
14:30:55 61.9dB 64.1dB 84.2dB 63.OdB 61.0dB
14:31:10 67.8dB 71.9dB 88.3dB 71.4dB 61.9dB
14:31:25 65.5dB 68.3dB 85.8dB 67.3dB 63.1dB
14:31:40 78.5dB 84.3dB 96.2dB 83.3dB 66.3dB
14:31:55 69.0dB 72.9dB 89.6dB 70.5dB 66.7dB
14:32:10 63.7dB 66.6dB 84.8dB 65.6dB 61.6dB
14:32:25 68.6dB 71.5dB 89.9dB 70.5dB 65.9dB
14:32:40 67.9dB 71.2dB 88.0dB 70.1dB 66.1dB
14:32:55 74.7dB 79.7dB 93.8dB 78.4dB 67.1dB
14:33:10 66.3dB 69.8dB 83.6dB 67.8dB 63.9dB
14:33:25 72.7dB 78.1dB 90.8dB 77.OdB 65.8dB
14:33:40- 65.8dB 72.3dB 83.2dB 69.1dB 61.8dB
14:33:55 71.7dB 77.7dB 91.9dB 77.0dB 62.2dB
14:34:10 71.0dB 74.9dB 88.4dB 74.2dB 66.3dB
14:34:25 63.5dB 65.7dB 82.7dB 64.7dB 61.3dB
14:34:40 62.8dB 66.1dB 82.4dB 65.2dB 60.9dB
14:34:55 64.6dB 67.7dB 86.9dB 66.9dB 62.6dB
14:35:10 75.2dB 79.1dB 94.3dB 78.3dB 68.8dB
14:35:25 68.5dB 75.OdB 87.OdB 72.9dB 63.8dB
14:35:40 62.2dB 65.1dB 82.3dB 63.4dB 60.9dB
14:35:55 62.9dB 64.5dB 82.7dB 63.8dB 61.8dB
14:36:10 66.4dB 70.8dB 89.0dB 69.7dB 62.9dB
14:36:25 65.5dB 70.QdB 87.0dB 68.1dB 62.5dB
14:36:40 86.2dB 94.6dB 110.0dB 92.9dB 63.5dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) AStA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maurtsell Pty-Ltc, AC Maunsell Vietnam. TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Phuxuan bridge, Hue City, Thuathien-Hue province

Measuring Parameters:
Range 60-12OdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started, Sessi,on Stopped Run Time
15'-APR-99 @ 16:05:11 15-APR-99 @ 16:12:43 0:07:32
Peak Level 90.0dB 15-APR-99 0 16:07:50
Max Level 74.6dB 15-APR-99 @ 16:08:04
Min Level 61.3dB 15-APR-99 @ 16:08:13
Overload 0.00%

-EQ 66.9dB SEL(3) 93.5dB TWA 48.9dB TAKM3 68.0dB
LDN 66.9dB CNEL 66.9dB Pa2Sec 0.9

69.1dB L10 68.6dB L50 66.7dB L90 64.2dB

L.OGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 9
16:0S:26 64.9dB 66.4dB 82.3dB 66.OdB 64.ldB
16:05:41 66.7dB 68.4dB 83.2dB 67.8dB 64.9dB
16:05:56 67.9dB 69.3dB 84.8dB 68.9dB 67.1dB
16:06:11 67.3dB 69.2dB 84.OdB 68.9dB 64.3dB
16:06:26 64.1dB 65.0dB 81.6dB 64.6dB 63.6dB
16:06:41 66.3dB 68.ldB 82.8dB 67.6dB 64.8dB
16:06:56 - 67.7dB 72.1dB 87.6dB 69.9dB 65.7dB
16:07:11 69.4dB 72.3dB 85.1dB 70.6dB 68.5d}
16:07:26 68.2dB 70.2dB 85.5dB 69.4dB 67.2dB
16:07:41 68.4dB 70.3dB 87.8dB 69.1dB 67.5dB
16:07:56 69.2dB 73.5dB 90.OdB 71.3dB 68.0dB
16:08:11 69.1dB 74.6dB 89.OdB 72.9dB 62.8dB
16:08:26 63.7dB 67.OdB 83.OdB 65.5dB 61.7dB
16:08:41 63.6dB 66.7dB 86.0dB 64.6dB 62.1dB
16:08:56 65.5dB 66.8dB 82.7dB 66-.3dB 64.8dB
16:09:11 66.2dB 67.8dB 82.7dB 67.5dB 65.IdB
16:09:26 66.9dB 67.9dB 82.7dB 67.5dB 66.5dB
16:09:41 66.2dB 68.1dB 83.2dB, 67.5dB 64.9dB
16:09:56 65.7dB 68.4dB 84.0,dB 66.5dB 64.7dB
16:10:11 66.8dB 67.8dB 83.5dB 67.6dB 66.3dB
16:10:26 66.8dB 67.6dB 82.5dB 67.3dB 66.3dB
16:10:41 67.5dB 71.3dB 88.9dB 69.7dB 65.0dB
16:10:56 66.3dB 67.3dB 82.5dB 66.9dB 65.7dB
16:11:11 65.5dB 68.OdB 85.6dB 67.1dB 63.8dB
16:11:26 66.5dB 68.1dB 83.5dB 67.7dB 65.3dB
16:11:41 67.6dB 69.2dB 83.6dB 68.6dB 66.9dB
16:11:56 66.3dB 67.3dB 83.3dB 67.ldB 65.4dB
16:12:11 66.2dB 67.8dB 82.3dB 67.1dB 65.2dB
16:12:26 67.2dB 68.4dB 82.7dB 68.2dB 66.1dB
16:12:41 67.6dB 68.1dB 83.6dB 68.OdB 67.-3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunseil Pty-ud, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection CenUe

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Vuc bridge (km 834+433), Thuathien-Hue province

Measurina Parameters:
Range 60-120dB Weighting A Time Corstant SLOW
Threshold OFF Exchange Raze 3d3 Peak Weighting A

Session Started Session Stopped Run Time
16-APR-99 @ 08:35:38 16-APR-99 @ 08:43:10 0:07:32
Peak Level 118.3dB 16-APR-99 @ 08:38:19
Max Level 97.1dB 16-APR-99 @ 08:39:37
Min Level 57.6dB 16-APR-99 @ 08:42:14
Overload 0.00%6

LEQ 76.9dB SEL(3) 103.4dB TWA 58.9dB TAKv3 80.6dB
LDN 76.9dB CNEL 76.9dB Pa2Sec 8.8
L5 80.7dB L10 75.5dB L50 64.1dB L90 59.3dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 10
08:35:53 64.9dB 71.7dB 85.6dB 69.6dB 60.0dB
08:36:08 79.OdB 87.1dB 100.4dB 84.8dB 60.7dB
08:36:23 68.4dB 71.5dB 86.6dB 70.8dB 63.OdB
08:36:38 72.4dB 81.2dB 98.OdB 77.ldB 66.4dB
08:36:53 73.3dB 77.4dB 96.7dB 77.OdB 66.9dB
08:37:08 69.6dB 76.3dB 90.2dB 73.7dB 62.2dB
08:37:23 59.7dB 61.2dB 79.0dmB 60.5dB 58.9dB
08:37:38 64.3dB 73.7dB 92.4dB 64.3dB 58.9dB
08:37:53 81.8dB 90.2dB 108.8dB 87.9dB 68.9dB
08:38:08 68.1dB 73.0dB 97.8dB 72.1dB 61.3dB
08:38:23 78.4dB 89.2dB 118.3dB 84.OdB 63.1dB
08:38:38 66.1dB 74.7dB 84.8dB 69.9dB 61.9dB
08:38:53 67.idB 70.7dB 85.8dB '69.2dB 63.4dB
08:39:08 76.6dB 82.8dB 104.7dB 80.2dB 69.7dB
08:39:23 80.7dB 89.3dB 109.2dB 87.2dB 64.1dB
08:39:38 86-.OdB 97-.ldB 111.6dB 92.7dB 61.7dB
08:39:53 87.0dB 97.1dB 105.9dB 92.7dB 62.3dB
08:40:08 66.2dB 71.5dB 85.9dB 70.7dB 60.1dB
08:40:23 59.0dB 61.0dB 78.6dB 60.5dB 58.3dB
08:40:38 60.6dB 64.4dB 81.1dB 62.8dB 58.2dB
08:40:53 64.1dB 70.OdB 85.8dB 68.5dB 59.7dB
08:41:08 65.8dB 69.3dB 84.2dB 68.7dB 60.8dB
08:41:23 62.7dB 66.2dB 81.3dB 65.4dB 59.6dB
08:41:38 65.1dB 70.2dB 84.2dB 68.6dB 61.1dB
08:41:53 60.9dB 64.2dB 81.0dB 62.7dB 58.9dB
08:42:08 63.7dB 67.3dB 85.7dB 66.0dB 60.7dB
08:42:23 60.0dB 67.4dB 89.8dB 59.7dB 57.8dB
08:42:38 66.3dB 69.1dB 84.4dB 68.5dB 62.6dB
08:42:53 64.7dB 70.8dB 97.7dB. 68.5dB 61.3dB
08:43:08 62.3dB 66.5dB 91.9dB 64.2d3 60.3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wth: Maunsell Pty-Ltd, AIC Maunsell Vietnam. TEDI

South. CIENCO 625 and Environmental Protection Centr

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Truoi bridge (km 852+336), Thuathien-Hue province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
16-APR-99 @ 09:27:22 16-APR-99 @ 09:34:54 0:07:32
Peak Level 104.3dB 16-APR-99 0 09:27:32
Max Level 84.2dB 16-APR-99 @ 09:34:27
Min Level 60.8dB 16-APR-99 @ 09:28:27
Overload 0.001 

LEQ 66.8dB SEL(3) 93.4dB TWA 48.8dB TAKM3 69.4dB
LDN 66.8dB CNEL 66.8dB Pa2Sec 0.8
L5 70.4dB LIO 68.6dB L50 64.4dB L90 62.3dB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 11
09:27:37 64.7dB 72.3dB 104.3dB -67-.7dB 61.7dB
09:27:52 66.5dB 69.3dB 88.1dB 68.5dB 63.2dB
09:28:07 66.0dB 68.6dB 85.2dB 67.7dB 63.9dB
09:28:22 66.OdB 70.6dB 84.2dB 68.5dB 62.1dB
09:28:37 61.9dB 63.5dB 82.5dB 62.9dB 61.0dB
09:28:52 65.OdB 68.1dB 86.0dB 67.OdB 62.1dB
09:29:07 65.OdB 68.2dB 89.3dB 66.7dB 63.6dB
09:29:22 62.8dB 64.3dB 89.6dB 63.4dB 62.4dB
09:29:37 63.1dB 66.ldB 86.5dB 65.6dB 61.5dB
09:29:52 62.2dB 63.7dB 86.2dB 63.1dB 61.5dB
09:30:07 64.7dB 71.5dB 94.9dB 67.9dB 62.1dB
09:30:22 63.OdB 64.9dB 94.8dB 64.2dB 62.2dB
09:30:37 64.2dB 69.OdB 99.2dB 65.9dB 62.6dB
09:30:52 65.7dB 69.0dB 95.7dB 67.7dB 64.3dB
09:31:07 65.6dB 69.5dB 86.6dB 69.0dB 63.6dB
09:31:22 68.1dB 71.0dB 87.0dB 70.2dB -66.4dB
09:31:37 66.3dB 69.4dB 93.6dB 68.4dB 64.2dB
09:31:52 64.6dB 67.1dB 90.6dB 66.3dB 63.6dB
09:32:07 63.2dB 64.7dB 85.OdB 63.9dB 62.8dB
09:32:22 69.4dB 73.7dB 92.5dB 71.7dB 63.5dB
09:32:37 66.8dB 74.9dB 10O.OdB 70.2dB 62.6dB
09:32:52 63.6dB 65.0dB 86.0dB 64.6dB 62.5dB
09:33:07 63.3dB 64.4dB 82.5dB 63.9dB 62.6dB
09:33:22 64.3dB 66.5dB 88.3dB 65.9dB 62.6dB
09:33:37 65.8dB 69.7dB 84.4dB 68.0dB 62.9dB
09:33:52 66.8dB 71.4dB 52.0dB 69.4dB 64.8dB
09:34:07 66.2dB 68.6dB 84.OdB 67.3dB 65.1dB
09:34:22 68.3dB 77.9dB 95.3dB 70.1dB 64.9dB
09:34:37 76.2dB 84.2dB 102.1dB 79.8dB 66.5dB
09:34:52 64.6dB 68.9dB 91.3dB 65.7dB 63.1dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsel Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecion Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Langco bridge, Thuathien-Hue province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
16-APR-99 @ 10:44:56 16-APR-99 @ 10:52:28 0:07:32
Peak Level 106.2dB 16-APR-99 @ 10:47:11
Max Level 83.4dB 16-APR-99 @ 10:45:21
-Min Level 56.6dB 16-APR-99 @ 10:48:01
Overload 0.00%

LEQ 65.2dB SEL(3) 91.7dB TWA 47.1dB TAKM3 68.1dB
LDN 65.2dB CNEL 65.2dB Pa2Sec 0.5
L5 70.4dB L10 67.5dB L50 60.4dB L90 58.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 12

10:45:11 62.4dB 67.3dB 82.6dB 66.5dB 57.9dB
10:45:26 73.4dB 83.4dB 101.5dm 78.6dB 59.3dB
10:45:41 60.3dB 66.8dB 77.8dB 62.6dB 57.7dB
10:45:56 69.2dB 76.3dm 96.4dB 73.8dB 60.1dB
10:46:11 67.1dB 73.5dB 91.0dB 70.5dB 62.4dB
10:46:26 66.OdB 70.1dB 91.0dB 68.4dB 62.6dB
10:46:41 58.7dB 64.OdB 77.8dB 60.6dB 57.6dB
10:46:56 59.1dB 63.5dB 87.6dB 60.9dB 57.6dB
10:47:11 70.2dB 76.3dB 106.2dB 75.0dB 62.4dB
10:47:26 67.3dB 73.8dB 94.3dB 70.4dB 59.1dB
10:47:41 63.6dB 68.1dm 88.5dm 66.4dB 59.3dB
10:47:56 60.7dm 65.9dB 88.3dm 63.0dB 58.5dB
10:48:11 59.6dB 62.7dB 85.OdB 61.3dB 56.9dB
10:48:26 64.7dB 72.5dB 89.5dB 66.3dB 61.9dB
10:48:41 70.6dB 77.3dB 91.0dB 74.9dB 62.3dB
10:48:56 61.8dB 69.8dB 89.2dm 62.3dB 58.2dB
10:49:11 62.3dB 67.2dB 83.3dB 66.0dB 59.3dB
10:49:26 59.9dB 63.4dB 81.5dB 60.9dB 58.9dB
10:49:41 62.9dB 69.6dB 84.9dB 68.6dB 58.9dB
10:49:56 62.9dB 68.8dB 82.4dB 66.5dB 59.1dB
10:50:11 59.7dB 61.9dB 78.Odm 60.8dB 58.9dB
10:50:26 60.Odm 61.4dB 80.4dB 60.9dB 59.3dB
10:50:41 59.7dB 60.9dB 77.4dB 60.7dB 59.2dB
10:50:56 58.9dB 60.4dB 80.6dB 59.6dB 58.OdB
10:51:11 60.4dB 66.4dB 90.7d3 63.1dB 57.9dB
10:51:26 60.6dB 62.6d3 81.1dm 61.7dB 59.8dB
10:51:41 64.5dB 70.1dB 84.6dB 68.9dB 60.4dB
10:51:56 61.3dB 64.9dB 79.1dB 64.2dm 59.7dB
10:52:11 60.9dB 65.9dB 82.1dB 65.0dB 59.1dB
10:52:26 61.0dB 65.3dB 80.9dB 63.3dB 59.1dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
tn association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South. CIENCO 625 and Environmental Prteebon Centre

Appendix 3.2 (Cont.) Noise measurement at the Section 1,
At Namo bndge, Danang province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
16-APR-99 @ 12:51:12 16-APR-99 @ 12:58:44 0:07:32
Peak Level 95.0dB 16-APR-99 @ 12:53:59
Max Level 79.7dB 16-APR-99 @ 12:55:19
Min Level 57.6dB 16-APR-99 @ 12:53:15
Overload 0.00%

LEQ 67.1dB SEL(3) 93.6dB TWA 49.0dB TAKM3 69.7dB
LDN 67.1dB CNEL 67.1dB Pa2Sec 0.9
L5 72.9dB L10 70.5dB LSO 64.OdB L90 58.9dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 13
12:51:27 62.9dB 67.2dB 85.0dB 65.3dB 59.3dB
12:51:42 64.4dB 67.4dB 83.2dB 66.8dB 62.3dB
12:51:57 63.7dB 68.4dB 86.4dB 66.3dB 59.3dB
12:52:12 67.3dB 73.3dB 86.7dB 71.4dB 62.3dB
12:52:27 67.7dB 73.8dB 94.3dB 72.5dB 62.1dB
12:52:42 70.9dB 78.1dB 91.3dB 75.9dB 62.3dB
12:52:57 62.5dB 67.8dB 82.OdB 66.8dB 58.7dB
12:53:12 59.OdB 63.ldB 79.8dB 60.-ldB 58.OdB
12:53:27 58.5dB 60.1dB 77.5dB 59.6dB 57.8dB
12:53:42 66.OdB 72.3dB 86.2dB 71.4dB 59.1dB
12:53:57 63.6dB 67.7dB 85.2dB 65.6dB 60.1dB
12:54:12 71.3dB 78.5dB 95.0dB 76.1dB 61.3dB
12:54:27 64.0dB 69.4dB 88.7dB 66.3dB 60.0dB
12:54:42 69.OdB 76.0dB 91.7dB 72.OdB 64.5-dB
12:54:57 _ 70.7dB 76.2dB 91.3dB 74.9dB 64.9dB
12:55:12 66.5dB 72.9dB 88.8dB 68.9dB 63.4dB
12:55:27 . 71.7dB 79.7dB 92.9dB 77.2dB 60.9dB
12:55:42 65.6dB 72.3dB 91.6dB 69.7dB 58.1dB
12:55:57 63.2dB 68.3dB 86.OdB 66.3dB 58.9dB
12:56:12 70.5dB 74.9dB 90.9dB 74.1dB 64.4dB
12:56:27 70.8dB 75.2dB 94.3dB 74.OdB 66.1dB
12:56:42 65.5dB 68.5dB 86.8dB 67.4dB 61.0dB
12:56:57 69.3dB 72.2dB 90.3dB 70.9dB 66.8dB
12:57:12 68.2dB 71.3dB 87.8dB 69.7dB 66.8dB
12:57:27 68.4dB 72.2dB 91.9dB 70.7dB 64.OdB
12:57:42 60.7dB 62.9dB 81.8dB 62.2dB 59.3dB
12:57:57 59.4dB 60.6dB 80.8dB 60.OdB 59.OdB
12:58:12 59.4dB 60.7dB 80.OdB 60.1dB 58.5dB
12:58:27 59.4dB 62.6dB 80.7dB 61.3dB 58.OdB
12:58:42 59.6dB 62.OdB 81.5dB 60.9dB 58.5dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-UA, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecbon Centre

Appendix 3.3. Water quality at the Section 1

S&dNo:. 8'LKN Ngtul/date. 22,/419P9

PHIEU) KET QUA THU NGHIEM

TEST REPORT
I. '11N MAl (Nwise of yxmJilde Niici

'. s6 LUWIN MA VU(&twah/p uwmr e,: 5

3. NGAy NIZIAN M AU (Rcveit.Ipag dub ): 15/4/1999

4. KIA(Z11 HANG (Cliwct) Trung tfim B'ao Nr M6i trd6ng IICM

5. K*T QUA THi NGI111fM (2e1 reyslt e%i

S7'7 TEN CDV'YINH iVP.lTUNKfT QUA K1XrM NGMIPM

(0, der) (Characlera;Lyics) (IUnJr) (7'est iaethod) (Test iw __.__

_NMI \'VM2 T13 (04 TICS

pil 7__ TOA WQC-22A 7,01 7,07 6,75 7,24 7,13

2 IIC pS/cm CO 150 81,6 66.5 1599,0 15,2 114,1

_ V0 dlr 'mg/1 TOA WQC-22A 14 10 I 2 4

4 DO mg/l TOA WQC-22A 4,85 5,10 4,90 4,90 5,35

S T_SS meJI SLindard clchad 2540 34 4 4 4 6

6 NH4 mg/i HACII 8507 0,24 0,06 0,01 9,19 0,03

7 NOt vgi/ HACH-8039,817l 0,7 0,4 0,7 0,8 0,j

S CO)D mg/I HACH-11000 6 7 1 0 7 I10

9 Fe rdn8 mgAI IJACH-80gR 5,5 4,0 10, 19,2 11:,3

10 (2- mg/l H ACH-i207 6,2 4,9 407.0 7.6 5,5

GIAM )6c TRUIONG PI-IlN(; TlIl NG111#M

Direc8to cJ?4e of Lrb.

Hoajig Thi 1Ioa
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunseil Vietnam, TEDI

Scutb, CIENCO 62 and Environmental Protection Cenre

Appendix 3.3. (Cont.) Water quality at the Section 1

76/'No. 891KN Ngov/dafe. 22/411999

PHIlU Kl,T QUA THTJNGHIEM

TEST REPORT
1. TftN MIU (NanVte qfvn,nph-! Nu6C

i. s6 ml1(Nc MAU(Qaan,ltifJvtnmple): 8

3. N<-AY NH,4N MA U(Recc,,i g,Jaac) r 16J4/1999

4. h'HACH HANG (Cduo): Trung t aun Bao v MBin1Stg 14CM

;, K1
5
h' QIA THi NGUiltM (Tef reesrtuffs

STT T1FN CHI DV I-iNti - .P.T11 K3T QU; i(ufrM NCGHItM

yer:) TIft-hU (Uni) (esi st wethod) _ (Tew result)

((:haracrer*isic) _ D116 CQT7 MIC: C.'TT9 CVIO CT1I DLC12 0N13

1 pl1 ________ TOA WQ(C-22A 7,60 7,:50 7,20 7.40 7,10 6,90 7,g0 7,90

2 IXC LIS/cml CO IS0 1700,0 100,0 26,0 49,0 40,8 26,7 3620,0 1820.0

3 DO dduc mlg/I TOA WQC-22A I I 4 I 9 7 6 2

.n DO mg/I TOA WQC-22A 5,40 6,54 6.04 6,06 6,03 5,20 5,20 6,1

5 TSS mgAI Standard method 2540 20 30 71) 30 130 130 243 110

6 NH4 mg/i HACI1-8507 0,09 0,04 0,06 0,05 0,23 0,17 0,19 0.01

7 N03 mg/l HACI3-8039,8171 0,7 0,7 0,6 0,6 0,6 0.8 1,7 0,9

8 COD mg/l I AACH-8000 6 4 4 3 19 .

9 Fe tdng trriQ1 HACII 8008 3,5 0,3 KpH KPH 9,6 0,35 KPH KrH

10 C.1 - m g/l HACi-207 640,0 ,0 6,G 8,0 11,3 6.0 18400,0 9100,0

Ghl .CAf i : M&U ntfe: mx.Uj , kldng do dttec.

KPE-: Kh6ng phat hiOu

GlAM f)*X( TltUf3Nc; PlONG Ttii NGHI-tM

h ead of Lab

TIoAung Thi 1-}on
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In ansoclation with: Maunsell Pty-Ltd, AIC Maunseli Vletnam. TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.4 Phytoplankton species identified at Project Sites of Dongha-Quangngai Section 1, April 1999

Stt TUn loii Dien thu MAu _
1 2 3 4 5 6 7 8 9 10 11 12 13

CYANOPIIYTA . _
1. Dactylococcopsis acicularis + +
2. Chroococcus limneticus +
3. Microcystis aerugihosa + + + + _ _ + +
4. Merismopedia glauca +__ _
5. Gloeocapsa minima + ___ _
6. Anabaena solitaria _ +
7. A. affinis _ _ + _
8. Pseudanabaena schmidlei I__ _ _ + +
9. Raphidiopsis mediterranea + _ _ _ + . + + + +
10. Oscillatoria acuta _ + +
11. O. geitleriana + + + + + _ + + + + + +
12, 0. limosa + __ ._ _
13. 0. margaritifera _ + _
14. 0. nigro-viridis +
15. 0. subbrevis + + _ + + + +
16. 0. tenuis _ ___ + _ _
17. Trichodesmium erythraeum + + _ _
18. Phormidium mucicola + __
19. P. tenue + + + + + +
20. Syngbya agardhii + . _
21. L. birgei - - - +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In aSsociation with: Maunself PSy-LId, AIC Mausesll Vietnam, TEDI

South, CiENCO 625 and Environmental Protection Centre

Stt TC-nloii Diem tlu mfu
1 2 3- 4 5 6 7 8 9 10 _i 12 13

22. L. hieronymusii + +

23. L. limnetica _ + + +

XANTHOPHYTA _ _ _

24. Centritractus belonophorus + +

CIIRYSOPHYTA

25. Dinobryon bavaricuin + + + + + +

26. D. sertularia + + + + + + + + + + + +

27. Dictyocha fibula +

_BACILLARIOPHYTA i

28. Melosira granulata + + + + + + + + + +

29. M. nummuloides +

30. M. undulata + _ +

31. M. varians + + + +

32. Cyclotella comta + + + + + + + + . _ + +

33. Coscinodiscus asteromphalus + +

34. C. bipartitus + +

35. C. jonesianus + + _

36. C. lineatus +

37. C. spinosus __ _ +

38. C. subtilis _ +

39. Asteromphalus cleveanus ___ +

40. Lauderia borealis _ +
41. Skeletonema costatum + _ _ + +

42. Stephanopysix palmeriana + .

43. LeptocylindrUs danicus + - + +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) : dIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assoclation with: M.unseii Pty-Ltd, AIC Maunsell Vietnam, TED,

South, CIENCO 625 and Environmental Protection Centre

Stt TUn loai Dien] thu mAu
1 2 3 4 5 6 7 8 9 10 11 12 1344. Guiinardia flaccida + + _

45. G. sp. _ +
46. Rhizosolenia alata f. gracillima ___ + + _ _
47. R. alata f. indica _ +
48. R. calcar-avis +
49. R. hebetata f. semispina _ + +
50. R. hyalina ___ +
51. R. imbricata _ + +
52. R. longiseta _ __ ___ _ +
53. R. setigera ___ _ + _
54. R. sto_terfothiii_ ___ + + _
55. R. styliformis v. latissima + + _
56. Bacteriastrum coinosum _. _ + _
57. B. delicatuluim _ + + _
58. B. hyalinum + +
59. B. varians _ + _ .
60. Chaetocei-os abnormnis _ +
61. C. affinis _ _ + .
62. C. atlanticus v. neapolitana ____ _+____ _
63. C. atlanticus v. skeleton ____ + _
64. C. borealis _ + .
65. C. compactum _ . + +
66. C. compressus _____ + +
67. C. decipiens ___ + + __
68. C. denticulatus +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) t43A PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Stt Tcn Die'm thu mau
_ __________________________________ 1 2 3 4 5 6 7 8 9 10 11 12 13
69. C. didymus v. protuberans _ . + + _

.~~~~~~~~~~~~~~ ___ __70. C. distanis _+_ _
71. C. diversus _ +
72. C. indicum -_._ +..
73. C. lauderi _i_ _ + + . _
74. C. leavis _ _ + _
75. C. Iorenzianus .__ + + _ _
76. C. paradoxus _ _ + + _
77. C. peruvianus _ _ + + _
78. C. peruvianus f. robusta . _ + + _ _
79. C. Sseudocurvisetus ___ + + _
80. C. seychellarum. + + _
81. C. subsecundus ____ + _.
8. __iL 
82. _idulphia leavis ___ __.__ +
83. B. mobiliensis + + __

84. B. regia ___ + _
85. B. reticulum . _ + +
86. B. rhombus ____ __+ _
87. Triceratiumn favus _ _ + _ _
88. Bellerochea indica __; + _ _
89. Hemiaulus membranaceus __ + _ _ _
90. H. sinensis _ + + _ _
91. Cerataulina bergonii _ + _
92. Ditylumn sol _ _ + + _
93. Eucampia cornuta - - - +

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER page 24
May, 1999



THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)In association with: Maunsell Pty-Ltd, AIC Maunsell yietnam. TEDI
South. CIENCO 625 and Environmental Protection Centre

Stt Ten loai Dieim thu mgu

1 2 3 4 5 6 7 8 9 10 11 12 13
94. E. zoodiacus +
95. Climacodium biconcavum + _

96. StreptoyDaeca thamesis +
97. Fragilaria capucina + + + + + + + + + + +
98. F. crotonensis +
99. Asterionella japonica _ + +
100. Synedra tabulata +
101. S. ulna + + + + + + + + + + +
102. Thalassionema nitzschioides + + ___

103. Thalassiothrix frauenfeldii _ + +
104. T. longissima +
105. Diatoma elonigatum + +
106. D. hyalinum +
107. Eunotia lunaris + + _ +
108. Actinella guianensis +
109. Achnanthes brevipes + +
110. Navicula ancilla +
111. N.anglica +__ _

112. N. britannica +_ _

113. N. dissipata + + + +

114. N. gracilis _ ___ + +
115. N. lanceolata ___ + +
116. N. menaiana +
117. N. meniscus + + +
118. N. phyllepta + + +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
fn association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Stt Ten loai - Wm_ Diem thu mnu . _,

1 2 3 4 5 6 7 8 9 10 11 12 13
119. N. ramosissima +
120. N. rhynchocephala _ _ +
121. N. tuscula __ + +
122. N. sp. _ _ + +
123. Pinnularia braunii +
124. P. divergens _ _ +
125. P. mesolepta + _ +
126. P. nobilis + _ + _
127. P. subsolaris + . + + I + +
128. P. viridis + + + _ _ +
129. Stauroneis anceps + _ + +
130. S. anceps v. siberica . +
131. Trachyneis aspera v. elliptica ____ +
132. Diploneis bombus + _ _ 
133. D. elliptica + + + + + + + + +
134. Gyrosigina acuminatum + + +
135. G. attenuatumn + _
136. G. balticum _ + _
137. G. littorale + . _ + _

138. G. spenceri + + +
139. G. wansheckii + + I _ _ + +
140. G. sp. + + _ _ _
141. Pleurosigma affine _ _ + + . _
142. P. angulatuni _ + + _ _
143. P. fasciola + I + - -
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In asoclatlion with: Maunsell Ply-Ltd, AIC Maunsell Vletnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Stt T6n 1oni Diem thlu mAu
1 2 3 4 5 6 7 8 9 10 11 12 13

144. P. pelagicum + + + +

145. Donkinia recta _ _ +

146. Amphiprora alata + + + + + + +
147. Amphora hyalina +
148. A. ostrearia v. vitrea + + +
149. Cymbella ehrenbergii +
150. C. lacustris +
151. C. lanceolata +
152. C. ventricosa + + _ + . _ + + + +
153. Gomphonema longiceps v. subclavatum _ + + + . _ +
154. G. olivaceum . _ +
155. Hantzschia virgata _ + 
156. Nitzschia bilobata + _ ___

157. N. closterium . + + .
158. N. filiformis _ _ ___ + _

159. N. kuetzingiana +
160. N. longissima _ + +
161. N. longissima v. reversa + _ _+ + +
162; N. lorenziana + + + + + + + + + _

163. N. navicularis - + + +
164. N. seriata _ _ + +
165. N. paradoxa + + + +
166. N sigma + . _ + .
167. N. vitrea + _ _
168. Surirella capronii.. + + - + +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associationi with: Maunsell Pty-Ltd. AIC Maunseli Vietnam, TED,.

South, CIENCO 625 and Environmental Protection Centre

Stt TMn oni DiWm thu mdu
1 2 3 4 5 6 7 8 9 10 11 12 13

169. S. elegans + + +
170. S. ovata + _ _ _
171. S. smithii + + + _ _ + + + +
172. S. tenera + + + + + + +

CIILOROPHYTA . _

173. Eudorina elegans _ + _ _
174. Asterococcus limneticus + + _ _ + +4
175. Schroederia setigera + ; +
176. Botryosphaera sudetica _____ +
177. Dictyosphaeria pulchellum + + + + + + +
178. Coelastrum microporum + _ _ + +
179. C. proboscideum _ _ + _ _
180. Pediastrum duplex + + + + + + + + +
181. P. simplex v. clathratum + + _ +
182. P. simplex v. duodenarium + + ___ _
183. P. tetras + + + _ +
184. Chodatella subsalsa + _ ; +
185. Oocystis marssonii _ _ +
186. Nephrocystiuin lanatum _ + ___

187. Ankistrodesmus angustus .+ __. + _
188. A. falcatus + _+_ _ _ + +
189. A. fusiformis _ __ + + _ _ +
190. Closteriopsis longissiina + _ _ + _ _ + +
191. Tetraedron gracile _ +
192. Kirchneriella lunaris - + J +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Maunsetl Pty-Ltd, AIC Maunsell Vietnam, TEDI

South. CIENCO 625 and EnviTonmental Protection Centre

Stt Ten Ioai Dien thu mau

i 2 3 4 5 6 7 8 9 10 11 12 13
193. K. obesa =__= +

194. Scenedesmus acuminatus +
195. S. arcuatus +
196. S. bijuga + _

197. S. ecornis + +

198. S. javanensis + + _ +

199. S. quadricauda + + + + _+ +

200. Actinastrum hantzschii + + + + +

201. Ancyloma nordenskioldii = = = = ===_ _ + +
202. Gonatozygon aculeatum . +
203. G. kinahani + + + + _ + +

204. G. pilosum - = = _ + +

205. Neitrium digitus ______. +
206. Closterium acutum ____+ +

207. C. acutum v. variabile + + +

208. C. gracile _ + _

209. C. kuetzingii + + + _ + +

210. C. moniliferum _ + + + +

211.. C. ralfsii v. hybridum _ ___+

212. C. turgidum _ +

213. Penium minutum _ ___ +

214. P. margatitaceum _ +
215. Pleurotaenium ehrenbergii I +

216. Staurastrum arctiscon +

217. S. dickiei - - + + +

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER page 29
May, 1999



THIRD-HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEt.

South, CIENCO 625 and Environmental Protection Centre

Stt Ten Ioai Diem tliu mau
1 2 3 4 -5 6 7 8 9 10 11 12 13

218. S. natator + + + + +
219. S. oxyacanthum v. maius + + + +
220. S. paradoxum + + + _ +
221. S. pentacerum _ + + +
222. S. pentaserum v. tetracerum +
223. S. protectum v. planctonicum n + + _ +
224. S. setigerum + + +
225. S. subgracillium +
226. S. tohopekaligense v. brevispinum _
227. S. sp. + + +
228. Micrasterias foliacea ornata + +
229. M. mahabuleswarensis v. wallichii + _ _
230. Euastrum ansatum +
231. E. verricosum + + I
232. Cosmarium botrytis __ _ +
233. C. circulare +
234. C. contractum + + _
235. C. depressuin +
236. C. margaritiferum + + -
237. C. pseudopachydermum + _ _ _
238. C. subspeciosum - + + _ _ _ +
239. Arthrodesmus ralfsii ___ + +
240. A. triangularis ____+ +
241. Xanthidium freemanii _i__ +
242. Onychoneina miliforme _ ___ _ + +

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER page 30
May, 1999



THIRD HIGHWAY REHABILITATION PROJECT IHRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wlth: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO S25 and Environmental Protection Centre

Stt 1T6n Ioai E)Dim thu mau
.________________________ 1 2 3 4 5 6 7 8 9 10 11 12 13

243. Desmidium grevillii + +
244. Spondylosium planum + + + +
245. llyalotiheca dissiliens +
246. 11. imucosa +
247. Spirogyra ionia + +

248. S. protecta +
249. Stichococcus minutissima + +
250. Schzomeris leibleinii i + +
251. Pitliophora oedogonia . +

EUGLENOPIIYTA ___

252. Euglena acus + + + + + +
253. E. caudata + + _

254. E. sprogyra + +
255. E. texta v. uvata +
256. E. variabilis +
257. E. wangi +
258. Pbacus acumninatus + + +
259. P. curvicauda + +
260. P. cylindraceus +
261. P. Iongicauda + + 
262. P. tortus _ _ + ____ + _

263. Lepocinlclis ovui _n__ + ___

264. Trachelonionas armata _ _ ._ +
265. T. cylindrica +
266. T. dubia + + _
267. T. hispida + +
268. T. scabra _ + _ _
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsetl Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Stt 'I'tn Doaii Digm thu MAu
1 - 2 3 4 5 6 7 8 9 10 11 12 13

269. T. volvocizia + + + - -
270. Strombomonas napiformis + _ :
271. Astasia klebsii + _ .

DINOPITYTA _
272. Prorocentrum micans _ . ___ +
273. Dinophysis caudata _____ + + _
274. D. miles f. indica _ _ + _
275. Ceratiumn arietium ___ + +
276. C. hirundinella + + _
277. C. furca 

_ + + . _ _
278. C. fusus v. seta _ ___+ + _ _
279. C. triclioceros 

+
280. C. tripos _ _ _ + + _
281. Gonyaulax apiculata + _
282. G. spinifera 

_ + _ _
283. Glenodinium lenticula _ . _ _ +
284. G. quadridens + + + +_ + +
285. Pyrophacus horologicum ___ +
286. Per-idiniium depressu_n _ + +
287. P. gatunense ___ . + _
288. P. goslaviense + +
289. P. occanicum 

+
290. P. quinguecornc _ ___ . + __ _
291. Protoperidinium pellucidum _ _ _ _ + _
292. Peridinopsis sp. + + + + + + _

-Tdng sC' oil 40 54 48 53 31 58 75 90 18 36 46 83 30

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER page 32
May, 1999



THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam. TEOI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.4 (cont.) Zooplankton species identified at Project Sites of Dongha-Quangngai Section 1, April 1999

,Stt 'I'Tn loaii DiCni thu ninu
________ 1 2 3 4 S 6 7 8 9 10 11 12 13

l. IZOTA'I'OIRIA
=___ MPilodinidilae

I. Philodinia roscola _ 1 _
____ Notommatidae

2. Scaridium longicaudum 6 _

7lrichocercidae
3. Trichocerca (Diurella) tigris 47 _
4. Trichocerca (Diurella) similis I
5. Trichocerca (Trichocerca) capucina __. 2
6. Trichocerca(Trichocerca) cylindrica 3

Sy,,chaetidae
7. lBipalpus hudsoni 42
8. Polyarthra vulgaris 526 341 2689 5 1783 . 1 1 31 23

Asplallchlhidae
9.- Asplanchna sieboldi _ _ 3 3 355 2 _ 43 1

Lecanidae
10. Lccane (Lccane) luna 1I_ 1 5 . 6 9
11. Lecane (Lecane) hastata 1 2_ 22 3
12. Lecane (Moliostyla) bulla ___ 2 7 7 __1 2

Mytilirnidae _

13. Mytilina venti-alis ___ 2 1 .
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA. PACIFIC ENGINEERING CONSULTANTS (APECO)
in assoclation with: Maunsell Fty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Stt TC'n 10Mi DWi-m thu niAu
_____________________ . _2 3 4 5 6 7 8 9 10 II 12 13

Brachioniidae
14. Blrachionus diversicornis _ _ . . 1
15. Brachionus falcatus _ . 5
16. Platyias quadricornis _ . . _ 2
17. Platyias patulus _ 1 _

18. Keratella tropica _ 2 39 I 4
19. Keratella cochlearis 142 16 691 29 62

Filiniidae 
20. Tetramastix opoliensis __ _ I _ :

Ilexathridae _ . _ _

21. Hexathira mira___ 15 ____ 4 ___ 173 __ 197
II. CLADOCERA ___ _ _

Bosminidae _ ____.

22. _ osmina longirostris _ 6 1 17 28 3 _ _-
23. Bosminopsis deitersi __ _ 3 1 3 69 1 22 _
24. Diaphanosoma excisurm 5 _ _ I

25. Diaphanosoma leuchtenbergianum 2 .
Mlacrotlhricidae ___ ___ __. _ _,

26. Ilyocryptus halyi 1 . _ ___ 1 _ _
Daphiiiidae _ ___ . _ _ .

27. Moina dubia _ _ _ _ __

28. Ceriodaphtiia rigaudi _ _ _

Chlydoridae 

29. Chydornis spliaericus _ 1 _ 3
30. D)isparalona rostrata _____ _ _ __l

31. 1,uryalona orientalis I _ . _ 1
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Envlronmental Protection Centre

Stt 'rFn lohi _ _Diem thu mAu _
.__ 1 2 3 4 5 6 7 8 9 10 if 12 13

32. Biapertura karua 1
Polyp hemidae

33. Evadne tergestina 2
34. Pennilia avirostris 7 6 .

III. COPEPODA .. _.__ ___ _

I'seudodiaptomidae
35. Pseudodiaptomus beieri _ _ 17
36. Schmackeria bulbosa 3 26 2

Diaptomidae . . .
37. Eodiaptomus draconisignivomi 5

_Acartiidae _ .

38. Acartia erythraea _ 4 2
39. Acartiella sinensis 13

Oithon,idae * ___ _ . _ _

40. Limnoithona sinensis . 1318 36 1 982_ 3 .

41. Oithona plumifera 21 64
42. Oithona similis -__ ___ 17 145 __
43. Oithona rigida 3 12 72

_ Corycaeidae _7 _ 
44. Corycaeus speciosus _ 77 7

Cy lopidae
45. Microcyclops varicans _ 1 5
46. Mesocyclops leuckarti _ I 4
47. Thermocyclops hyalinus 11 3 4 48 78 . 2 22 9 2 2
48. Halicyclops sp. _ 2
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AIC Maunseli Vietnam, TEr

South, CIENCO 625 and Environmental Protection Centr,

Stt TCen loai Di6nm thu mAu
_ _________________________ 1 2 3 4 5 6 7 8 9 10 11 12 13

7'achidiidae . _ 
49. Euterpina acutifrons 3 31

___ _____ Ecdi: osomidae .

50. Microsetella norvegica . ,____ 2 14
Eucalanidae

51. Eucalanus subcrassus 

Paracalanidae .
52. Acrocalanus gracilis _ 27
53. Paracalanus parvus _ 26 193 | -
54. Paracalanus aculeatus ._._ 72 46

IV. OSTRACODA __
Cypridae . .

55. Heterocypris anomala 1 .
__ V. DECAPODA _ . . . ;

Luciferidae .

56. Lucifer sp_ __ __
VI. CHAETOGNATHA

Sagi,tidae __ 1

57. Sagitta enflata 13
VII. PROCIHORDATA

Appe,:dicalaridae _ ___

58. Oikopleura longicauda _ 23 12
59. Oikopleura rufescens . . 1 8

IIX. PROTOZOA ____
Arcellidae .

60. Arcella vulgaris . III I I_I I 
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 31 ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associatlon with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental ProtecUon Centre

Stt Trn loai _I__DiOm thu miu

1 2 3 4 5 6 7 8 9 10 11 12 13

IX. LARVA

61. Nauplius copepoda 1509 656 143 48 34 532 48 170 6 32 2226 27 6

62. Mysis . 1 1 4

63. Gastropoda 19 31 6 4 31 13
64. Bivalvia 2 74 7 42 1 1

65. Echinodermata 1 . _ -

66. Polychaeta 6 11 23 8

67. E phemeroptera . 2
68. Diptera 1 2 1 _ 2 38 6 10

S6loai 9 17 14 16 15 13 20 17 6 15 19 10 1O

S)S ludgng /mAu 2874 1579 522 3900 129 2713 363 860 13 179 3589 70 28

___ SIif lutng/n1 3 48858 26843 8874 66300 2193 46121 6171 14620 221 3043 61013 1190 476

Ghi chu Vi irn cdc diMm thu mJu: 1. Cau E6ng HlA
2. Cau Quang Tri

3. Cau My Chinh
4. Cau Phd Xuan
5. Cau Vic
6. Cau Trudi
7. CAu l,ang C6

8. Cau Nam O

9. Cau Do

10. Cdu Vinh Dion
11. Cdu Thu Bdn

12. Cau Tra B6ng (Blnh Sdn)
13. Cau Tra Khdc (thi xa Quang Ngai).
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: maunsell Ply-Ltd. AlC Mlaunsell Vietnam, TEDII

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.4 (cont.) Benthic species identified at Project Sites of Dongha-Quangngai Section 1, April 1999

S6 TEN LOAI DItM THU MAu
TT 1 2 3 4 5 6 7 8 10 11 12 13

A. POLYCIIAETA

I Errantia ._.
Neplthzydidae

01 Nthys polybranchia (Southern) 25 2 8
Nereidae ___.__

02 eratonereis mirabilis Kingberg _ I
I_ Sedentaria
Cirratulidae

03. Cirratulus sp. 9 1
_ Spionidae_

04 Prionospio iaponicus Okuda 8 17
B. OL1GOCHAETA

_~~~~~~~~~~~~~~~~~~~~ ~ l'ubicid

05 Branchiiura sowerbyi Beddard .6

C. CRtUSTACEA 
__ .

Gammtaridae 4
06 Melita sp.4

07 Grandidierella linrmBrnard21

II_ Tanaidacea

A seudidae
08 Apseudes vietnamensis Dang I _
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: maunsell Ply-Ltd. AIC Maunseil Vietnam, Tr=OI

South, CIENCO 625 and Environmental Protection Centre

S ATEN LOAI DE9M THU MAU __

TT 1 2 3 4 5 6 7 8 10 11 12 13
11I_ Decapoda - Macrura
Palaemo,iidae ___

09 Palaenonetes tonkinensis (Sollaud)_ I
Penaeidae _

10 Metapenaeus ensis De Haan 1
IV_ Decapoda - Anomura __.
Paguridae .

I I Pagurus sp. 2
V Cumacea

12 genus sp.

D. MOLLUSCA _

I Gastropoda _ . _ _

l'Itiaridae . .

13 Tarebia granifera (Lamarck) 1 . I 3
14 Melanoides tuberculatus (Muller) C C

Viviparidae _
15 Angulyagra boettgeri (Huede) 28

Neritidae
16 Clithon oualaniensis (Lesson) 1 1 I

Potamdididae
17 Batillaria zonalis (Bruguiere) . 10 __

11_ Bivalvia , .

Mytilidae I _

18 Limnopema siamensis (Morelet) | C . . _
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunseil Pty-Ltd. AIC Maunsell Vietnam. TEDI

South, CIENCO 625 and Environmental Protection Centre

So TEN LOAI DIEM THU MAU
TT 1 2 3 4 5 6 7 8 10 11 12 13

Corbiculidae I
19 Corbicula boudoni Morlet 28 1 1
20 Corbicula castanea Morelet C

_ Tellinidae . ._;
21 Tellina virgata Linne 3

Veneridae
22 Chione (Anomaladiens) squamosa Linn6 . I

E. INSECTA LARVA
I tlemiptera

Belostoniatidae
23 Sphaerodemna Sp. . 1

11 Trichoptera ___ . . _

Hlvdropsychidae

24 H dropsyche sp. 1
ItI Diptera :

Clhiroto,nidae

25 Endochironomus sp. 1 7 5 22
Heleidae _

26 Culicoides sp. _ . I
Crilicidae _

27 Chaoborus sp. I =
S' loaii 9 4 3 1 I 2 3 8 3 3 2 2
S_It_ qiing trong mau (cot) 41 32 16 I 28 8 13 41 1 10 25 2
S1tff lng/m 2 410 320 160 10 280 80 130 410 10 10 250 20
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In association with: Maunseli Pty.Ltd, AIC Maunsell Vietnam, TEDtSouth. CIENCO 625 and Environmental Protection Centre

* Ghi clih: vi tri cac diem thu mau:
1. Cau DWng HA.
2. Cau Quing Tri.
3. Cau MY Chinh.
4. Cati Phu Xuan.
5. C-au Vitc.
6. Cau TruAi.
7. Cau LAng CO.
8. Cau Nam 0.
9. Cau DO.
Io. Cgu Vinh Dien.
I I. Cau Thu B6n.
12. Cau Tra Bong.
13. Cau Trn Khuc.

Mau s6'9 kh6ng c6 d.ng vat day.
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THIRD HIGHWAY REHABIUTATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In asSoctation with: Maunsell Pty-Ltd, AJC maunseil Vietnam, TEDI

South, CIENCO 625 anr Envirmnmrntal Protecton Centre

Apendix 3.5. List of rare and endangered Forest vegetation and animals
(issued by Regulation 18/HDBT, 17 January 1992 of the Government

Group I

IA- Forest vegetation

No Vietnamese name Scientific name Notes

I 11;.c1chX;ilil (';iloccdri.s lnlniclolcp)is

2 It"Ing (i) ;l" IXU.S chlilulsiS

3 I'l,, 3 ilrtii (cIlIt1lal;IxIIs r()ilLiliCi

. 1 Tho,ig [IC PO(dlocIrjuLIs eC ii f(oIUS

3 II i(r, g ';' 6) I 'i us k wa ogw igcivsli

(, IiCri> 1)1 Al I ;I1 PlizlliS rln1;itcrsis .

8 I II ,I, IlIr(I( ( iIIoI IOfliS PCflsiIis

X Ilil huh , vQui KIcc!cri ia viIcIhli

Mttl ft1;Ig filltlh iaXUSxt;g liCI

I () ,-tiuu, lait,l , Jic A utC ukiarigorusis

1 I l , gl:Ill (dAit) lll) N til.i( kiiM crIssl1i0 ..

13 'I'l,hu 2 1, 'i IcI Diichinp1'pli;uIs k,tc1 fii
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Apendix 3.5 (Cont.)

IB- Forest animals

No Vietnamese name Scientific name Notes
1 ____ 2 3 ,1

-T' giAic I s;r:ig R hinloccuos k)I(ulalicus
? 17V) i6{;)o gNailus
3 lBt. xatn111 13os ,sallvcl

5S 'I'-;F u r'irng Bos ballgi hcli s
( \loj 1;Iclitas ilsaxNiInIs

7 (U lorg ('crvus idil
.Y Illrll x,lirir vmlg ( cr-vus poici ilis
C) i itrcn sa N1oscllwu lrioschljcluc

I I lRio Iloa Illai I'ari Iici;a pardIiS
I 2 I ;'In ( ;'i I I Neofclis iicbu-losn
1.3 ( r;; llI c ) I I [a !Ck1Or cto. I 7alay'llu.1
1-1 \'ooc X.1III 'I'l lchIpIItecus p)hlayrcti
1.5 \1()c: ritll iEt l lltlhRhiloplililccus nvuillctdwt
| (I V!()(1ooc n1gi S.iC:

\'tw) xytl.sA Trillig 13n I'yg;iltlrix {l:lcl lt'llS
A-O(\ c ngtl s.Ac Ni7un NV Pyg'mal lri' tgll :pcs

1 7 Vo, dcIlv
-Ao.'CC rlcog I1li IrallIg rrmsbylis rr;Icoisi iiaiicoiri

-\'nrr cli:y I'rallg I'l,shytis Frr;alictsl ticI:c .
-\o, Ir ha11n11 1;1,Il Prshii;s fr;hlcvt isi lItl:jlvricnri

-VoOC dcimi .ly I3Aic lh' shryiis rrancvoisi ayip
I Y Virrnii (Itcn:

\',ro n (Ill I,Yi I OIM(CzCcS crict'Ir coIcol(r

Virori (It- II I 7 ti-ing I lVloiN110s ccllcuol(ir IcucOgr.icsi'
- V\rfrin tay litIng hIyIoh7 las lar

* \"r triri ~~~~~Icti 11171 I bI IT1Ilg

u1rlr, rc Aiclictil; mii litii g20 ~ ~ ';lr VA 1 I Is ltlo(o:alcs (.XCI(rtolzrivt l
( ( ';i} y''ttl ( .1 l lOg a hi,. OWtStOlli

21 (',iy g.ll P i'lio dhloio par(i(:rcoior

2? ( IC (;;alcopiticctcus tcIilniuiiski
23 ( 7iy v;tni NI:urcs hiavigEl,
24 I. ,,li hm > liti wi
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Apendix 3.5 (Cont.)

Nlo Vietnamese name- Scientific na'me Notes l .
2 5 ":k c Iay:

Sk, h: ay .san lV^lawil-ista clegalis
\S6C Klly Iran 'tlxisalyC

20i S6C Imy:

-k N\U lly 1111() 13<*I(oTmXs

- 'c lhay Icig tai lk'ioinys pc;irsomll
27 SV17j) yN gu,zyenl ( urcu.IlI:lS

S')l NgtiyciiVQIll lii29> ( t 1Pl-:vo 1ic I iiTpe m I Il

's,,~~~~~~~~~~~~l,id (.;mrI5,i
-(:: V;;Ii I tlulital; rIi:a-(Ii dli;lraii

.- ( ;;'l ICii 1.Ui1 IlIfo (dcil I xprhIr I ii lrCi7 lI K D)cHCoUri
- (; h~Idoi miII rlI;'o IKring I.ophumr diardi. R3nnopartc

30) (;;;1 litH:

- ;; il I'o yp rcct troul hicn Ical rau
- (l; 1ii17 IT1;11 (1(; I'Polyplcciron gci,rnnaijH

3 I 1 f IIlRcril;lC i.n occ,tilam
,7Se cl) Ilt.i 1;ltI5 ani ignl

I C ( ,1 ;Iin I 1itrnt'c nli ( Crocoivlvus Si;nillndiN j
.5 I mI;iig clif;l - C )f)il Iina In

3l. ' ~;1ckz k-I linl (1;,M( I';mn.!ncsolzifl ln (ICIOLISI,;llt 
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Apendix 3.5 (Cont.)

Goup II

IIA- Forest vegetation

No Vietnamese name Scientific name Notes

Ir f 6ic g,Na T I blherg ia oliverrii (wIillI5c
.inll lai 13. lzia D);lbucgila b:rinrctisis

( vilil l;li I)Dal1,crgMn olivcrrii (;lamlell

2 (;;; Ic ( (h (I ) AfzchI xyIcXloca-r

3 ("IL

(Gin malt .ilt)acociliticiliicilcll. (:; 1l

(;II13 .Si)l(dto torilk lCiI,sis-A(-liev ; I;

4[ ( i.iltg hlt(tllg

( ii.il I slirtiig P' croca -rpu5 ped 1;l1s 1icrrc
( ;i;cilg 1iitTnig (nCn1h6l PICI-ocirputS cainOiald US PirceC
(. iiiig, ullr(cncg 11at chiill Itcrocar ouls ic hieus \Vlil -

5 I ti I
I ;1] II I (:()i;krnsia albuhlairs A.'us
'I Ida (I , r1hrg (Chukr.asi; ) Sp

i dcciii I k- risin sI'

I rI c I )l'c r i; cncl tC hilic}ilrcri.s; 1Picrru

Ir;cc (I;A) 1)alhclrgi a; acccclamcl i.UlSS
I r;bc dahta ihcla PlUtier

7 I'o cccii I:^ki.c,;I' CI hlgir6ii Al i-rilcy cj'l1ln!:l,
X Mc,,.cr

Nfiill D I)itospyros co111111 cc
-Mui SOc D ])yospylos sI)

9 1 )iclc . lackluunia IlicMrci
1() ,911 Se ii c ciA; Mlad ca pnsqlu ic ii

II N r,hie,, Itlu-rchio(lcI1(!r-(oi kIctitno,,
1? 2 .ini xnclcl I.li\' IophilOCUliil lot clii
13 Kimi, ginor l';c( tlearts rleu

|;~~ ~~ P'1pti:I!tv'-(olfi;l VC11iCilInt'l

15 IID. kiel' N1icM ulla11 off icilliis

I 6} 1D'cclct,rp) I Iili'c,Ic b i-o\vcljci
1 7 *.Qhcit ucgoc hitch I'acia;X v'iCtil;icuilt:elisc

IX ni- 1lulcAic .'8JIcOiiitici Itoccggihigulaic
_ ~ 1 hlcrcl (1cc,; ,~iccc~ccc/lallolllulll
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IB- Forest animals

No Vietnamese name Scientific name Notes

2 3

. -lKht cOc .aClCa arctoirdcs

- Klil v'aig Nticaci Itlldiata

- Kli rIn(iIC N c;lica fls tflncIls s

- Kilt (htOio Ivii MI acdCca 1lCCtIc ir.fl

2 S(ill (iIrUlg (Ta pricorni sulnlatraclsis'

3 N'M o rIrllg FClis I)CIlgilcnlsis
Frcis mnarnliorata
-clik tcinrniskii

l It.li v.1 lIimil lutra
, Sclcllarlos Iltihcl11aritus

S6 .'I *1(, ('11on11pllltnua

7 c .dff( {cii . 17;lufi hicnior

g gucc cros hicorui s
S I'llrcrl hollag. d(lti

. .11 I ItifIf)ICsil(II) cloulg.atn.

1 (;i;Ai I~I~~ ! Pelochclys huhront
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THIRD HIGHWAY REHABILUTATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wit: Maunseil Pty-Ltd, AIC Mauneel Vietnam, TEDI

South. CIFNCO 625 and Environmental Protecton Centre

Appendix 3.6. List of wild animals in the Namcan forest

VieMnameses Naame Scientific Name

Ech nhai Amphibians

1. Coc nha Buto melanostictus
2. Ngoc Rana limnochan's
3. Ech cua Rana cancrivora
4. Nhai cav Rana macrodactvla
5. Ech dong Rana ti2riaa
6. Ech uomg Kaloula pulchira

Bo sat Reptiles-

1. Tran mat vong Python reticulatus
2. Tran moc Python molurus
3. Ran ca Cerberus rhynchops
4. Ran nuoc Xenochrophis piscator
5. Ran bong Enhvdris bocourti
6. Ran soc dua Elaphe radiata
7. Ran ran ri ca Hemalopsis buccata
S. Ran bong Enhydris enhvdris
9. Ran luc Trimeresurus papeorum

10. Ran ho manm Naja naja
11. Ran cap nong Bungarus fasciatus. -
I 2. Ran monv (nun- nuc) Xenopeltis unicolor
31. Thach sungy Hemidactvlus frenatus

14. Kv da Varanus sp.
1I. Than Ian bonu .%abuva multifasciata
Il Rua hop Am hoa . Cuora amboinenesis
I- Rua rani Hieremvs annandalei

. Rua ba i,Io %lalavemrvs subtriLju,-a
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Vietnaiieses Name Scientific Name

Chim Birds

1. Le nau Dendrocygna javanica
2. Diec xarn Ardea cinerea
3. Diec lua Ardea purpurea
4. Co bo Ardeola bacchus
5. Co xanh Butorides striatus
6. Co ngang Ion Egretta alba
7. Co n_ang nho Egretta intermedia
S. Co ngang nho Egretta gaazetta
9. Co lua nho Ixobiychus sinensis

10. Co nhan Anastomus oscitans
11. Giang sen Ibis leucocephalus
12. Hac khoang co Ciconia episcopus
13. Quan den Plegadis falcinellus
14. Quam trang Threskiornis melanocephalus
15. Cu cav Streskiomnis chinensis
16. Cu ngoi Streptopelia tranqueharica
17. Cu xanh Treron bicincta
18. Tim vit Cuculus merulinus
19. Bim bip Centropus sinensis
20. Tu hu Eudynamys scolopacea
2 1. Ca kheo Hvmantopus hvmantopus
22. Sa khoang co Halcyon chloris
23. Sa Ion Pelar_opsis capensis
24. Dieu Haeliatus sp
25. Dieu lua Haeliatus indus
26. Dieu trang Elanus caerulus
27. Cat hong tran_z Polihierax insianis
28. Chim sau Dicacum concolor
29. Nhan bun- tranu Hirunda rustica
3 (. Nhan bien Sterna sp
3 I. Chao mao Picnonotus jocosus
32. Sao nau .-\zridotheres fuscus
33. ('hia voi Niotacilla alba
34. (o ran (diend iend ) Anhinga melanoaster
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Appendix 3.6 (Cont.)

Vietiamneses Name Scientific Name

35. Bo'nong Pelecanus sp
36. Coc de Phalacrocodax carbo
37. Coc nho Phalacrocodax niger
38. Go kien nau Picoides macei
39. Ga nuoc Gallicrex cinerea
40. Ga rung Gallus gallus
4 1. Ga nuoc _ Rallus striatus

Dong vat co vu Mammails

1. Rai ca vuot Lutra lutra
2. Cay huong Viverricula indica
3. Cay giong Viverra zibetha
4. Long tranh Herpestes javanicus
5. Meo ri Felis chaus
6. isfeo ca Felis vivernina
7. Chuot dat (chout Ion) Bandicota indica
8. Chuot dong Rattus argentiventer
9. Soc bung xam Callosciurus pygevthur

10. Soc bung do Callosclurus erythraeus
11. Lon rung Sus scrosa
12. Vuon Hvlobates sp
13. Ho Panthera tignrs
14. Nai Cervi.s unicolor
15. Gam Neofelis nebulosa

Source Le Dieu Du.c, 1991
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ASIA F -IC ENGINEERING CONSULTANTS (APECOI
In asson wlth: Maunsell Pty-Ltd AIC Maunsell Vietnam, TEDI

CIENCO 625 and Environmental Protection Centre
THIRD HIGHWAY REHABILITATION PROJECT (HRP 3)

Appenidix 3.7 SUMMARY OF TEXT RESULTS TAKEN ON SAMPLES COLLETED FROM CLOSE TO HIGHWAY ALIGNMENT

No. Location of text Sites Laboratory Text Results Field Text Results

Clay type Clay Fraction Specific Gravity Moisture Content CPT

1 Can tho Canal, in the first 10 to Inorganic Clays and Silty Clays of 26% to 46% 2.67 to 2.69 45% to 75% 5kPa to 1m increasing
15km from Can Tho medium to high plasticity (Cl to CH) uniformly to 32kPa at 6m

_______________________________ ~~~~~~~~~~~~~~~~~~~~~depth
2 End to Canal to Phung Hiep Organic Silty Clay: 10% to 20% at 0.50m 40kPa upper 0.5 to lm and

down to l0kPa at 6m1st one-third of length (Cl) < 30% 40% to 60% at 2m depth

2nd one-third of length (CH) > 30% 50% to 70% at 4.5m

3rd one-third of length (Cl) < 30%

3 Phung Hiep to Bac Lieu Organic Silty Clays: 15% to 30% at 0.50m

1st half = high to very high Pi (CH) 20 -70% 30% to 45% at 2m

2nd half = moderate to high PI (CI) < 30% 70% to 100% at 4.5m for
high PI clays

moderate Pi
4 Bac lieu to Midway between Organic Silty Clays: > 50% indicating 10% to 25% at o. 5m 3OkPa to 5OkPa in fist 2m

high organic content ~~~~~~~~and 10 to 20 kPa at deeperBac Lieu + Ca Mau All of high to very high plasticity (CH) high organic content 70% + above at 4.5m depths.

5 Midway between Bac Lieu + Ca Oganic Silty Clays: . 15% to 40% at 0.5m 3OkPa in fist 2m and 13 to
Mau to 12km South of Ca Mau Medium to high plasticity < 30% 40% to 50% at 2m 2OkPa at deeper depths.

Source: Project Interim Report, March 1999
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASiA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wifth: Maunsell Pty.Ltd, AIC Maunsell Vietnam, TEDI

Sout, CIENCO e2M and Eftvironmental Protecton Cente

Appendix 3.8. Air quality monitoring at the Section 2

KET QUA PHAN TICH MAU KHI
-- + O +-------

Ndi yeu c'au: Phong Quan 1y cac dif dn - Dif an Quoc 16 1A
Dia diem thu mau: Ca Mau, Bac Lieu, S6c.Trang, CGan Thcs
Ngay thu ma'u: 07 - 09/4/1999

Bang ket qua do cac yeu to vi khi hau

STT Ky hieu mau Ngay do NhieD t do DO am f Toc d6 gi6

.. _______________ (IC) (%) (mIs)

1 K1 7/4/99 32,2 67 0,0 - 4,0

2 K2 7/4/99 33,0 61 0,0- 1,1

3 K3 7/4/99 32,0 62 0.5 - 4,2

4 K, 8/4/99 29,5 71 0,4 -2,9

5 K, T 8/4/99 32,4 69 0,0- 1,1

6 K6 8/4/99 33,0 65 0,0 - 0,4

| 7 K7 8/4/99 33.6 64 0,4 - 2,1

8 Ks 1 8/4/99 35,3 59 0.0- 1,9

9 Kg 8/4/99 . 33,8 60 0.5 -2,3

_- .10 - Ko | 8/4199 30,5 79 --0,5---3,1

11 K1 l 8/4/99 29,7 70 0,9 - 3,7

12 K12 8/4/99 28,8 70 1,1 - 3,3

K 1 3 9/4/99 31,7 65 0,0 - 1,9

14 K14 9/4/99 34,0 70 0,0 - 1,5

15 K15 9/4/99 34,2 60 0,0- 1,4
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Appendix 3.8 (Cont.)

Ba'ng, k& quda do nong d6 cdc ch 6 flhiem trong kbdng khf

Bang ket qua do nong d6 cac chat 6 nhiem trong kh6ng kbi

S- | Ky hieu Nong do chat 6 nhiem (mg/m 3 )

| mau Bui ] SO 2 NO 2 CO Pb

1 K, 0,47 J 0,079 0,037 4,8 3,2 x 10 4

2 K2 0,38 0,061 0,023 2,7 0,5 x 10-4

3 K3 ! 0,33 0,053 f 0,020 4,2 0,5 x 10o4

4 K4 0,51 0,075 0,035 6,5 4,2 x 104

K5 | 0,37 0.047 0,020 1,7 <0,lx 10-4

6 J K 6 0.48 0,081 0,041 3,7 2,2 x 10-4

K7 0,40 | 0,063 0,025 2,5 1,3 x 104

8 Ks .0,37 0,061 0,023 1,5 < 0, lx 10 4

9 Kg 0.45- 0,068 0,030 3,8 1,5 x 10 4

10 | K( 0,41 0,064 0,027 1,8 | <0,lx 104

11 K1l 0,39 0,073 0,042 4,7 <0,lx 10-4

1 12 | K12 0,35 0,060 0,025 1,8 <0,lx 10 4

13 1K13 0,66 0,081 0,045 7,2 3,0x10 4

14 | K14 0,35 0,071 0,037 4,1 < 0,lx 10-4

15 K 15 j 0,31 0,075 ! 0,035 4,3 <0,lx I104
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Appendix 3.8 (Cont.)

Bang ket qua do d6 'on (mac am ttrcng ducdng lian tuc theo dac tinh A)

STT Ky hieu Ngay LEQ LMAX LMIN LPK

mau thu mau (dBA) (dBA) (dBA) (dBA)

1 K, 7/4/99 72,8 85,8 60,5 103,1

2 | K2 7/4/99 71,4 81,1 65,5 101,9

3 K3 7/4/99 71.3 1 83,6 51,6 101,8

4 K4 8/4/99 72,0 89,6 59,5 102,3

|_5 K5 8/4/99 72,0 i 89.2 59,6 | 107,3

6 K6 8/4/99 76,6 | 94,3 62,8 ] 117,8

7 K 7 8/4/99 68,6 j 82,4 52,1 | 99,3

8 Ks 8/4/99 69.0 85.3 52,5 1 11,8

9 - K9 1 8/4/99 73,4 86,8 62,6 101,7

10 K) 1 8/4/99 - 73.1 1 79,3 69,2 -100,5

1 1 K, 8/4/99 75,8 94,4 62,4 113,0

12 K12 8/4/99 72,9 T 90,2 58,1 108,5

13 K13. 9/4/99 74,1 95,1 54,5 111,5

K14 9/4/99 76,1 95,5 59,7 116,1

15 K15 . 9/4/99 72,8 90,6 62,3 111,6

(C6 cac ba'ng die^n bin on tich phln kem theo cho tLng vi tay)
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South, CIENCO 625 and Environmental Protecton Centre

Location of air sampling

Cdc vi trf thu mla:

Ki - Cau Nam Can, thi tran Nam Can, huyen Ngoc Hiein, tinh Ca Mau.
K2 - C'au Cai Nidc. huyen Cai Ntrdc, tinh Ca Mau.
K3 - Cau Tan DOc, Km 2260, tinh Ca Mau.
K4 - Cau Gh'enh Hao, Thi xa Ca Mau
K5 - C'au L5ng Tram, km 2231 (ap Nhan dan, xa Tan Phong), tinh Bac Lieu.
K6 - Cau Ho Phbng, km 2216 +218, Bac Lieu.
K7 - Cau Cai HYu, km 2196+680, -ap 15, xa Vlnh Mg B, huyen Vmnh Lai, Bac Lieu.
K8 - Cau Cai Day, km 2174+581, ap Xeo Chinh, xa Chau Thdi, Vinh Lai, Bac Lieu.
K) - Cau Phu Loc, km 2163+68 1, alp 2, thi traln Phu L6c, huyen Thanh Tri, S6c Trang.
Klo - Caui-Nu Gia. km 2149+221, Thanh Phd, S6c Trang.
K11 - C'u Khanh Huang, gan nha may Bia S6c,Trang.
Kf2 - Cau Ba Vinh, km 2109+065.
K13 - Thi traln Phung Hiep.
K14 - Cau Rach Nhum. km 2089+265, Long Thanh, Phunng Hiep, Can Thca.
K15 - Cau Cai Rang, Can Tha.

Ngay 23 thang 4 nam1999
KIT-Ph6ng Giam Sat & Khong Cbhe

O6 Nhi6m Kh6ng Khf

NVguyen Thanh Vinh
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wIn: Maunsei Pty4-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecton Centre

Appendix 3.9. Noise measurement at the Section 2,
At Namcan brdge, Camau province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
07-APR-99 @ 12:48:33 07-APR-99 @ 12:56:05 0:07:32
Peak Level 103.1dB 07-APR-99 @ 12:51:46
Max Level 85.8dB 07-APR-99 @ 12:51:45
Min Level 60.5dB 07-APR-99 @ 12:48:59
Overload 0.00%

LEQ 72.8dB SEL(3) 99.4dB TWA 54.8dB TAKM3 75.1dB
LDN 72.8dB CNEL 72.8dB Pa2Sec 3.4
L5 78.5dB L10 76.9dB L50 70.ldB L90 64.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 1
12:48:48 72.4dB 79.6dB 94.5dB -77.8dB 63.3dB
12:49:03 72.9dB 79.5dB 98.4dB 76.7dB 61.7dB
12:49:18 72.9dB 78.1dB 96.2dB 76.7dB 65.1dB
12:49:33 74.8dB 79.OdB 98.2dB 77.1dB 70.8dB
12:49:48 71.0dB 76.2dB 93.1dB 74.1dB 67.7dB
12:50:03 72.9dB 80.1dB 97.3dB 77.4dB 67.9dB
12:50:18 72.8dB 76.4dB 93.7dB 75.OdB 70.6dB
12:50:33 66.5dB 70.4dB 84.8dB 69.1dB 64.2d]B
12:50:48 65.9dB 70.6dB 93.4dB 67.9dB 63.2dB
12:51:03 64.7dB 67.7dB 87.9dB 66.2dB 63.5dB
12:51:18 71.2dB 77.8dB 91.8dB 76.6dB 63.1dB
12:51:33 69.8dB .74.7dB 88.8dB 71.3dB 66.9dB
12:51:48 77.3dB 85.8dB 103.1dB 81.1dB 65.5dB
12:52:03 76.6dB 82.4dB 99.7dB 79.0dB 71.9dB
12:52:18 75.OdB 79.7dB 90.OdB 78.8dB 66-8dB
12:52:33 75.7dB 81.5dB 98.4dB 80.1dB 68.4dB
12:52:48 72.2dB 76.4dB 96.2dB 74.8dB 68.1dB
12:53:03 77.2dB 79.2dB 99.2dB 78.7dB 74.9dB
12:53:18 76.7dB 83.OdB 102.8dB 81.3dB 68.6dB
12:53:33 73.3dB 80.5dB 98.OdB 79.OdB 65.3dB
12:53:48 71.1dB 75.3dB 92.9dB 73.1dB 68.7dB
12:54:03 70.8dB 72.5dB 90.4dB 72.3dB 68.5dB
12:54:18 69.7dB 71.7dB 87.8dB 71.OdB 68.1dB
12:54:33 67.5dB 69.4dB 84.9dB 68.7dB 66.5dB
12:54:48 71.1dB 75.4dB 91.5dB 74.3dB 66.9dB
12:55:03 64.9dB 67.OdB 89.0dB 65.9dB 63.6dB
12:55:18 65.7dB 69.3dB 90.3dB 67.4dB 63.2dB
12:55:33 66.3dB 70.2dB 87.2dB 69.2dB 63.3dB
12:55:48 70.7dB 74.3dB 91.8dB 73.1dB 68.4dB
12:56:03 72.8dB 75.5dB 92.1dB 74.1dB 71.4dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell PtyL.td, AIC Maunsell Viemam, TEDI

South, CIENCO 625 and Envitonmental Prtot.on Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Cainuoc bridge, Camau province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
07-APR-99 © 15:11:45 07-APR-99 @ 15:19:17 0:07:32
Peak Level 101.9dB 07-APR-99 @ 15:13:35
Max Level 81.1dB 07-APR-99 @ 15:13:36
Min Level 65.5dB 07-APR-99 © 15:11:51
Overload 0.00%

LEQ 71.4dB SEL(3) 97.9dB TWA 53.3dB TAKM3 72.4dB
LDN 71.4dB CNEL 71.4dB Pa2Sec 2.4
L5 77.OdB LIO 75.ldB L50 68.6dB L90 66.6dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study2 - -

15:12:00 67.4dB 71.6dB 93.5dB 68.7dB 65.7dB
15:12:15 68.6dB 72.9dB 92.4dB 70.7dB 66.3dB
15:12:30 68.2dB 71.7dB 91.5dB 69.9dB 66.3dB
15:12:45 75.1dB 80.4dB 100.3dB 79.4dB 68.2dB
15:13:00 71.4dB 73.9dB 89.6dB 73.2dB 69.1dB
15:13:15 68.7dB 69.6dB 85.4dB 69.1dB 68.1dB
15:13:30 71.9dB 76.6dB 89.6dB 75.0dB 68.8dB
15:13:45 78.1dB 81.1dB 101.9dB 80.7dB 70.4dB
15:14:00 68.2dB 69.3dB 84.7dB 69.1dB 67.1dB
15:14:15 70.2dB 72.2dB 86.8dB 71.9dB 69.1dB
15:14:30 76.5dB 78.6dB 95.2dB 78.3dB 73.6dB
15:14:45 71.6dB 75.6dB 91.9dB 74.2dB 68.8dB
15:15:00 69.2dB 70.5dB 89.2dB 70.2dB 67.9dB
15:15:15 70.6dB 73.ldB 89.OdB 72.3dB 68.OdB
15:15:30 67.1dB 68.2dB 90.2dB --67.7dB --66.7dB -

15:15:45 71.6dB 76.ldB 92.4dB 75.OdB 67.1dB
15:16:00 76.3dB 79.3dB 101.3dB 78.1dB 72.ldB
15:16:15 71.2dB 72.4dB 93.0dB 72.1dB 70.3dB
15:16:30 68.7dB 70.5dB 87.8dB 69.6dB 67.3dB
15:16:45 66.7dB 67.2dB 82.7dB 67.OdB 66.5dB
15:17:00 69.7dB 74.7dB 91.0dB 72.4dB 66.5dB
15:17:15 73.7dB 76.2dB 94.7dB 75.7dB 70.8dB
15:17:30 68.1dB 70.6dB 83.8dB 68.9dB 67.2dB
15:17:45 66.9dB 67.5dB 83.1dB 67.3dB 66.5dB
15:18:00 66.9dB 67.9dB 82.9dB 67.5dB 66.4dB
15:18:15 67.2dB 69.6dB 88.7dB 68.2dB 66.4dB
15:18:30 66.7dB 67.1dB 83.2dB 66.9dB 66.5dB
15:18:45 66.7dB 67.9dB 87.2dB 67.3dB 66.3dB
15:19:00 67.OdB 67.9dB 82.3dB 67.6dB 66.7dB
15:19:15 67.9dB 68.6dB 84.0dB 68.4dB 67.5dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associaton with: Maunsell Pty-Ltd, AIC Maunseil Vietnam, TEDI

South, CIENCO 625 and Environmental Protecon Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Tanduc brdge (km 2260), Camau province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
07-APR-99 @ 16:42:10 07-APR-99 @ 16:49:42 0:07:32
Peak Level 101.8dB 07-APR-99 @ 16:44:58
Max Level 83.6dB 07-APR-99 0 16:44:56
Min Level 5i.6dB 07-APR-99 @ 16:42:11
Overload 0.00%

LEQ 71.3d8 SEL(3) 97.9dB TWA 53.3dB TAKM3 74.2dB
LDN 71.3dB CNEL 71.3dB Pa2Sec 2.4
LS 78.0dB LIO 75.9dB L50 64.6dB L90 51.6dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 3
16:42:25 52.6dB 54.8dB 82.1dB 53.8dB 51.6dB
16:42:40 51.6dB 51.6dB 76.6dB 51.6dB 51.6dB
16:42:55 51.6dB 52.1dB 77.1dB 51.6dB 51.6dB
16:43:10 51.6dB 51.6dB 76.5dB 51.6dB 51.6dB
16:43:25 51.6dB 51.6dB 77.2dB 51.6dB 51.6dB
16:43:40 51.6dB 51.6dB 77.OdB 51.6dB 51.6dB
16:43:55 51.6dB -51.6dB 76.8dB 51.6dB 51.6dB
16:44:10 51.6dB 51.6dB 76.4dB 51.6dB 51.6dB
16:44:25 51.6dB 51.7dB 77.1dB 51.6dB 51.6dB
16:44:40 73.4dB 80.2dB 100.5dB 79.6dB 51.6dB
16:44:55 75.2dB 81.6dB 98.8dB 79.0dB 70.3dB
16:45:10 78.0dB 83.6dB 101.8dB 82.1dB 64.4dB
16:45:25 70.9dB 78.4dB 95.1dB 76.9dB 58.6dB
16:45:40 68.6dB 73.8dB 93.0dB 72.0dB 60.1dB
16:45:55 75.3dB 82.ldB 99.ldB -- 80.OdB- 58.5dB
16:46:10 75.1dB 82.2dB 97.4dB 78.9dB 66.5dB
16:46:25 74.QdB 81.5dB 94.9dB 76.6dB 69.OdB
16:46:40 71.1dB 78.2dB 94.5dB 75.1dB 56.1dB
16:46:55 64.6dB 70.7dB 87.6dB 68.2dB 55.4dB
16:47:10 71.4dB 74.9dB 89.8dB 73.9dB 67.7dB
16:47:25 74.7dB .79.5dB 97.2dB 77.9dB 66.9dB
16:47:40 75.5dB 80.7dB 95.6dB 77.9dB 72.7dB
16:47:55 67.3dB 75.9dB 89.1dB 72.9dB 53.6dB
16:48:10 67.5dB 73.3dB 90.6dB 72.OdB 59.5dB
16:48:25 67.4dB 73.8dB 91.4dB 70.3dB 63.0dB
16:48:40 73.2dB 77.8dB 92.4dB 76.0dB 61.5dB
16:48:55 69.5dB 73.8dB 92.0dB 72.5dB 62.8dB
16:49:10 66.8dB 74.7dB 92.OdB 71.2dB 58.8dB
16:49:25 72.3dB 80.3dB 98.7dB 79.1dB 55.7dB
16:49:40 69.8dB 76.0dB 90.7dB 72.5dB 65.1dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecdon Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Ganhhao brdge, Camau province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 08:27:45 08-APR-99 @ 08:35:17 0:07:32
Peak Level 102.3dB 08-APR-99 @ 08:33:37
Max Level 89.6dB 08-APR-99 @ 08:33:36
Min Level 59.5dB 08-APR-99 @ 08:29:05
Overload 0.00%

LEQ 72.0dB SEL(3) 98.5dB TWA 53.9dB TAKM3 74.4dB
LDN 72.OdB CNEL 72.0dB Pa2Sec 2.8
;,5 75.7dB L1O 74.2dB L50 69.2dB L90 64.4dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 5
08:28:00 - 72-7dB 79.9dB 94.1dB 77.0dB 66.1dB
08:28:15 63.7dB 66.4dB 84.2dB 65.1dB 62.0dB
08:28:30 66.1dB 69.8dB 87.5dB 69.2dB 63.2dB
08:28:45 69.5dB 74.2dB 92.2dB 73.1dB 65.7dB
08:29:00 67.3dB 72.1dB 88.7dB 70.8dB 62.9dB
08:29:15 64.3dB 69.4dB 94.9dB 68.1dB 60.2dB
08:29:30 68.2dB 71.4dB 87.9dB 70.OdB 65.8dB
08:29:45 71.0dB 74.1dB 93.1dB 73.4dB 67.2dB
08:30:00 72.3dB 75.4dB 92.8dB 74.7dB S7.3dB
08:30:15 70.5dB 76.OdB 95.1dB 73.6dB 65.7dB
08:30:30 71.5dB 75.6dB 91.8dB 74.7dB 68.4dB
08:30:45 65.1dB 69.4dB 85.0dB 68.1dB 62.7dB
08:31:00 66.5dB 68.6dB 83.9dB 67.7dB 65.1dB
08:31:-15 72.0dB 76.7dB 92.2dB 75.8dB 65.5dB
08:31:30 70.2dB 72.1dB 88.7dB 71.9dB 68.7dB
08:31:45 -- 69.2dB -72.1dB 87.7dB 71.7dB 67.ldB-
08:32:00 73.5dB 76.9dB 94.OdB 76.3dB 68.4dB
08:32:15 71.0dB 76.0dB 91.2dB 74.2dB 65.6dB
08:32:30 71.0dB 75.0dB 90.0dB 74.0dB 65.6dB
08:32:45 68.2dB 70.5dB 86.2dB 69.9dB 66.2dB
08:33:00 69.9dB 75.2dB 93.2dB 72.4dB 65.9dB
08:33:15 72.OdB 78.3dB 93.5dB 76.7dB 63.3dB
08:33:30 71.1dB 75.5dB 92.9dB 73.5dB 67.3dB
08:33:45 81.3dB 89.6dB 102.3dB 87.1dB 73.6dB
08:34:00 69.7dB 73.5dB 92.2dB 71.0dB 68.5dB
08:34:15 71.0dB 72.7dB 88.5dB 72.3dB 69.7dB
08:34:30 71.1dB 75.3dB 92.5dB 73.5dB 68.OdB
08:34:45 70.6dB 75.7dB 88.9dB 74.5dB 66.1dB
08:35:00 75.7dB 81.6dB 98.OdB 80.8dB 68.8dB
08:35:15 71.4dB 73.9dB 90.7dB 73.4dB 68.6dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsall Pty-Ltd, AIC MaunsIll Vietnam. TEDI

South, CIENCO 625 and Environmental ProtecUon Cente

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Langtram brdge (km 2231), Tanphong, Baclieu province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 09:38:08 08-APR-99 @ 09:45:40 0:07:32
Peak Level 107.3dB 08-APR-99 @ 09:42:09
Max Level 89.2dB 08-APR-99 @ 09:42:08
Min Level 59.6dB 08-APR-99 @ 09:42:59
Overload 0.00%

LEQ 72.OdB SEL(3) 98.5dB TWA 53.9dB TAKM3 74.9dB
LDN 72.OdB CNEL 72.OdB Pa2Sec 2.8
L5 77.4dB L10 75.1dB L50 67.9dB L90 62.8dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 6
09:38:23 65.0dB 68.6dB 92.9dB 66.9dB 62.3dB
09:38:38 66.7dB 70.OdB 85.4dB 69.6dB 61.4dB
09:38:53 67.3dB 69.2dB 87.4dB 68.6dB 65.5dB
09:39:08 77.2dB 80.9dB 96.2dB 80.6dB 67.9dB
09:39:23 67.6dB 72.3dB 89.OdB 70.7dB 63.5dB
09:39:38 69.4dB 73.1dB 91.0dB 72.2dB 65.5dB
09:39:53 68.5dB 71.4dB 92.OdB 70.8dB 65.6dB
09:40:08 65.1dB 6-8.8dB 85.3dB 68.4dB 61-5dB
09:40:23 64.8dB 68.1dB 86.0dB 67.3dB 62.1dB
09:40:38 75.3dB 78.2dB 92.4dB 77.8dB 72.7dB
09:40:53 73.9dB 76.7dB 93.1dB 75.6dB 68.9dB
09:41:08 71.8dB 78.6dB 99.9dB 75.2dB 64.8dB
09:41:23 74.8dB 79.4dB 98.5dB 78.6dB 70.5dB
09:41:38 72.8dB 76.5dB 90.8dB 75.3dB 67.7dB
09:41:53 64.9dB 68.4dB 84.0dB 67.9dB 61.3dB
09:42:08 70.4dB 76.8dB 95.3dB- 73.-9dB 65.1dB
09:42:23 78.4dB 89.2dB 107.3dB 83.6dB 66.1dB
09:42:38 68.5dB 72.7dB 85.6dB 71.0dB 63.6dB
09:42:53 65.8dB 69.7dB 84.4dB 68.5dB 61.9dB
09:43:08 65.8dB 71.6dB 87.5dB 69.4dB 59.9dB
09:43:23 75.4dB 83.4dB 102.1dB 79.7dB 67.3dB
09:43:38 66.7dB 70.1dB 85.1dB 68.9dB 63.6dB
09:43:53 71.8dB 77.8dB 90.8dB 75.7dB 63.6dB
09:44:08 68.9dB 78.9dB 92.1dB 74.5dB 60.9dB
09:44:23 72.9dB 75.9dB 90.2dB 74.9dB 69.6dB
09:44:38 70.8dB 75.7dB 96.5dB 74.4dB 66.OdB
09:44:53 67.5dB 69.5dB 87.9dB 68.9dB 65.3dB
09:45:08 66.7dB 72.7dB 89.3dB 68.7dB 61.9dB
09:45:23 77.1dB 85.7dB 97.1dB 82.2dB 65.8dB
09:45:38 64.4dB 69.2dB 84.2dB 66.6dB 61.3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association whl: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDt

South, CIENCO 625 and Environmental Protwton Cente

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Hophong bridge (km 2216+218), Baclieu province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 10:22:31 08-APR-99 @ 10:30:03 0:07:32
Peak Level 117.8dB 08-APR-99 @ 10:22:35
Max Level 94.3dB 08-APR-99 @ 10:22:34
Min Level 62.8dB 08-APR-99 @ 10:29:48
Overload 0.00k

LEQ 76.6dB SEL(3) 103.2dB TWA 58.6dB TAKM3 79.4dB
LDN 76.6dB CNEL 76.6dB Pa2Sec 8.3
B5 79.7dB L1O 76.8dB L50 71.4dB L90 66.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 7
10:22:46 89.0dB 94.3dB 117.8dB 92.3dB 77.8dB
10:23:01 76.7dB 81.0dB 93.6dB 80.6dB 68.8dB
10:23:16 75.2dB 85.2dB 106.0dB 80.0dB 66.9dB
10:23:31 73.6dB 79.9dB 105.OdB 76.7dB 69.9dB
10:23:46 68.6dB 74.5dB 88.4dB 70.6dB 65.5dB
10:24:01 71.4dB 75.7dB 89.4dB 74.OdB 68.6dB
10:24:16 69.2dB 72.4dB 96.OdB 71.3dB 66.8dB
10:24:31 71.9dB 77.8dB 95.5dB 74.3dB 67.2dB
10:24:46 73.7dB 80.7dB 94.5dB 79.OdB 65.2dB
10:25:01 71.8dB 75.8dB 98.0dB 74.5dB 63.8dB
10:25:16 72.1dB 78.1dB 98.1dB 76.1dB 66.9dB
1C:25:31 70.8dB 76.8dB 93.2dB 75.4dB 65.1dB
10:25:46 73.2dB 77.OdB 94.1dB 75.2dB 69.8dB
10:26:01 70.7dB 75.8dB 89.8dB 74.2dB 66.9dB
10:26:16 68.9dB 72.5dB 89.2dB 71.4dB 65.8dB
10:26:31 76.7dB 83.6dB 98.8dB 79.8dB- -73..9dB
10:26:46 73.OdB 77.1dB 92.6dB 74.7dB 70.0dB
10:27:01 71.3dB 73.9dB 90.2dB 73.3dB 69.OdB
10:27:16 74.5dB 82.4dB 101.5dB 78.1dB 69.9dB
10:27:31 71.7dB 80.1dB 97.3dB 75.8dB 64.9dB
10:27:46 71.7dB 74.9dB 91.3dB 74.6dB 67.1dB
10:28:01 73.8dB 77.9dB 91.3dB 76.9dB 69.6dB
10:28:16 70.6dB 73.4dB 89.3dB 71.9dB 68.6dB
10:28:31 76.0dB 85.7dB 102.9dB 81.9dB 68.6dB
10:28:46 75.7dB 81.8dB 93.7dB 77.8dB 72.8dB
10:29:01 74.3dB 77.OdB 95.4dB 76.OdB 72.6dB
10:29:16 72.1dB 81.2dB 99.6dB 74.1dB 65.3dB
10:29:31 74.3dB 78.9dB 97.1dB 76.4dB 72.8dB
10:29:46 70.6dB 76.3dB 100.2dB 74.4dB 63.6dB
10:30:01 66.5dB 70.7dB 101.4dB 69.1dB 63.8dB

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER Page 60
May, 1999



THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS {APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Caihua bridge (km 2196+680), Vinhloi, Baclieu province

Measuring Parameters:
Range 50-llOdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 11:09:38 08-APR-99 @ 11:17:10 0:.07:32
Peak Level 99.3dB 08-APR-99 @ 11:10:21
Max Level 82.4dB 08-APR-99 @ 11:10:20
Min Level 52.1dB 08-APR-99 @ 11:11:18
Overload 0.00%

LEQ 68.6dB SEL(3) 95.1dB TWA 50.5dB TAKM3 71.2dB
LDN 68.6dB CNEL 68.6dB Pa2Sec 1.3
L5 74.7dB L10 72.3dB L50 65.2dB L90 57.3dB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 8
11:09:53 58.3dB 67.2dB - 87.9dB 63.6dB 52.9dB
11:10:08 62.3dB 68.9dB 87.0dB 66.7dB 57.9dB
11:10:23 74.7dB 82.4dB 99.3dB 79.OdB 67.OdB
11:10:38 66.8dB 74.7dB 84.2dB 69.3dB 61.0dB
11:10:53 72.3dB 78.2dB 98.6dB 77.7dB 62.9dB
11:11:08 67.OdB 74.4dB 89.5dB 73.3dB 53.2dB
11:11:23 64.1dB 70.9dB 89.ldB 68.7dB 53.3dB
11:11:38 71.6dB 76.7dB 97.7dB 76.1dB 58.2dB
11:11:53 63.0dB 70.3dB 89.9dB 67.1dB 57.7dB
11:12:08 67.5dB 70.6dB 86.9dB 70.1dB 63.0dB
11:12:23 66.1dB 69.OdB 84.9dB 68.1dB 62.5dB
11:12:38 68.2dB 75.1dB 90.4dB 74.1dB 59.7dB
11:12:53 69.9dB 77.2dB 91.5dB 73.3dB 63.0dB
11:13:08 69.8dB 75.1dB 98.2dB 73.6dB 64.0dB
11:13:23 69.5dB 76.1dB 96.1dB 73.8dB 59.4dB
11:13:38 68.6dB 77.OdB 90.3dB 74.OdB 56.3dB
11:13:53 58.3dB 66.3dB 78.QdB 62.8dB 53.6dB
11:14:08 65.2dB 70.2dB 85.4dB 68.9dB 59.8dB
11:14:23 68.2dB 73.1dB 93.0dB 71.6dB 64.9dB
11:14:38 66.2dB 70.2dB 88.6dB 69.4dB 60.8dB
11:14:53 67.4dB 71.8dB 90.OdB 69.8dB 64.OdB
11:15:08 67.1dB 71.3dB 88.4dB 69.9dB 58.1dB
11:15:23 61.9dB 67.5dB 82.OdB 65.OdB 56.9dB
11:15:38 66.9dB 69.4dB 84.8dB 69.1dB 63.8dB
11:15:53 73.5dB 80.OdB 97.7dB 79.OdB 61.7dB
11:16:08 71.1dB 78.4dB 89.0dB 74.4dB 62.3dB
11:16:23 67.1dB 71.7dB 84.9dB 70.7dB 59.6dB
11:16:38 63.7dB 71.0dB 87.4dB 68.0dB 57.2dB
11:16:S3 68.9dB 76.6dB 96.7dB 72.8dB 62.2dB
11:17:08 65.9dB 69.9dB 88.5dB 68.8dB 62.3dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam. TEDI

South, CIENCO 625 and Environmental Protecton Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Caiday bridge (km 2174+581), Vinhloi, Baclieu province

Measuring Parameters:
Range 50-llOdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 13:11:13 08-APR-99 @ 13:18:45 0:07:32
Peak Level 111.8dB 08-APR-99 @ 13:13:29
Max Level 85.3dB 08-APR-99 @ 13:14:31
'Min Level 52.5dB 08-APR-99 @ 13:16:45
Overload 0.00%

LEQ 69.0dB SEL(3) 95.6dB TWA 51.0dB TAKM3 72.4dB
LDN 69.OdB CNEL 69.OdB Pa2Sec 1.4
L5 74.OdB L1O 70.OdB LSO 62.2dB L90 57.1dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 9
13:11:28 75.2dB 84.4dB 101.1dB 80.5dB 60.OdB
13:11:43 65.3dB 70.4dB 88.2dB 67.2dB 62.9dB
13:11:58 59.1dB 66.5dB 81.3dB 61.9dB 54.5dB
13:12:13 61.7dB 64.OdB 80.4dB 62.9dB 59.6dB
13:12:28 60.4dB 64.7dB 85.1dB 63.3dB 58.ldB
13:12:43 67.3dB 70.4dB 83.3dB 70.1dB 61.9dB
13:12:58 65.6dB 70.1dB 85.2dB 68.2dB 59.9dB
13:13:13 63.ldB 67.4dB 89.4dB 66.3dB 58.3dB
13:13:28 60.9dB 64.4dB 89.6dB 62.7dB 57.1dB
13:13:43 72.OdB 81.7dB 111.8dB 76.9dB 63.5dB
13:13:58 68.3dB 74.6dB 90.4dB 70.4dB 65.9dB
13:14:13 64.9dB 70.6dB 85.5dB 69.9dB 59.7dB
13:14:28 67.OdB 71.1dB 86.OdB 70.1dB 59.7dB
13:14:43 76.4dB 85.3dB 105.1dB 81.8dB 57.9dB
13:14:58 59.7dB 64.8dB 80.6dB 63.2dB 55.7dB
13:15:13 59.5dB 63.1dB 80.2dB 62.3dB 55.1dB
13:15:28 67.6dB 73.2dB 89.1dB 70.3dB 63.1dB
13:15:43 62.7dB 67.7dB 89.3dB 65.4dB 58.2dB
13:15:58 74.8dB 83.8dB 104.3dB 78,7dB 59.3dB
13:16:13 77.5dB 84.2dB 104.6dB 83.3dB 63.1dB
13:16:28 64.2dB 67.2dB 83.6dB 66.7dB 61.0dB
13:16:43 59.4dB 63.OdB 82.2dB 61.5dB 54.OdB
13:16:58 57.4dB 61.8dB 77.6dB 61.2dB 52.8dB
13:17:13 60.4dB 65.1dB 84.9dB 63.9dB 55.0dB
13:17:28 58.2dB 60.5dB 78.6dB 59.9dB 56.4dB
13:17:43 61.0dB 64.9dB 78.ldB 64.1dB 57.OdB
13:17:58 59.7dB 63.4dB 78.7dB 62.3dB 57.1dB
13:18:13 65.3dB 73.6dB 87.7dB 68.9dB 58.1dB
13:18:28 64.1dB 6.9.3dB 83.1dB 68.3dB 58.0dB
13:18:43 67.0dB 71.6dB 86.6dB 70.7dB 59.ldB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association w,: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental ProteLbon Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Phuloc bndge (km 2163+681), Thanhtn, Soctrang province

Measuring Parameters:
Range 50-llOdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 13:41:36 08-APR-99 @ 13:49:08 0:07:32
Peak Level 101.7dB 08-APR-99 @ 13:46:23
Max Level 86.8dB 08-APR-99 @ 13:43:59
Min Level 62.6dB 08-APR-99 @ 13:48:20
Overload 0.00%

LEQ 73.4dB SEL(3) 99.9dB TWA 55.3dB TAKM3 74.9dB
LDN 73.4dB CNEL 73.4dB Pa2Sec 3.9
LS 78.OdB LlO 76.9dB L50 70.9dB L90 66.8dB

LOGGING (15 SEC) LEQ LMAX LPK LIO L90
Study 10
13:41:51 68.8dB 70.9dB 88.7dB 70.5dB 68.OdB
13:42:06 71.5dB 74.7dB 95.8dB 73.2dB 69.7dB
13:42:21 72.3dB 78.6dB 95.5dB 75.5dB 68.8dB
13:42:36 67.8dB 68.9dB 82.4dB 68.3dB 67.5dB
13:42:51 67.1dB 69.8dB 94.4dB 68.2dB 66.OdB
13:43:06 71.1dB 75.6dB 88.2dB 74.7dB 66.5dB
13:43:21 68.1dB 71.7dB 88.0dB 69.9dB 66.2dB
13:43:36 68.5dB 71.4dB 91.3dB 69.9dB 66.5dB
13:43:51 70.9dB 76.3dB 89.6dB 75.5dB 64.7dB
13:44:06 78.7dB 86.8dB 100.2dB 84.3dB 66.OdB
13:44:21 72.4dB 73.6dB 92.1dB 73.4dB 71.8dB
t3:44:36 70.OdB 72.6dB 87.0dB 72.2dB 68.OdB
13:44:51 67.7dB 70.3dB 90.5dB 68.7dB 66.7dB
13:45:06 72.0dB 73.2dB 91.1dB 73.0dB 70.3dB
13:45:21 76.7dB 79.8dB 91.7dB 79.2dB 72.8dB
13:45:36 76.9dB 79.6dB 94.-8dB 79.1dB 74.6dB
13:45:51 76.5dB 77.5dB 89.7dB 77.2dB 75.7dB
13:46:06 76.8dB 78.3dB 91.3dB 78.0dB 75.0dB
13:46:21 75.2dB 80.2dB 101.5dB 77.1dB 73.6dB
13:46:36 77.7dB 79.OdB 101.7dB 78.8dB 75.7dB
13:46:51 74.7dB 76.3dB 90.8dB 76.IdB 71.8dB
13:47:06 74.7dB 77.8dB 94.8dB 76.4dB 72.OdB
13:47:21 73.6dB 78.4dB 96.3dB 75.9dB 69.0dB
13:47:36 70.3dB 74.OdB 87.OdB 72.9dB 67.8dB
13:47:51 66.6dB 69.4dB 86.2dB 68.1dB 64.6dB
13:48:06 72.3dB 78.ldB 100.5dB 74.7dB 69.2dB
13:48:21 67.6dB 70.3dB 85.7dB 69.7dB 64.1dB
13:48:36 70.6dB 75.2dB 88.7dB 73.4dB 67.1dB
13:48:51 72.1dB 79.8dB 95.7dB 75.6dB 67.1dB
13:49:06 71.0dB 74.6dB 90.8dB 73.5dB 67.5dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) AStA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associatOin witt: MaunseOI Pty.Ltd. AIC Maunsell Vietnam. TEDI

South, CIENCO 625 and Environmental Protecton Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Nugia bridge (km 2149+221), Thanhphu, Soctrang province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 14:29:59 08-APR-99 @ 14:37:31 0:07:32
Peak Level 100.5dB 08-APR-99 @ 14':30:07
Max Level 79.3dB 08-APR-99 @ 14:32:16
Min Level 69.2dB 08-APR-99 @ 14:36:45
Overload 0.00%

LEQ 73.1dB SEL(3) 99.7dB TWA 55.1dB TAKM3 74.OdB
LDN 73.1dB CNEL 73.1dB Pa2Sec 3.7
T's 76.2dB L10 75.5dB LSO 72.4dB L90 70.6dB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 11
14:30:14 72.4dB 75.8dB 100.5dB 74.2dB 70.8dB
14:30:29 72.7dB 77.4dB 10O.OdB 75.9dB 70.3dB
14:30:44 72.6dB 78.6dB 98.5dB 74.5dB 69.8dB
14:30:59 71.9dB 72.3dB 87.7dB 72.1dB 71.SdB
14:31:14 71.9dB 74.1dB 93.2dB 72.5dB 71.2dB
14:31:29 72:.6dB 75.6dB 89.2dB 74.1dB 71.6dB
14:31:44 72.1dB 72.8dB 97.OdB 72.3dB 71.8dB
14:31:59 72.3d3 73.7dB 90.OdB 72.7dB 71.8dB
14:32:14 74.OdB 76.8dB 96.4dB 75.2dB 72.3dB
14:32:29 74.9d3 79.3dB 96.2dB 78.1dB 72.7dB
14:32:44 72.9dB 74.7dB 92.7dB 74.OdB 72.2dB
14:32:59 71.5dB 72.OdB 86.4dB 71.7dB 71.2dB
14:33:14 71.9dB 74.OdB 95.ldB 72.6dB 70.9dB
14:33:29 71.8dB 75.1dB 94.3d3 73.7dB 69.9dB
14:33:44 72.0d3 75.6dB 91.0dB 73.5dB 70.2dB
14:33:59 73.0dB- -- 74.2dB 89.6dB- 73.6dB 72.5dB -

14:34:14 73.9dB 75.1dB 91.1dB 74.8dB 73.0dB
14:34:29 73.7dB 74.6dB 88.7dB 74.3dB 73.2dB
14:34:44 74.2dB 75.4dB 90.OdB 75.3dB 73.5dB
14:34:59 75.6d3 76.6dB 91.1dB 76.3dB 75.1dB
14:35:14 76.3dB 76.8dB 91.0dB 76.7dB 76.1dB
14:35:29 75.5d3 76.1dB 90.8dB 75.9dB 75.0dB
14:35:44 75.0dB 75.8dB 95.8dB 75.5dB 74.5dB
14:35:59 74.2dB 77.1dB 93.OdB 76.5dB 71.9dB
14:36:14 71.4dB 72.ldB 86.8dB 71.8dB 70.9dB
14:36:29 71.1d3 73.1dB 93.3dB 72.4dB 70.idB
14:36:44 69.7dB 70.0dB 86.2dB 69.9dB 69.5dB
14:36:59 70.4dB 72.8dB 98.8dB 71.3dB 69.6dB
14:37:14 71.2dB 72.OdB 91.5dB 71.7dB 70.8dB
14:37:29 72.5d3 73.1dB 87.2dB 72.9dB 72.1dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-4td. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protecton Cente

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Khanhhung bndge, Soctrang province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
08-APR-99 @ 15:25:59 08-APR-99 @ 15:33:31 0:07:32
Peak Level 113.OdB 08-APR-99 @ 15:31:24
Max Level 94.4dB 08-APR-99 @ 15:29:08
Min Level 62.4dB 08-APR-99 @ 15:29:44
Overload 0.00%

LEQ 75.8dB SEL(3) 102.4dB TWA 57.8dB TAKM3 79.6dB
LDN 75.8dB CNEL 75.8dB Pa2Sec 6.9
L5 81.1dB L1O 78.1dB L50 69.9dB L90 64.4dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 12
15:26:14 71.7dB 77.7dB 92.0dB 76.2dB 64.8dB
15:26:29 76.7dB 85.1dB -97.8dB 82.OdB 67.3dB
15:26:44 76.6dB 82.0dB 99.3dB 80.3dB 69.6dB
15:26:59 73.6dB 78.7dB 99.1dB 77.8dB 69.8dB
15:27:14 67.OdB 69.OdB 82.8dB 68.ldB 66.4dB
15:27:29 71.2dB 75.0dB 89.OdB 74.ldB 68.7dB
15:27:44 73.1dB 77.OdB 93.5dB 76.3dB 70.3dB
15:27:59 68.0dB 71.7dB 88.3dB 70.8dB 66.0dB
15:28:14 65.6dB 69.6dB 83.2dB 68.OdB 63.4dB
15:28:29 69.3dB 72.7dB 94.7dB 71.6dB 66.9dB
15:28:44 67.1dB 72.2dB 88.3dB 71.3dB 63.8dB
15:28:59 66.6dB 70.7dB 84.4dB 69.3dB 64.4dB
15:29:14 84.3dB 94.4dB 111.3dB 89.6dB 69.4dB
15:29:29 70.OdB 74.8dB 88.2dB 73.5dB 64.4dB
15:2,9-:44 - 66.5dB .71.7dB 84.8dB 70.4dB 62.9dB
15:29:59 66.1dB 70.8dB 86.5dB 70.4dB 62.8dB
15:30:14 69.3dB 73.6dB 91.0dB 72.5dB 65.OdB
15:30:29 73.2dB 77.2dB 97.4dB 75.9dB 70.3dB
15:30:44 73.2dB 78.0dB 95.4dB 76.7dB 65.5dB
15:30:59 67.2dB 70.2dB 85.4dB 69.8dB 64.6dB
15:31:14 . 64.6dB 67.5dB 85.7dB 65.3dB 64.OdB
15:31:29 83.6dB 93.9dB 113.0dB 88.6dB 68.2dB
15:31:44 78.6dB 89.8dB 106.1dB 77.4dB 70.9dB
15:31:59 81.2dB 88.3dB 98.0dB 82.6dB 77.8dB
15:32:14 77.OdB 83.1dB 95.7dB 82.4dB 70.9dB
15:32:29 71.2dB 79.6dB 93.6dB 76.2dB 63.8dB
15:32:44 77.0dB 83.8dB 98.6dB 80.2dB 72.8dB
15:32:59 76.6dB 82.3dB 108.9dB 80.7dB 68.4dB
15:33:14 69.6dB 75.2dB 96.8dB 74.2dB 64.3dB
15:33:29 69.5dB 73.6dB 87.8dB 71.5dB 66.7dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam. TEDI

South, CIENCO 625 and Environmental ProtecDon Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Bannh bridge

Measuring Parameters:
Range 50-lOdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started- Session Stopped Run Time
08-APR-99 @ 16:12:01 08-APR-99 @ 16:19:33 0:07:32
Peak Level 108.5dB 08-APR-99 @ 16:12:41
Max Level 90.2dB 08-APR-99 @ 16:12:40
Min Level 58.1dB 08-APR-99 @ 16:17:11
Overload 0.00%

LEQ 72.9dB SEL(3) 99.5dB TWA 54.9dB TAKM3 75.8dB
LDN 72.9dB CNEL 72.9dB Pa2Sec 3.5
L5 79.0dB L10 76.6dB L50 68.4dB L90 61.7dB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 13
16:12:16 66.4dB 70.6dB 91.2dB 69.7dB 59.8dB
16:12:31 68.1dB 73.6dB 94.5dB- -72.5dB 63.3dB
16:12:46 79.9dE 90.2dB 108.5dB 85.1dB 64.3dB
16:13:01 67.3dB 74.2dB 93.1dB 70.9dB 63.ldB
16:13:16 74.6dB 81.2dB 95.6dB 80.OdB 64.4dB
16:13:31 77.OdB 84.8dB 103.ldB 82.0dB 67.7dB
16:13:46 77.2dB 84.9dB 100.9dB 82.2dB 64.1dB
16:14:01 68.8dB 74.3dB 87.8dB 72.6dB 63.4dB
16:14:16 74.9dB -80.7dB 101.0dB 79.2dB 64.4dB
16:14:31 74.3dB 79.ldB 93.7dB 78.7dB 65.6dB
16:14:46 73.3dB 77.7dB 98.1dB 77.OdB 66.OdB
16:15:01 70.7dB 80.5dB 100.0dB 75.3dB 64.1dB
16:15:16 68.2dB 72.7dB 89.9dB 70.9dB 61.2dB
16:15:31 76.4dB 81.9dB 103.7dB 81.0dB 66.3dB
16:15:46 73.0dB 79.1dB 94.9dB 75.3dB 68.4dB
16:16:01 74.8dB 80.4dB 92.6dB 79.2dB 67.3dB
16:16:16 66.OdB 74.8dB 87.9dB 70.OdB 61-.4dB
16:16:31 66.3dB 74.3dB 92.1dB 71.9dB 60.9dB
16:16:46 67.2dB 72.1dB 89.1dB 71.6dB 60.2dB
16:17:01 69.1dB 73.7dB 91.6dB 72.2dB 64.OdB
16:17:16 64.3dB 70.1dB 91.4dB 68.6dB 58.4dB
16:17:31 68.6dB 70.2dB 93.3dB 69.7dB 67.2dB
16:17:46 75.3dB 84.4dB 103.7dB 78.8dB 67.6dB
16:18:01 69.4dB 74.7dB 91.8dB 72.6dB 64.5dB
16:18:16 67.1dB 72.6dB 88.4dB 71.3dB 60.4dB
16:18:31 64.5dB 69.6dB 89.3dB 68.0dB 60.0dB
16:18:46 72.8dB 77.7dB 98.3dB 75.1dB 69.5dB
16:19:01 71.1dB 77.1dB 91.4dB 75.9dB 62.ldB
16:19:16 65.2dB 73.3dB 89.8dB 67.8dB 61.0dB
16:19:31 74.3dB 79.8dB 93.2dB 78.8dB 68.1dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Phunghiep townlet, Cantho province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
09-APR-99 @ 09:42:00 09-APR-99 @ 09:49:32 0:07:32
Peak Level 111.5dB 09-APR-99 @ 09:43:0-2
Max Level 95.1dB 09-APR-99 @ 09:43:01
Min Level 54.5dB 09-APR-99 @ 09:48:21
Overload 0.00%

LEQ 74.1dB SEL(3) 100.6dB TWA 56.0dB TAKM3 77.8dB
LDN 74.1dB CNEL 74.1dB Pa2Sec 4.6
.5s 79.8dB L1O 75.7dB L50 67.1dB L90 61.5dB

LOGGING (15 SEC) LEQ LMAX LPK L10 L90
Study 14
09:42:15 71.5dB 76.1dB 91.2dB 75.4dB 61.6dB
09:42:30 76.7dB 83.2dB 98.9dB 81.5dB 61.7dB
09:42:45 73.2dB 80.2dB 92.6dB 77.8dB 65.4dB
09:43:00 67.5dB 71.7dB 89.1dB 70.2dB 63.6dB
09:43:15 84.9dB 95.1dB 111.5dB 90.2dB 72.4dB
09:43:30 76.1dB 85.7dB 107.2dB 81.2dB 62.8dB
09:43:45 66.OdB 70.3dB 86.7dB 68.8dB 62.6dB
09:44:00 70.6dB 72.9dB 90.3dB 72.5dB 68.0dB
09:44:15 70.OdB 72.4dB 89.3dB 71.9dB 66.8dB
09:44:30 69.8dB 75.4dB 91.5dB 73.8dB 66.3dB
09:44:45 75.5dB 80.2dB 92.6dB 79.2dB 68.1dB
09:45:00 76.6dB 85.3dB 100.1dB 81.1dB 69.5dB
09:45:15 78.4dB 85.7dB 107.9dB 82.7dB 69.6dB
09:45:30 71.9dB 79.3dB 96.OdB 76.9dB 64.9dB
09:45:45 62.5dB 65.8dB 84.1dB 64.OdB 60.3dB
09:46:00 67.1dB 69.2dB - 83.9dB 69.OdB 64.4dB
09:46:15 66.9dB 73.6dB 87.2dB 69.6dB 63.OdB
09:46:30 65-.2dB 69.5dB 98.9dB 68.7dB 59.3dB
09:46:45 78.1dB 87.1dB 101.4dB 84.OdB 63.6dB
09:47:00 63.5dB 67.2dB 83.8dB 65.9dB 61.1dB
09:47:15 70.6dB 75.1dB 88.9dB 74.4dB 63.3dB
09:47:30 62.9dB 65.2dB 81.4dB 64.5dB 61.6dB
09:47:45 69.1dB 74.3dB 92.8dB 73.0dB 62.8dB
09:48:00 68.4dB 69.4dB 84.0dB 69.2dB 66.4dB
09:48:15 61.4dB 68.4dB 85.4dB 65.5dB 57.4dB
09:48:30 59.7dB 66.1dB 83.8dB 63.4dB 55.3dB
09:48:45 67.1dB 70.1dB 86.7dB 69.7dB 63.9dB
09:49:00 66.4dB 73.3dB 93.7dB 70.4dB 61.5dB
09:49:15 66.7dB 72.SdB 89.6dB 70.9dB 62.3dB
09:49:30 63.2dB 65.8dB 81.9dB 65.1dB 60.8dB
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THIRD HIGHWAY REHABILITATION PROJECT fHRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assciation with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDO

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Rachnhum bndge (km 2089+265), Phunghiep, Cantho province

Measuring Parameters:
Range 50-llOdB Weighting A Time Constant SLOW
Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
09-APR-99 @ 10:43:11 09-APR-99 @ 10:50:43 0:07:32
Peak Leve]. 116.1dB 09-APR-99 @ 10:46:49
Max Level 95.5dB 09-APR-99 @ 10:46:46
Min Level 59.7dB 09-APR-99 @ 10:43:12
Overload 0.01%

LEQ 76.1dB SEL(3) 102.7dB TWA 58.1dB TAKM3 79.6dB
LDN 76.1dB CNEL 76.1dB Pa2Sec 7.5
L5 81.9dB L10 78.1dB LSO 70.7dB L90 63.9dB

LOGGING (15 SEC) LEQ LMAX LPK LIO L90
Study 15 

-

10:43:26 70.8dB 77.9dB 99.5dB 75.9dB 61.9dB
10:43:41 71.9dB 77.8dB - 94.6dB 76.1dB 68.1dB
10:43:56 67.6dB 73.8dB 87.OdB 71.8dB 63.2dB
10:44:11 67.OdB 72.8dB 87.2dB 71.1dB 62.8dB
10:44:26 73.SdB 81.4dB 102.5dB 79.OdB 62.8dB
10:44:41 74.7dB 79.7dB 99.9dB 78.7dB 69.3dB
10:44:56 64.1dB 69.8dB 83.9dB 67.2dB 61.7dB
10:45:11 70.0dB 74.7dB 87.8dB 74.1dB 65.2dB
10:45:26 68.7dB 74.3dB 90.0dB 73.3dB 63.OdB
10:45:41 81.1dB 90.9dB 111.2dB 85.5dB 67.8dB
10:45:56 64.2dB 67.8dB 92.4dB 65.9dB 62.5dB
10:46:11 68.ldB 75.4dB 92.8dB 70.7dB 64.4dB
10:46:26 67.1dB 72.1dB 92.4dB 69.9dB 63.1dB
10:46:41 69.4dB 72.9dB 88.2dB 72.0dB 64.5dB
10-:46:56 -- 85.5dB 95.5dB 116.1dB 91.2dB 71.0dB OL-
10:47:11 69.6dB 74.2dB 96.7dB 72.0dB 65.2dB
10:47:26 74.8dB 79.OdB 95.8dB 77.8dB 71.6dB
10:47:41 73.4dB 78.2dB 100.1dB 76.4dB 69.3dB
10:47:56 81.4dB 85.5dB 111.4dB 84.3dB 73.3dB
10:48:11 83.OdB 88.2dB 111.3dB 86.8dB 75.OdB
10:48:26 74.6dB 79.9dB 97.1dB 77.8dB 68.3dB
10:48:41 72.4dB 75.3dB 92.6dB 74.0dB 70.5dB
10:48:56 72.Sd 78.4dB 97.3dB 75.3dB 69.4dB
10:49:11 73.5dB 78.3dB 90.6dB 75.6dB 70.5dB
10:49:26 72.8dB 77.4dB 91.1dB 76.5dB 68.2dB
10:49:41 71.3dB 74.4dB 94.8dB 72.7dB 69.7dB
10:49:56 72.8dB 75.7dB 90.5dB 74.8dB 69.9dB
10:50:11 78.0dB 85.8dB 99.1dB 83.9dB 69.8dB
10:50:26 71.1dB 73.8dB 88.8dB 72.7dB 68.5dB
10:50:41 69.5dB 74.7dB 92.6dB 71.7dB 66.4dB
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Maunsell Pty-Lt, AMC Maunsell Vielnam, TEDI

Sout. CIENCO S25 and Environmental Protcton Centr

Appendix 3.9 (Cont.) Noise measurement at the Section 2,
At Cairang bridge, Cantho province

Measuring Parameters:
Range 60-120dB Weighting A Time Constant SLOW

Threshold OFF Exchange Rate 3dB Peak Weighting A

Session Started Session Stopped Run Time
09-APR-99 @ 11:40:15 09-APR-99 @ 11:47:47 0:07:32

Peak Level 111.6dB 09-APR-99 @ 11:46:45
Max Level 90.6dB 09-APR-99 @ 11:46:45
Min Level 62.3dB 09-APR-99 @ 11:46:31
Overload 0.00%

LEQ 72.8dB SEL(3) 99.4dB TWA 54.8dB TAKKM3 75.6dB

LDN 72.8dB CNEL 72.8dB Pa2Sec 3.4
L5 76.5dB L1O 74.8dB L50 70.4dB L90 67.OdB

LOGGING (15 SEC) LEQ LMAX LPK L1O L90
Study 16
11:40:30 68.9dB 73.3dB 85.0dB 70.2dB 67.1dB
11:40:45 71.0dB 73.7dB 88.2dB 72.6dB 68.4dB
11:41:00 74.0dB 77.8dB 93.6dB 75.8dB 71.2dB
11:41:15 76.6dB 81.8dB 97.7dB 80.9dB 70.2dB
11:41:30 74.6dB 80.8dB 94.OdB 78.4dB 70.OdB
11:41:45 72.6dB 77.8dB 93.1dB 76.2dB 66.5dB
11:42:00 72.8dB 76.3dB 91.6dB 75.4dB 68.8dB

11:42:15 72.4dB 76.4dB 92.4dB 74.5dB 70.1-dB

11:42:30 72.4dB 74.8dB 90.3dB 74.1dB 69.4dB
11:42:45 68.5dB 71.3dB 87.3dB 70.6dB 66.3dB
11:43:00 67.9dB 70.2dB 89.4dB 69.7dB 66.2dB
11:43:15 68.2dB 73.0dB 91.0dB 68.8dB 67.2dB
11:43:30 70.3dB 73.9dB 89.0dB 72.7dB 65.0dB
11:43:45 70.7dB 73.9dB 90.1dB 73.6dB 67.6dB
-11:44:00 67.1dB 73.0dB 87.4dB _ 69.0dB 64.5dB
11:44:15 73.OdB 76.1dB 90.2dB 75.2dB 69.6dB
11:44:30 69.6dB 71.8dB 86.4dB 71.5dB 65.5dB
11:44:45 69.7dB 73.6dB 92.3dB 72.3dB 67.1dB
11:45:00 71.7dB 73.8dB 88.2dB 73.5dB 69.9dB
11:45:15 70.5dB 74.3dB 89.6dB 72.0dB 66.3dB
11:45:30 69.3dB 71.1dB 86.2dB 70.3dB 68.1dB
11:45:45 71.6dB 74.4dB 90.7dB 73.3dB 68.6dB
11:46:00 75.2dB 77.2dB 92.8dB 76.8dB 73.7dB
11:46:15 71.5dB 74.2dB 92.OdB 73.1dB 70.2dB
11:46:30 68.1dB 71.4dB 93.0dB 70.6dB 63.1dB
11:46:45 74.8dB 89.OdB 111.6dB 74.0dB 62.5dB

11:47:00 81.3dB 90.6dB 107.2dB 85.3dB 69.4dB
11:47:15 71.7dB 75.8dB 90.1dB 74.9dB 68.4dB
11:47:30 69.0dB 71.2dB 87.1dB 70.9dB 67.3dB

11:47:45 69.6dB 72.0dB 85.2dB 71.0dB 67.7dB
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THIRD HIGHWAY REHABILITATION PROJECT (HR- '1 ASIA PACIFIC ENGINEERING CONSULTANTS (APEr-'I In association with: Maunsell Pty-4td, AIC Maunsell Vietnam,
South, CIENCO 625 and Environmental Protection CO. .

Appendix 3.10. Water quality monitoring at the Section 2

sO Pkiem Ket qua
TT KN

PH SS Do duc COD Fe,, NO; -N s04 2- Al Cl P tong
\ _________- ( mg/I) (FTU) (mgO2 Il) ( mg/I) ( mgN/I) ( mg/I) ( mg/I) ( mg/I) (m11g/I)

KH \ Miy do May May So mau So imau So mau So nau So mau CIludn So InAui
mnau \ r" e o DR 2000 DR 2000 DR2000 DR 2000 DR 2000 DR2000 DR2000 do i

1 1 7,51 42 32 16 0,51 0,8 1.800 0,23 18.500 0,399
2 2 7,39 70 60 13 0,86 1,2 1.120 0,19 13.200 0,782
3 3 7,35 28 27 17 0,90 0,7 1.360 0,19 18.800 0,685
4 4 7,24 33 33 12 1,08 0,9 1.120 0,18 12.600 0,596
5 5 7,16 23 23 11 0,39 0,6 1.440 0,21 12.700 0,712
6 6 7,24 24 23 14 0,35 0,7 1.590 0,20 15.100 0,572
7 7 7,39 26 27 5 0,39 0,6 1.500 0,22 15.200 0,633
8 8 7,59 47 53 7 2,27 0,9 134 0,24 650 0,651
9 9 7,41 70 98 6 2,66 1,I 80 0,27 570 0,374
10 10 7,21 26 27 7 0,69 0,5 156 0,23 1.640 0,106
11 1 7,16 .13 16 9 0,79 0,4 128 0,24 1.100 0,602
12 12 7,42 62 82 20 1,72 1,1 51 0,27 110 0,313
13 13 7,39 53 65 12 1,34 0,9 27 0,27 40 0,183
14 14 7,32 145 150 21 3,13 1,8 29 0,28 41 0,295
15 15 7,36 30 31 9 0,58 0,6 21 0,22 40,5 0,393

//G JNG TRAM KIEM NGHIfEM VIEN

><iK' Quaig VinIh Pha'nI Nami HtIdz
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wlth: Maunselt Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 Phytoplankton species identified at Project Sites of Cantho-Namcan Section 2, April 1999

Stt Ten loai _Diem thu mAu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

CYANOPHYl'A
1. Dactylococcopsis acicularis +

2. 1). irregularis ___ +
3. Microcystis aeruginosa _ + _ +

4. Merismopedia glauca +
5. Gloeocapsa minima +

6. Gomiphosphaeria lacustris +

7. Anabaena affinis +

8. A. solitaria __ +
9. Pseudanabaena schmidlei _ _ +

10. Rhaphidiopsis curvata _ _ + + _

11. R. mediterranea + + r --- -

12. Oscillatoria acuta + + + + + + + +

13. 0. bonnemaisonii +
14. O. geitleriana + + + + + + + + + + +

15. 0. limnetica ___ ____ _ + +

16. 0. margaritifera ____ _ + + + + +

17. 0. nigro-viridis + + + +

18. 0. princeps + + _ + +

19. 0. proboscidea + + _ _ _
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associatlon with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.)

Stt Tn loMi Ditein tliu mAu
__ 1-2-3 4-5-6 7 8_9 01112 13 14 15

20. 0. salina + _
21. 0. subbrevis _ + + + + + + +
22. 0. tenuis + +

23. Trichodesmiuin erythraeum + + + +
24. Spirulina major _ ___ _ +
25. Arthrospira jenneri _ _ + _

26. Phormidium mucicola .____ +_

27. P. tenue .__ +

28. Lyngbya hieronymusii + + +
29. L. limnetica _ + + ___ +

BACILLARlOPHYTA __
30. Melosira granulata : _ _ _+

31. M. nummuloides +___._

32. M. varians + _ +
33. Cyclotella comnta + + + + + + + _ +
34. Coscinodiscus asteromphalus + + + + +
35. C. bipartitus +

36. C. janischii __=_=+ = = - = +
37. C. jonesianus +
38. C. radiatus +
39. C. subtilis + + _ + +
40. T_alassiosira pacifica _ _ _ +
41. Skeletonema costatum + + + +

42. Rhizosolenia alata f. gracillima _ + _ _ + _ =
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In asoeclation with: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.)

Stt TUn WoMi . Dienm thu mAu

._ _ __ __ __ __ __ __ __ __ __ __ __ I 2 3 4 5 6 7 8 9 10 11 12 13 14 15

43. R. alata f. indica +

44. R. setigera + _

45. Chaetoceros compacturn + ___

46. C. pseudocurvisetus +

47. C. subtilis + __ 

48. Ditylum sol +
49. Streptotheca thamesis +
50. Fragilaria capucina + + +

51. Synedra acus +
52. S. tabulata +
53. Thalassionema nitzschioides + _ +

54. Licmophora abbreviata _ +

55. Eunotia lunaris +

56. Actinella guianensis _ + + + _

57. Achnanthes brevipes +

58. A. exigua +

59. Rhoicosphenia curvata +
60. Campyloneis grevillei + _ _ _

61. Navicula cuspidata -+

62. N. granii + + _ _

63. N. inclementis +

64. N. peregrina _ + + + +

65. Pinnularia braunii _ +

66. P. divergens _ - _ + +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AIC Maunsell Vielnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.)

Stt Ten WoM Diem thu mau
___________________ _____________ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

67. P. mesolepta + +
68. Caloneis sp. +
69. Gyrosigma acuminatum +
70. G. attenuatum + + + +

71. G. sp. + ==
72. Pleurosigma angulatum + ___ _ +
73. P. fasciola _ + + + _ +
74. P. naviculaceum n___ +
75. P. pelagicum + + + _ _
76. Amphiprora alata + _I_ _ _ _
77. Pseudoamphiprora stauroptera _ +

78. Amphora arenicola + _ +
79. A. ostrearia var. vitrea + . __+ +
80. Goinphonema olivaceum +
81. Tropidoneis antarctica +
82. Epithemia turgida var. granulata _ +
83. Nitzschia bilobata ' _ _ +
84. N. closterium ___ __ + + + + + + _
85. N. filiformis ___ ____+ _ +
86. N. kuetzingiana _ _ _ + + _ + +
87. N. longissima . __ _ + _
88. N. longissima var. reversa _ _ _ + + + + ___

89. N. lorenziana + _ + + + + + + + + +

90. N. paradoxa j _ + +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assoclation with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEOt
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Appendix 3.11 (Cont.)

Stt Ten loai Diern thu niAu

2 3 4_ 5 6 7 8 9 10 11 12 13 14 15
91. N. seriata + _

92. N. sigma + + + +

93. Surirella capronii i _ _ +

94. S. ovalis . +

CHLOROPHYTA
95. Volvox aureus ___ _ + +

96. Asterococcus limneticus +

97. Pediastrum tetras _ +

98. Ankistrodesmus arcuatus _ + _ +

99. Closteriopsis longissima _ ___+ + + _

100. Kirchneriella obesa _ +

101. Crucigenia puadrata _ _ _ +-_

102. Actinastrumn hantzschii + + +

103. Gonatozygon kinahani -__ +

104. Closterium acutum + +
105. C. acutum var. variabile _ + + + + +

106. C. kuetzingii __ + I _

107. Spirogyra ionia _ + _ _

108. Ulothrix zonata _ _ + _ _ +

109. Stigeoclonium lubricum = _ + +

110. Enteromorpha tubulosa +

111. Schizomeris leibleinii + _

EUGLENOPHYTA

112. Euglena acus _ _ _ + + + + + _ _ +
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre Appendix 3.11 (Cont.)

Stt 'I'#n Ioai Di._in thu niau
. I__________________________________ 1 2 3 4 5 6 7 8 - 9 10 11 12 13 14 15

113. E. allorgei _ _ + _ + +
114. E. caudata + + + +
115. E. rostrifera ___ + _ _

116. E. spirogyra _ _ + + +

117. E. texta ____+

118. E. tripteris _ + +

119. E. wangi . _ + +

120. Phacus acurninatus _ + + _

121. P. curvicauda ____+ +

122. P. contortus _ +

123. P. helicoides + _ _

124. P. suecicus _ +

125. Trachelomonas dubia _ +

126. T. ensifera _ +
127. T. hispida __ _ + +

128. T. intermedia _II +

129. T. scabra +
130. T. volvocina + + + +

131. Strombomoonas laniceolata __ +

132. S. longicauda +
133. S. napiformis _ _ _ +

134. Astasia klebsii _ +____
135. Euglenopsis vorax _ T_T _

DINOPHY'lA . _ __ _

136. Peridinium bispinun *i__ +

T311g sr; loai 20 7 18 16 15 10 23 33 19 23 32 16 20 19 16
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
in association with: Ma.UnS.ll PtY.Ltd. AIC Moansall Vietnam. TEE

South. CIENCO 625 anc Environmental Protection Centre

SO LIJONG THIJC VAT PHIEU SINH
i SONG RACH THEO TUYEN QUOC LQ 1
TIU CAN THC DEN NAM CAN (CA MAU)

Thdng 4 - 1999 Appendix 3.11 (Cont.)

Di&p S- lhydng (tb/m 3 ) Loai ilu the S8 lu.dng

thu mau loai du the (tb/m 3 )

. l 12.500 Cyclotella comta 1.700

2 92.100 Chaetoceros subtilis 87.900

3 137.200 Achnanthes brevipes 59.200

4 147.300 Cyclotell. comta 131.300

5 12.500 Skeletonema costatum 5.400

6 57.500 Skeletonema costatum 35.000

7 14.763.300 Skeletonema costatum 13.866.700

8 336.700 Oscillatoria geitleriana 95.800

9 130.800 Oscillatoria geitleriana 55.000

10 92.100 Oscillatoria geitleriana 37.100

ll 542.500 Nitzschia closterium 470.000

12 20.800 Oscillatoria acuta 3.300

13 15.400 Oscillatoria subbrevis 3.800

14 12.500 Oscillatoria geitleriana 2.100

15 54.600 Coscinodiscus subtilis 25.000

Ghi chui: Cac diem thu mau:

1: Cau Nam Can. 6: Cau HoPh6ng. 11: Cau Den.
2: Cau Cai NtI6c. 7: Cau Cai HtIu. 12: Cau Ba Rinh.
3: Cau Tan Duc. 8: Cau Giay. 13: Cau Nang Mau.
4: Cau Ganh Hao. 9: Cau Phu L6c. 14: Cau Rach Nhum.
5: Cau Lang Tram. 10: Cau Nhu Gia. 15: Cau Cai Rang.
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.) I Zooplankton species identified at Project Sites of Cantho-Namcan Section 2, April 1999

'I't leTn lo.'ti Dien tlhu mAiu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. ROTATORIA

PI-ilodi,aidae

1. Rotaria neptunia 1 1
2. Philodinia roseola 2 I 1 8 2

_Synchaetidae .

3. Polyarthra vulgaris 3 1 2 4 1
Asplanclhnidae

4. Asplanchna sieboldi _I_ 11 6 4 10 1 1 6
Lecantidae .

5. Lecane (Lecane) luna .___5 2 3
6. Lecane (Monostyla) bulla I 1

_Brachionidae _

7. Brachionus quadridentatus _ 48 _ 2 11 32 4 .
8. Brachionus calyciflorus . . 36 6 . 2
9. Brachionus falcatus _ 68
10. Brachionius urceus 15 9 5
11. Brachionius plicatilis -_ 15 2 12 2
12. Platyias patulus __ 2 1
13. Keratella iropica _ _ 2

I l Filiniidae . ._ .

14. Filinia longiseta _ 4
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associatlon with: Maunisell Pty.Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre Appendix 3.11 (Cont.)

Tt '1'en WoMi Digm thu maiu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

15. Tetraniastix opoliensis 52 4 1 3
II. CLADOCERA

Sididae

16. Diaphanosoma excisum 1 3 227 5671 128 27 3 3 2
17. D. Ieuchtenbergianum _____ 23 11 4

Macrot hricidae _ _
18. Macrothirix triserialis . 1 4 2
19. Ilyocry tus halyi . 12

Daphiniidae __._.._

20. Moinia dubia 5 37 4 14 1
21. Ceriodaphnia laticaudata 29 32 8
22. Ceriodaphnia rigaudi 271 528 5 29 5 4

Cltydoridae . . .
23. Chydorus sphaericus 1
24. Alonella excisa excisa _ _ 1
25. Kurzia lonigirostris 1 .
26. Leydigia acanthocercoides 5
27. Biapertura karua 2

III. COPEPODA _
Eucalanidae __

28. Eucalanis subcrassus 2
Paracalanidae _ ,

29. Paracalanus aculeatus 3 _
30. Paracalanius parvus 12 ___ 29 2 3 4
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assoclation with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre Appendix 3.11 (Cont.)

Tt Ten loai Diemi thu mAu

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pserudodiaptomidae

31. Pseudodiaptomus beieri 5 3 3 129 19 60 4 56
32. Schmnackeria bulbosa 46( 2 8 4 10 13 32 26 75
33. Schmackeria speciosa 174 27 10 34 21 .

Pontellidae . . ,

34. Labidocera minuta I _ .
Cenitropagidae . _ _ :

35. Centropages gracilis 11 _
Acartiidae .

36. Acartia pacifica __ 9
37. Acartia clausi 82 42 25 141 16 24 36 15 _
38. Acartia erythraea 5 __ _

Diaptomnidae _ _ _.

39. Neodiaptoinus visnu 4 37 2
Oitllonidae .

40. Limnnoithona sinensis I

41. Oithona similis 73 76 56 46 29 17 10 _
42. Oithona rigida 32 13 27 17 6 5 4 __
43. Oithona plumifera 12 5 23 .
44. Oithona nana .1

Tachidiidae

45. Euterpina acutifrons 2 2 2_ 2 

EcliAosoii _e . . _ _

46. Microsetella norvegica 4 2 2 ___------------
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERtING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd. AfC Maunsell Vietnam, TEOI Appendix 3.11 (Cont.)

South, CIENCO 62$ and Environmental Protection Centre

Tt Ten loai Dieni thu mSu.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Corycaeidae .

47. Corycaeus speciosus 2 .

Cyclopidae __=_=

48. Ectocyclops phaleratus 1 2

49. Microcyclops varicans 2 10 211 41 11 18 3 1 2

50. Mesocyclops leuckarti 38 122 5 3 12 1

51. Therimocyclops hyalinus 104 28 1131 5357 373 102 413 52 54 15

IV. OSTRACODA _ ._ .

Cypridae
52. Stenocypris derupta _ 1
53. Heterocypris anomala _ 3 1 2 5 2

V. MYSIDACEA _

.Mysidae .

54. Mesopodopsis slabberi 2 1 20 79 1

VI. COELENTERATA .

Tlhauntanridae _ .

55. Obelia sp. 1 I 1 63 .

Vll. IPROTOCHORDATA

Oikopleuridae

56. Oikopleura parva l I __.

IIX. PROTOZOA _

Vorticellidae _

57. Zoothainiuin arbuscula _ __._ _ 9 1 I 1 I

Arcellidae
58. Arcella vulgaris ____ I I 1
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-LtId, AIC Mauinsell Vietnam, TEDI

South. CiEiCO 625 and Environmental Prolection Centre Appendix 3.11 (Cont.)

Tt Tl'Rn loai 13Diem thu niiu

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
IX. LARVA

59. Nauplius copepoda 482 441 174 479 789 203 382 1417 3465 1482 559 863 186 198 426
60. Zoe 63 10 4 4 .

61. Gastropoda 21 1 4 1 1 6 11 13 216 39 147
62. Bivalvia 18 . 4 12
63. Polychaeta 4 1 2 4 12 7 1
64. Echinodermata 4 1 3 : 
65. Chironomidae . 1

S6Ioai 25 13 13 24 14 7 14 23 22 17 17 18 15 19 10
So'I tStng hnfinu 1067 630 306 1012 966 254 556 3382 15547 2128 928 1438 540 325 663

So Itfiighn 3 18139 10710 52202 17204 16422 4318 9452 57494 264299 36176 15776 24446 9180 5525 11271

Ghi chb:

Vi tri cdc diimn thu mau
I :cAu Nam Cn 9 :cau Phui LOc
2 cau Cai Nuirc 10 cau Nhu Gia
3 :cau Tan Ddc 11 :cau Den
4 cau Ganh Hao 12 cau Ba Rinh
5 cdu Lang Tram 13 cau Nang Mau
6 cau Ho Ph6ng 14 cau Rach Nhum
7 catu Cai HAu 15 cau Cai Raing.
8 cau Giay
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assoclatIon with: Maunrell Pty-Ltd. AIC Maunsell Vletnam. TEDI

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.) I Benthic species identified at Project Sites of Cantho-Namcan Section 2, April 1999

So TEN LOAI D._ __ M THIU MAU
TT Ml M2 M3 M4 M5 M8 M9 M11 M12 M13 M14 M15

A. POLYCHAETA .

I_ Errantia . _

_ Nephthydidae .

01 Nephthys polybranchia Southern 6 24 6 1
Ncreidae

02 Namalycastis abiuma Muller I _ 1 4 6 1
03 Namalycastis longicirris (Takahasi) ______2 1_ _ _ _
04 Lycastis indica Southern 1
05 Ceratonereis pachychaeta Fauvel 1
06 Neanthes meggitti Monro 1

Lumbrineridae

07 Lumbrineris heteropoda (Marenzeller) 4 .
Glyceridae _

08 Goniada sp. I

II Sedentaria __ _

Sabellidae _
09 Bispira polymorpha Johnson 4 2 7

jM aldantidae _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 Maldane sarsi Malmgren 9 _
Cirratdilidae _ _.

11 [Cirratulus sp. _ 104 26 76
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in association wlth: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEL!

South, CIENCO 625 and Environmental Protection Centre

Appendix 3.11 (Cont.)

So IFIN LOAI DILIEM THU MAU
TT MI M2 M3 M4 M5 M8 M9 Mll M12 M13 M14 MIS

1B. OLIGOCIHAETA .
Tiibiflcidae

12 Limnodrilus hoffmeisteri Clapar6la 10 74 1.572 335 56
13 Branchiura sowerbyi Beddard 102 96 4

_ Naididae
14 Brancchiodrilus semperi Bourne _ 4 8

C. CRUS'FACEA_

I Amphliipoda

Ga am,,taridae
15 Melita vietnainica Dan 2
16 Melita sp. 2 1
17 Grandidierella lignoruni Barnard 1 I _ 4

II Isopoda
Corallanidae

18 Tachaea chinensis Thielemann 1
III Tanaidacea

Apsetididae

19 Apseudes vietnamensis Dang 2 _ ._
IV Decapoda .
Alpheidae

20 Alpheus Sp.

V. Mysidacea . :
Mysidae .

21 Mesopodopsis slabberi Van Benedcn 1
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association wlth: Maunsell Pty-Ltd. AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and EnvIronmental Protection Centre Appendix 3.11 (Cont.)

S61 TEN LOAI . E)IEM TIIU MAU
TT Ml M2 M3 M4 M5 M8 M9 Mil M12 M13 M14 M15

D. MOLLUSCA
I Gastropoda .
Fairbankiidae

22 Fluviocingula elongata Dang . C C .
Thtiaridae _

23 Thiara scabra (Muller) C
24 Sermyla tornatella (Lea) . 8 1 I
25 Tarebia granifera (Lamarck) C
26 Melanoides tuberculatus (Muller) C C C

Viviparidae . _
27 Bellamya (Filopaludina) filosa (Reeve) C
28 Sinotaia sp. C . .

11 Blivalvia

Corbiculidae

29 Corbicula blandiana Prime C
30 Corbicula tenuis Clessin _ C C

AAmblemnidae _ _

31 Oxynaia sp. 1
E INSECTA LARVA .

I Trichoptera L
Hy fydropsychidae ___

32 Hydropsyche sp. 2 _2
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In association with: Maunsell Pty-Ltd, AIC Maunsell Vietnam, TEDI

South, CIENCO 625 and Environmental Protection Centre Appendix 3.11 (Cont.)

So TEN LOAI _DIEM TIIU MAU
TT MI M2 M3 M4 M5 M8 M9 Mul M12 M13 M14 M15

F. ECHINODERMATA

Ophi uroidea '

Amphiur idae :

33 Amphioplus laevis (Koehler) 22

S6 loai 9 5 3 3 1 7 6 7 10 3 4 2
S6'ltfdng trong mau (con) 46 1 1 27 14 1 13 178 1.710 532 61 6
S 6ltfqngcon/m 2 460 110 270 140 10 130 1.780 17.100 5.320 610 60 10

* Cliu y cac mau M6, M7, M 10 khong cd dong va.t day.

* Diem tlhu mAu:

M 1: Cau Nam Can. M6: Cau Ho Phong. M I 1: Caui Den.
M2: Cau Cai Ntudc. M7: Cau Cai Hu'. M12: Cau Ba Rinh.
M3: Cau Tan WDtc. M8: Cau Giay. M13: Cau Nang Mau.
N4: Cau Ganh Hao. M9: Cau Phd LOc. M 14: Cau Rach Nhulm.
M5: Cau Lang Tram. M1(0: Cau Nhu Gia. M IS: Cau Cai Rang.
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THIRD HIGHWAY REHABILITATION PROJECT (HRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In associabon with: Maunsell PrYLrtd, AIC Maunsell Viemam, TEDI

SOUh, CIENCO 625 and Environmental Protecton Centre

Appendix 3.12. PRESENT ENVIRONMENTAL CONDITIONS
IN THE MEKONG REGION

1. Northeast Mekong Region

1.1. Location and area

The Northeast Mekong Region (NEMR) includes full territory of Hochiminh City,
Dongnai, Binhduong, Binhphuoc, Tayninh and Baria - Vungtau provinces. This zone
is located mainly in the Saigon - Dongnai basin. This is a transition area between the
Central part of Vietnam and the Mekong Delta (Figure 2.1 and 3.1).

The total natural area of the NEMR is 23,521 kM2, occupying 7.2 % of the whole area
of the country. The areas 6 provinces in the NEMR are Dongnai, Binhduong,
Binhphuoc, Tayninh, Baria-Vungtau and Hochiminh City.

1.2. Topography

Being location between the Central Highland, Central part of Vietnam and the
Mekong Delta, the North and Northeast of NEMR are mountains and hills with an
elevation of 200 to 500 m. From Northeast to the Southwest and South the land
elevation is gradually lowered. The highest areas are found in Phuoclong, Budang
districts (Binhphuoc province). Elevation of most of the NEMR is lower than 100 m
above the average sea level. The lowest areas occur in the Saigon - Dongnai estuary
(Cangio, Nhabe and Binhchanh districts, Hochiminh City), where salinity is strongly
intruded. The lowland areas may be also found in some parts of Chauthanh,
Nhontrach districts (Dongnai province) and Tanthanh district (Baria-Vungtau
province). In the rainy season some small parts of the NEMR are inundated.

1.3. Soils

In the NEMR 8 soil groups are found. The group of yellow-red soils (ferralytic soils)
occupies a largest area (1,023,431 ha). This group of soils mainly occurs in the
Northem districts of Binhphuoc and Dongnai provinces. Grey soils occupy 400,691
ha, mainly concentrated in Binhduong, Dongnai provinces, and in the Cuchi, Hocmon
districts (Hochiminh City). Saline soils occur in the coastal districts (Cangio, Tanthanh
disticts and Vungtau town) with an area of 82,196 ha. Acid sulphate soils with an
area of 70,649 ha occur mainly in the Westem districts of Hochiminh City
(Binhchanh, Hocmon and Cuchi) and in some parts of Baria - Vungtau province.
Other groups of soils are black tropical soils, alluvial soils, colluvial soils and sandy
soils.

1.4. Present landuse

Due to suitability of climate, water resource, topography and soil quality in agricultural
production, from the 171h century Vietnamese people had settled in this area and
reclaimed the soils for cultivation. Before 201h century the major crop in this area was
paddy which grow in alluvial, coalluvial soils. From beginning 2 0 1h century, beside
paddy the industrial trees such as tea, coffee, rubber have been developed in the
high elevation area, where yellow soils occur. In the recent years, cashew tree is
widely planted in the high elevation and dry area on the grey soils. In the saline
swamps in the coastal area mangrove trees such as Rhizophora, Avicennia,
Sonneratia, Nipa palm etc. are planted. With the improvement of irrigation system,
particularly after construction of the Dautieng reservoir on the Saigon river and Trian
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reservoir on the Dongnai river, after 1995 the area of paddy is increased with a major
area of double crops per year. In some acid sulphate soils paddy sugar cane and
pine apple may be developed. The intensive land reclamation in the zone has
created several environmental impacts, such as increase of acidification, soil erosion,
water pollution etc.

The NEMR is most developed region in industry of Vietnam. Over 50 industrial parks
have been planned in which 30 parks have started to operate. The large ones are
Tanthuan, Linhtrung, Hiepphuoc, Tanbinh (Hochiminh), Bienhoa 1, 2, Amata, Godau,
Nhontrach (Dongnai), Thuanan (Binhduong) etc.

With the rapid population growth, urbanisation and industrialization during in the
recent years the areas of residency and industrial zone are enlarged, particularly
along the main rivers and national roads. This tendency is causing various
environmental problems in the NEMR such as environmental pollution, degradation
of biological resource etc. The information on environmental pollution in Hochiminh

'City, Dongnai, Binhduong, Tayninh, Binhphuoc and Baria-Vungtau provinces is
indicated in various EPC studies in the duration of 1990 - 1 9992628.

The present landuse in the NEMR is given in Figure 3.1.

1.5. Hydrology of the Saigon - Dongnai river system

* River flow

The Saigon river, originated from Tayninh province, flows downward and confluences
with the Dongnai river at the Southem Catlai (Dendo). The Dongnai river is second
big river in the Southem part of Vietnam (after the Mekong) in discharge as well as in
length. The Dongnai river, started from the South Central Highlands, confluences
with the Langa river before discharge into the Trian reservoir and after the reservoir it
receives water from the Be river and flows downward to confluence with the Saigon
river, created the Nhabe river. The East and West Vaico rivers may be considered to
belong to the basin.

The area and length of the major rivers in the basin are given follows

River Catchment area (kM2 ) Length (km)

Dongnai 14,800 476
Langa 4,200 290
Saigon 4,500 280
Be 7,650 350
East Vaico 6,300 283
West Vaico 6,000 235

From Nhabe, the stream is divided into many branches, discharging into the Ganhrai
bay. The major branches are: Soairap, Longtau, Dua, Ngabay and Thivai.

Discharge of the river greatly depends on the rainfall in the basin. The mean annual
rainfall in the area is about 1548 mm, which is low in the coastai region (1200 mm)
and gradually increased in the North - East region (1600 - 2000 mm).

The pattems of river discharge in the Dongnai - Saigon basin is identified as follow.
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- River discharge greatly depends on the rainfall. It is very low in the dry
season, particularly in the end of the dry season (March - April), and high in the rainy
season, especially in August and September. Therefore, water quality, water
pollution in the study is also changed with the change in the river discharge.

- The operation of the Trian and Dautieng reservoirs significantly influences
on the river discharge2 . In the coming decade with the operation of the proposed
reservoirs to be constructed on the Dongnai and Be river (Phuochoa, Thacmo,
Daininh, Dami, Dongnai 3, 4, 6, 8, Candon, Hamthuan etc.) the characteristics of
river flow in the downstream area will be changed.

- At present the average discharge in April of the Dongnai and Saigon rivers
are only 28 m31s and 17 m3/s, respectively. In this low flow period self - purification
and dilution of the rivers are very low. This will increase river pollution in this period.

- In the coming decades, with the operation of several upstream reservoirs,
increased intake of river water and transportation of a part of river flow from the
Dongnai river to the Saigon and Vaico rivers as a proposed plan the hydrological
regime in the basin will be greatly changed. This will change water quality of the
rivers.

* Tides

At the sea coast of Hochiminh City and Baria-Vungtau semi - diumal tide (twice daily)
is dominant. The tidal amplitude in the estuarine area is high (2.5 - 4.0 m). Tide may
easily enter into the land through several river branches, canals and creeks. Tide
influences even to Binhduong (Thudaumot) on the Saigon river and Longbinh on the
Dongnai river, particularly in the low flow months.

* Water quaiity, 29

S Salinity

- Salinity intrusion greatly depends on fiver discharge. which varies obviously
from under 100 m3/s (March - April) to over 2000 m3/s (September - October) at
Nhabe after receiving the flows of the Dongnai, and Saigon rivers. Therefore, during
the low flow months salinity deeply intrudes into the inland area. Additionally, during
the dry season, lasting from November to April, the dominant NE wind with velocity 2
- 5 m/s, sometime over 10 mIs may increase salinity intrusion. A combination of low
flow and strong wind causes high salinity intrusion in the dry season.

Due to low flow and location in a low land the Thivai river as well as various rivers in
Cangio district (Hochiminh City) are saline in all months around a year.

- Salinity intrusion in the study area depends also on man - made factors,
mainly on upstream water resource projects and fresh water intake.

At present, the Trian reservoir with an storage capacity of 2.76 billion m3 on the
Dongnai river are operated. With a water flow regulation of the reservoirs the pattern
of salinity intrusion is changed during the low flow period, lasting from January to
May the water salinity in all downstream area is significantly reduced in comparison
with those before reservoir operation. This creates a favourable condition for water
supply for domestic use and irrigation. However, due to the water flow regulation of
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the reservoirs during the flooding season, lasting from July to October water salinity
in the area of South Cangio district located in the coastal region is higher than those
in the period before reservoir operation.

- The change in salinity intrusion regime cause change in the estuarine
ecosystem. A large area from Nhabe district get benefits in agriculture and water
supply, but the area in the Cangio district get some negative influences on
aquaculture and agriculture. This may be one of the reasons, impacting on socio -
economic development in the Cangio district.

Considering water salinity of 0.4 ppt or Cl 250 mg/l is favourable for human
consumption the areas where river water may be intaken for water treatment plants
are:

On the Dongnai: from the Dongnai bridge upwards.
On the Saigon : from Benthan upwards.

Due to high salinity in the dry season water of rivers in the basin, including Nhabe,
Soairap, Thivai, Longtau and Chodem rivers may not be intaken for domestic uses. It
is a major constraints for development of new residential and industrial areas in the
downstream part of the basin.

- River acidirication

Acid sulphate soils (ASS) occupy a large area in the Plain of Reeds (in the North
Eastern part of the Mekong Delta) and in districts of Binhchanh, Hocmon and Cuchi
of Hochiminh City. With the increased ASS reclamation acid water from the ASS
areas may be transported to the rivers. Most of canals in the districts Binhchanh,
Hocmon and Cuchi, connecting with the Saigon river, are acidized by acid water from
Longan province. Therefore, the Saigon river has highest acidity, especially, in the
beginning months of the rainy season (May - July). pH values of Saigon river at
Benthan, Binhphuoc are usually lower than 6.0 . In June, July they may be less than
5.0. In the Thitinh river in Songbe province, connecting with the Saigon river, pH
values are also low (5.5 - 5.6). This causes a major constraint for water supply for
domestic uses and for fishery. Acidity of other rivers in the study area (the Dongnai,
Nhabe, Soairap, Longtau, Thivai, Dinh etc) are not a problem. pH values of these
rivers are mainly neutral or-slightly alkaline (6.5-8.0) .

- Pollution by organic matters

With a very poor wastewater treatment facilities, the rivers Saigon, Dongnai, Thivai,
Dinh, particularly canals in the Southem Focal Economic Zone and others water
bodies daily receive over seven hundreds thousand m3 untreated domestic and
industrial waste water from houses, hotels, restaurants and factories, located on the
banks. The major pollutants in domestic and food processing waste water are
organic matters, nutrients (N, P) grease and oils and bacteria.

Organic pollution is determined by the parameters DO and BOD. In the Saigon river
DO concentrations are highest in Benthan upwards and Nhabe downwards (5.5-6.5
mg/I). In the central area from Binhphuoc to Tanthuan where receive wastewater
from urban area DO in the Saigon river are only 1.5 - 3.5 mg/l. Sometime in the low
flow period they are less than 1.5 mg/I; BOD is 15 - 20 mg/lI. This may cause damage
to some aquatic animal species.
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BOD concentration in the Saigon river are usually < 10 mg/i at Benthan to upstream.
In the urban area, it is high as 20-30 mg/l. In the low flow months they are even over
30 mg/l (at the Nharong port). It means the Saigon river is heavily polluted by organic
matters.

Organic pollution of the Dongnai river is still low but already significant. In the Trian
reservoir DO and BOD values often 6.0 - 7.0 mg/l and 2 - 5 mg/l, respectively. At
Hoa'an DO and BOD values often 6.0 - 6.5 mg/l and 4-8 mg/I, respectively.
Therefore, this river is much cleaner than the Saigon river. The Dongnai river (from
Hoaan upwards) now still meets the requirement for water sources for intake into
water treatment plants, fishery and recreation.

With the high self-purification of the rivers in the estuary region (after confluence of
the Saigon and Dongnai rivers), organic pollution in the area is less than that in the
urban area but the reduction rate is not high. In the rivers in Cangio district DO and
BOD values, usually vary in range of 4.0 - 6.0 mg/l and 5.0 - 10.0 mg/I, respectively.

Organic pollution is very serious in the canals in the urban area of Hochiminh City,
where BOD values are usually 30 - 100 mg/I.

- Nutrient pollution

With high N- and P- loads untreated domestic waste water gives nutrient pollution for
canals. From the canals, the rivers may be impacted by nutrients. The N and P
concentrations in the Saigon river at the urban area are usually higher than 0.5 mg/i
and 0.10 mg/l, respectively. In the estuary area they are considerably reduced: the N
and P concentration in the Thivai river at various stations are about 0.10 - 0.25 mg/l
and 0.01 - 0.05 mg/I, respectively in Cangio district 0.3 - 0.5 mg/l and 0.02 - 0.10
mg/I, respectively. While, due to location in dense population area organic and
nutrient pollution of the Dinh river in Baria town is high as the Saigon river. -

Nutrient pollution is heavy in the canals, where eutrophication may easily be created.

- Bacteriological contamination

Due to receiving of untreated domestic waste water the rivers in Hochiminh City,
Bienhoa City, Vungtau City, Thudaumot town and Baria town are significantly
polluted by bacteria.

During the low flow months (December - April) the concentrations of E. Coli at
Nharong are 1-10.104 MPN/100 ml. It is 5-10.103 MPN/100 ml at Thudaumot and
Binhphuoc (the Saigon river) and 1 - 2.103 MPN/100 ml at Hoa'an. This means that
the Saigon river water quality does not meet various guidelines for raw water intaken
for water treatment plant, E. Coli in which usually should not be higher than 2.103
MPN/100 ml. In the rainy season, bacteriological pollution is even higher than that
Bacteriological, organic and oils contaminations may be considered as the major
pollution problems of the rivers in Hochiminh City and Baria - Vungtau province.

- River water pollution by toxic chemicals

The toxic chemicals such as heavy metals (Pb, Cu, Hg, Cr, Ni, As ...), mineral oils
from untreated industrial wastes and pesticides from treated rice fields occur in the
rivers. However, so far according to the data of the monitoring network the
concentration of these toxic chemical in the major river are still lower than the
guidelines of WHO and Vietnam for domestic used water. With high sedimentation,
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water in the estuary area has very low concentrations of heavy metals and
pesticides. However, the content of heavy metals in river sediment at the study area
is rather high. According to a study of EPC in 1995 the contents of chromium,
mercury, lead and arsenic in sedimentation from the Thivai river are considerable.

Oil contamination is serious in some places, particularly in the Saigon, Tancang
harbour areas and in the cases of oil spill risks, which several times have happened
in the Nhabe and Cangio districts.

2. Climate

Based on the collected multi-year data from these-stations the following meteorological
characteristics in the NEMR are identified.

- Radiation

The average sunlight hour varies from 180 hours in June to 301 hours in March. In the
rainy season, lasting from May to October the average sunlight hour is 180 hours in
June and 245 hour in May. In months of the dry season, lasting from November to April
it reaches from 235 to 301 hours in March. The minimum sunlight hour is 147 hours in
July. The total annually sunlight hours is 2913 hours and minimum is 2716 hours. In
March the number of sunlight hours is highest and it is lowest in July.

In Hochiminh City and Bienhoa City the highest radiation is found in March and April
(428 - 542 cal/cm2) and the lowest one - in November (324 - 432 caVcm2).

- Atmosphenc temperature

- Maximum atmospheric temperature

In Vungtau the maximum annual atmospheric temperature is 347C. The variation of
the maximum annual atmospheric temperature is rather small (from 31.9°C in January
to 34.70C in May) in a variation of 2.80C. In Hochiminh City (Tansonnhat station) and
Bienhoa the average monthly temperature is highest in April (28.7 - 28.9 0C) and lowest
in December (25.2 - 25.7 0C).

- Minimum atmospheric temperature

The minimum annual atmospheric temperature varies from 18.8°C in January to 22.3°C
in April.

- Average atmospheric temperature

The average annual temperature is 27.10C.

The variation of the monthly average air temperature is from 25.20C in January to
28.80C in May, in a variation of 3.60C.

Generally, the range of variation of the average, maximum and minimum atmospheric
temperature is not wide. The difference between hot and cool seasons is small and is
characterized the mild climate in the study area.

- Atmostphenc humidity

- Absolute atmosphenc humidity
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The annually absolute atmospheric humidity is 28.1 mb. The absolute air humidity is
lowest at 24.2 mb in December and highest at 30.7 mb in May.

- Relative atmospheric humidity

In the region, the average annual atmospheric humidity is 79%. It is lowest at 71% in
February March (66.6 - 71.1 %) and highest at 87% in September and October.

- Atmosphefic pressure

The annually average atmospheric pressure at the Vungtau station is 1009.2 mb, yearly
maximum is 1019.0 mb and yearly minimum 1001.4 mb. In the rainy season, there are
values of low pressure due to tropical low pressure on the area of the Southern China
Sea.

- Evaporation

The monthly evaporation is rather high in months of the dry season (above 130 mm). It
is lowest in months of the rainy season (under 50 mm).

- Wind regime

- Average wind speed

In the dry season the North and Northeast winds are dominant. Wind speed in this
season vares from 2.5 to 3.2 m/s (in Bienhoa and Tansonnhat).

In the rainy season the main wind directions are Southwest and West In this season
the monthly average wind speed varies from 2.2 to 3.3 m/s. In Vungtau, wind speed is
significantly higher than this is in Tansonnhat.

- Maximum wind speed

In Vungtau, the observed maximum wind speed is 15 to 18 m/s. The wind speed is
maximum in cases effect of storm.

- Rainfall

- Total annual rainfall and seasonal distribution

The distribution of the seasonal average rainfall in Vungtau in the dry season
(November to April) is 160-170. mm and in the rainy season (May to October) 1500 mm.
At Vungtau, in the dry season the total rainfall was only 11.0% the total annual rainfall.

- Monthly rainfall

At Vungtau, the monthly average rainfall varied in a wide range, from 1 mm in January to
287 mm in July. The rainfall of July occupied 21% of the whole average rainfall in year.
The average rainfalls in months in the period May - October were all 2 199 mm, while
those in the dry season were all lower than 20 mm.

At Tansonnhat and Bienhoa rainfall is higher than that at Vungtau.
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- Special phenomena of weather and tropical storm

- Number of windy days

The number of windy days in the whole year is 78 days. In the rainy season, the
monthly numbers of windy days are all bigger than 10, especially in May it is 25 days
and in July it is 18 days.

- Number of misty days

The number of misty days at the Vungtau station is 84 days in a year. The high
numbers of misty days occur in the dry season and at the end of the rainy season (from
October to March).

- Tropical storms

According to data recorded from 1929 to 1990, there were 40 storms appearing in the
South China Sea in the region from Camranh to the Camau cap. There were 6 storms
passing by Vungtau in this space of time. The maximum velocity measured within 60
years is 30 m/s. The wind velocity higher than 20 m/s has been observed 4 times.
Generally, storm rarely appears in Vungtau - Dongnai - Saigon basin area and its
intensity can be evaluated as weak or medium.

3. Air quality

- Dust pollution

- Dust pollution in Hochiminh City

According to the data of the Hochiminh City Monitoring system in the dry season the
dust concentration is 0.4-2.0 mgiM3 (according to the Vietnamese Standard for
residential area permissible dust concentration is 0.3 mg/m3). It reduced to 0.3-1.0
mg/m3 in the rainy season. At some National roads, dust pollution is serious.

- Dust pollution at in Binhduong province

In the dry season the average dust concentration in urban area (Thudaumot town and
Thuanan district) 0.5-0.8 mg/m3 which is higher than the Vietnam standard (TCVN
5937-1995).

In the rainy season dust pollution is significantly reduced: the average dust
concentration at the areas along the National roads in Thudaumot, Tanuyen, Bencat
and Thuanan were 0.52; 0.43;.0.42 and 0.41 mg/M3, respectively.

- Dust pollution at Vungtau city

The average dust (total particulate matter) concentration of the area along the road N51
is from 0.30 mg/m3 to 1.0 mg/m3. In comparison with the Vietnam air quality standards
for residential area (0.3 mg/m3 lh - average), it is concluded that the areas located
nearby the National road in Vungtau cty is evidently polluted by dust. The main
pollution source is low quality roads and construction.

e Pollution due to sulfur dioxide(SO2)

EIA Report, prepared by ENVIRONMENTAL PROTECTION CENTER _ page 94
M"i, 1000p



THIRD HIGHWAY REHABILITATION PROJECT IHRP 3) ASIA PACIFIC ENGINEERING CONSULTANTS (APECO)
In assoctation with: Maunseil Pty.Ltd, AIC Maunsell Vietnam. TEDI

South. CIENCO 625 and Environmental Protection Centre

- In Hochiminh City

According to monitoring system of Hochiminh City from 1994 to 1998, S02
concentration vary from 0.05-0.2 mg/m3 which is always lower than the Vietnam air
quality standard (0.5 mg/im3). S02 poliution may occur only at the places near by
main roads in the peak hours.

- In Binhduong province

From the EPC's monitoring data in March, July and November at 30 monitoring station
in urban area S02 concentrations were only 0.05 - 0.12 mg/m3. This shows that at
present S02 pollution is not a problem in Binhduong province.

- In Vungtau city

Recorded data indicated that the average concentration of S02 at Vungtau city is from
0.09 mg/m

3 to 0.26 mg/m 3.

* Pollution by nitrogen oxide (NOx)

- In Hochiminh City

NO2 concentration at the monitoring stations in Hochiminh City in the dry season
were <0.10 mg/im3. It was<0.07 mg/m3 in the rainy season. This means that so far no
NO2 pollution in a large area of Hochiminh City. It occurs mainly along the main roads
in the peak hours.

- In Binhduong province

NO2 concentrations recorded were 0.02 - 0.04 mg/m3. This means that NO2 pollution in
Binhduong is still very slight.

- In Vungtau city

Recorded data in 12 air quality monitoring stations indicated that the average
concentration of NO, at Vungtau is from 0.020 mg/M3 to 0,068 mg/m3. The regionally
average NO, concentration is 0.039 mg/iM3, which is much lower than the standard.

* Total volatile organic matters, lead pollution and other specific pollution

The average total hydrocarbon (THC) concentration at Vungtau city is 2.0-3.0 mg/m3.

All times of examination indicated that the concentration of volatile THC, lead in
Vungtau all meet the Vietnam air quality standards (TCVN 5937-1995).

Lead pollution in Hochiminh City, Binhduong, Tayninh and Dongnai provinces is still
slight.

Radioactive materials in the air in Hochiminh city are still low. At present, it is not
problem of air pollution caused by radioactives in the NEMR.

* Conclusion on air quality
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At present in the NEMR the major air pollutant is particulate matter, dust caused by
transportation and industrial activities. The air in the zone is not evidently polluted by
SO2, NO, CO, THC and radioactive materials, concentration of these pollutants are
lower than the Vietnam standard for Ambient Air (TCVN 5937-1995).

4. Biological resources in the NEMR

Detail information on biological resource in this region is shown in various papers229,
the main features are summarized below.

* Aquatic biological resource in the freshwater area

In the freshwater area of the NEMR, including the whole territory of Binhduong,
Binhphuoc, Tayninh, Dongnai provinces and Northem districts of Hochiminh City and
Northem districts of Baria - Vungtau province, there are several studies on aquatic
biological resources implemented by Sub-IEBR, ACRI-2 and EPC in the period 1985 -
1998.

- Phytoplanktons

Over 100 phytoplanktons species have been identified in the Dongnai, Saigon, Songbe
rivers. The dominant phytes are Bacillanophyta (62 species), Chlorophyta (44 species),
Cyanophyta (15 species), 5uglenophyta (5 species) and Pyrrophyta (2 species).
However, the phytoplankton composition varies from month to month.

- Zooplanktons

In the Saigon, Dongnai and Thitinh rivers over 50 zooplanktons species have been
identfied. They belong to freshwater species. Zooplankton quantity is low (usually < 300
individuals/mr3.

- Benthic animals

In Dongnai river at the Trian area over 20 benthic animal species have been recorded in
1995-1995. Their composition greatly varies depending on locations and seasons.

- Fish

17 species having economic value in the fresh water area have been identified. The
most economic important are Ophicephalidae (O.micropeltis, O.stricotus), Anabantidae
(Osphoroneumus gorami, Anabas testudineus...), Cypronidae (Pyntices javanicus),
Clamdae (Clarias batrachus) etc.

* Terrestrial ecosystems

Nowadays a large forest area of the NEMR has been exploited for agriculture, rubber
plantation, aquaculture and settlement. A part of the forest area had been destroyed by
the US herbicide spraying operation (1961 - 1973). According to the report of MOSTE
the loss in forest area in the Northeast Mekong region is as follows. (in thousand ha).
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1943 1973 1985 1994
Hochiminh City - 35 39 25
Baria - Vungtau 119 93 27 32
Binhduong+Binhphuoc 610 536 226 100
Dongnai 378 318 247 80
Total 1,107 982 500 237

Nowadays, in the zone only an area of about 238,000 ha of forest (32,300 ha in Baria -
Vungtau and 25,200 ha in Hochiminh City (Cangio district), 100,000 ha in Binhphuoc
province and 80,000 ha in Dongnai province still occur. Most of the forest area is
covered by secondary forests, only a small area (about 50,000 ha) in Xuyenmoc (Bara
- Vungtau province) Bugiamap (Binhphuoc) -and Nam Cattien (Dongnai) are natural
primary forest.

About 700 vegetation species and 200 animal species are found in the study area.

There are three types of natural ecosystems in the study area.

- Evergreen tropical rain forest
- Mangrove forest
- Inland swamp

* Evergreen tropical rain forest (inland forest)

In the hill and high elevation area in Binhlong, Budang districts (Binhphuoc province),
Tanphu district (Dongnai province) and Xuyenmoc district (Baria - Vungtau province) an
area of over 200,000 ha of evergreen tropical rain forest occurs.

The tropical rain forest is rich in biomass and abundant in biodiversity. In the evergreen
forest in Binhchau (Xuyenmoc) the major wood trees which have economic value are
Dipterocarpus (D.alatus, D.diafi); Uphorbiaceae, papilionaceae; Leguminoceae
(legerstroenia thorelil); Dalbergia barienis, Pahudia Cochinchinensis, Pterocapus
pedatus, Shoria vulgaris, Shorea Cochinchinensis, Irvingia ofiveri, Dipterocarpus
tuberculatus, D.intncatus, D.obtusifolius etc. Biomass of this forest is low (< 150 m3/ha).

In mixed deciduous forests in Dongnai an Binhphuoc provinces the most popular
vegetation families are Diterocarpus spp., Hopea odorata, Shorea guiso, Fabaceae
spp., Anlesoptera spp., etc. In some forests the biomass is high, which is normally over
200 m3/ha.

Vegetation diversity in the inland forest is very abundant The Nabonal Research Project
KT.02.15 have identified 648 species in the Trian - Mada forest

a Inland swamp vegetation

Inland swamp forest occupies only a small area on temporarily inundated acid sulphate
soils in Binhchau, Xuyenmoc districts (Baria - Vungtau province).

The major vegetation species in this area is reeds: Termninalia procora, Eleocharis
dulcis, Sacciolepsis myuros, Leptochloa chinensis, Echiochloa crusgalli, Cyperus spp.
In this area in the recent years Eucaliptus, Annona glabra, Melaleuca leucadendra etc.
are planted.
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In the recent years, with the increased urbanization and industrialization the inland
swamps area is reduced. Now, It is may be found only in Xuyenmoc, Chauduc districts
and Condao island.

Mangrove forest

Three decades ago mangrove forest covered all area of Cangio district and a large part
in the western site of the National Road N51. During the war, 2/3 of the mangrove forest
area was destroyed by the American herbicide spraying operations. After the liberation
(from 1975) Hochiminh City has set up a reforestation programme. At present,
mangrove forest area is increased to 25,200 ha in Cangio district. This is largest and
richest mangrove forest in Vietnam. However, a part of the mangrove forest in Tanthanh

. district, Baria town and Vungtau City was damaged, due to increase of shrimp culture
and in Baria - Vungtau province.

- Vegetation in the mangrove area

There are 32 mangrove species growing in the mangrove forest. There are Phoenix
paludosa, Rhizophora apiculata, Avicennia marina, Sonneratia, Bruguiera gymnonihiza,
Acgiceras spp., Cenops spp., etc. withstand high salinity or frequently submerged
conditions, in the areas affected by salinity intrusion at high tides.

The mangrove vegetation, growing in the study area are different from place to place.
Mangrove trees, well growing in Cangio, are Rhizophora apiculata, which has been
planted since 1975. In Baria - Vungtau, forest are in normal growing situation with
retarded and long lifetime trees non-uniformed mixture of Phoenix paludosi forest
and/or Avicennia, Sonneratia, etc. Phoenix paludosi forest spreads over to the Caimep
river mouth and intermixes with Sonneratia forest in the coastal area of the Vungtau
peninsula.

- Wild animals in the Southem Economic Focal Zone

- Wnd animals in the mangrove forest

-Birds

The increase of the mangrove forest area in recent years, in Cangio district has
attracted retuming of water birds. There are a number of species of birds that stay in
flocks and search for foods in tidal areas on the Thivai and Gogia rivers. There are 36
species of were identified in the study area.

-Wild mammals

In the mangrove forests in the study area 11 species of mammals as wild pigs (Sus
crofa), Sciurus rodolphi, wild cat (Felis chaus), rabbits, otters (Lutra lutra), monkeys etc.
were identified in the recent years. They mostly concentrate in hilly areas in the
mangrove forest and shelter under canopy of branches of Phoenix paludosi and
Acrostichum aureum. Many herd of wild pigs appear and proliferate in the Rhizophora
forest.

- Reptiles and amphibians
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There are 8 species of reptiles and amphibians that are easily found in many places. A
large number of species of Rana T7gnna and other 3 species with high level of
distribution are domestic toads, frogs, marsh frogs.

- Wild animal in the tropical mixed decidous forest

According to study of the National project KT.02.15 in the inland forest area 144 bird
species, 41 mammal species, 31 reptiles, 17 fish species having economic value;
100 insect species have been recorded in 1993-1994 14 wild animal species may be
considered as rare and endangered ones. They are Arctictis binturong, Elephas
maximums, Felis temminski, Maccaca nemestnna, Nycticebus coucang,
N.pugmaues, presbytis francoisi, Pygathns nemaeus, Tragulus javanicus;
Arborophila davidi, lophura nycthemera, polylectron gertnaini (birds); python
reticulatus and P.molurus (reptiles).

Conservative forests (forest reserves)

In the NEMR the following forest areas have been approved by the Govemment to
be protected.

- Nam Cattien forest including Catloc and buffer zone occupying over 10,000
ha in Dongnai-Lamdong provinces. This natural forest is rich in biodiversity,
particularly vegetation and wild animals. Nowaday Nam Cattien has been approved
to be a National Park.

- Bugiamap forest occupying 22,330 ha in Binhphuoc province is rich in
ecosystems and wild animals.

- Binhchau-Xuyenmoc forest occupying over 15,000 ha is rich in wild animals
and good area for ecotourism.

Location of these protected forests is shown in Figure 3.1.

Besides the above mentioned specific forests to be reserved for biodiversity
conservation, the following forests should be protected for improvement of the
environmental conditions and economic development.

- Tropical rain forests in the upstream of the Dongnai, Langa basin to protect the
Trian and other reservoirs.

- Mangrove forests in Cangio district of Hochiminh City to protect aquatic resources
to clean up polluted rives and to prevent air pollution.

Therefore it is necessary to recomment that in the NEMR planning these forests
areas should be rehabilitated. All transport industry, urbanization and habour
construction project should be located outsite the planned conservative and
protected forest areas.

All road sections belong to HRP3 are not located in the protected areas (Figure 3.2).
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Appendix 4.1

COMPENSATION COST ESTIMATE
Section: Km 2068 + 140 - Km 2107 + 742 (Can Tho Province)

No Item Unit. Quantity Rate Residual Value Amount
No Item iJ~~~~~nit Quantity : ND(10 VND). Ratio (%) (10j VND)

Urnan land - Class I on Hai Thang Ba
Boulevard of Can The C.y 2
Urnan land - Class I along NHI in Cai I I___!_I

2 Rang Town of Chau Thann Distnc= 4,0001 48000
j Urban land - Class I aiong NH1 in I 2 I j.0
Phuna Hieo town _ m ! 2__°°__2.00

|Faming land - ClassI I 3.000i 1.581 j 34.74

5 w IHouse - Class Ili s401 qe-80i 801 4C4.491

j ̂House - Class IV _ 3. 8001 821.101 701 2-I 8 4 1s
7 lPrirnaN school m i 2001 69920801 ol ,11.86i

|8 IBnck yard _ I _ __ 2401 100.001 801 29.20
3 1l0 KVTransmissicn iine- _ _ 1.30 100.00i 701 91.0
10 Rice fiei! rn i 3.0001 0.80i 2.401
I 1 iSubsirv I Housenolc 1 2581 _OC.00000 774.001

iTotal I I 17.411.821

(Says: Sevenreen billion four hundred and twelve million Vietnamese Dong)

and rates are apoliec pursuant to Dec:sion No. 1279/1998 - CD - U5 dated June -, 1998 ,ssued by
The Pecole's Committee of Can Tho Province.
* .:ouse rates are acolied pursuant to Dec.sion No. 129/CD - ua2 - 97 dated Decemder 13. I998 issued
dv the People's Committee of Soc 7rang Province.
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Appendix 4.2

COMPENSATION COST ESTIMATE
Section: Km 2107 + 742 - Km 2196 + 300 (Soc Trang Province)

Rate IResidual Vaiue - AmountNo Item Unit Quantity i(O'VN MI Ratic N (1o VND)

i1 Faming land - Class l m1 | 2.3001 5.501 e 67.5e
2 House - CIass II ) m 1,1521 96e.80 o0 890.081

| 3 House - C'ass IV I m- 3201 821.101 701 183.93
j House-ClassV _ m 2001 401.001 70o 56 . 41

5 Rice field Im 11.800 0.B5 | 7.e7l
5 110 KV 7ransmission iine I m -.3001 100.001 701 231.001
7 iBanana i 7ree i >.5001 12.001 . 18.00
8 ICoconut I Tree 101 '00.001 1.00
9 ISubsiov I Housenold ' 481 3.000.001 1 1j4.001

I ITotai 1.599.471

(Says: One billion five hundred and ninety nine million Vietnamese Dong)

Nore:

L and rares are aclied otursuanr to Dec:s;on No. 73/ OD - JET - 95 cated March 27 . 199 5 issued Dv nhe
,escle's Comm,Uee of Soc Trang 9rovmnce with the adjustec coefficient of K = 5 ro suir the elisring rare.

.ouse rares are acoiied oursuant to Dec:sion No. 1739/Q - dJET- S cared Decemder 1,3. 1998 issued

-zy the eoies Comrnlree of Soc 7rang Province.
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Appendix 4.3

COMPENSATION COST ESTIMATE
Section: Km 2196 + 300 - Km 2231(Bac Lieu Province)

Rate Residual Value I Amount
jNo ~ Item I Unit Quantity 

I IPono _ C Iass 20 03 VND) Ratio (} (106 VND)

1 1 _ _Ponc -_i 2 ' 2501 3.501 7.0oo

2 IHouse - Ciass 11 rnm i 2601 1,200.00! 801 24- 6_C:

| _ |House - C'ass 111 7 ' ! AS0G1 800.Q01 01 336.001

I House - Class IV !501 m j560.001 70i 2C-1. C
5 !House-Cl¢A,sV 20CI 30.cz3 70 46.201

5- Iemeorar-v House rmn ._:01 0I.col ,ol 17.01
7 !Brnck wall 2001 100.001 701 14.00!
8 13Bnck tome I Unit 1 20! 1.500.001 i 30.001

1 C1 KVTransmission Line rn2 5 001 100.00! 705 35. 00!
10 !Suzsice ,ousenoic j 82! 1.500.00! , 123.00!

I Suosice Hiousenoic I ,^- Z.0J0.001 - 2^ .00!
i otal I I 1.412.801

(Says: One billion four hundred and thirreen million Vietnamese Dong)

Note- L ' and rares are azniied pursuan! to &ec:slon No. 54/CD - LUI zare' September 27. 1997 :ssue_ dv i ne
-esop/e's Committee of rac Lieu -rovnce.
'.'ouse rares are aooiied oursuant .o Announcement No. r_/7s - ' 998 cared Augus; O',. 992 issued
oy inrer - derarrmenr of ,-inance - or;ce. Construc-ion and Cacasrral of 3ac Lieu Province.
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Appendix 4.4

COMPENSATION COST ESTIMATE
Section: Km 2231 - Km 2300 + 496 (Ca Mau Province)

Rate Residual Value - AmountNo Itern Unit Quatity (10 VND, Ratio (%) d (0 VND)

j 1 Urban land - Class I ! m i 2.4C00 960.001 37,16.801
2 lHouse - Class 11 8001 1.200.001 30i 768.001
3 House - Class Ill m 601 300.001 701 -36.001
' House - Class IV 8001 560.00 70 3,3.601

,~j -House - C'ass V 5m 001 3_30.00 701 138.601
S t Subslcv icusenoic 1201 3.00C.001 1 360.001

ITotal -. 633.001

(Says: Five billion six hundred and thirry three million Vietnamese Dong)

Note: Land rares are acoliec zursuan, tc bec:sion Nc. 24, QD/ U8 Catsc Cc.coer 25. 199 35ssuec Dv ne
.- eople s Committee of Minn a,-a -rcvince.

ouse rares are acoiied oursuant to Announcement No. 317ES - I 998 dated Aucus. 01, s998 ,ssued

oy inter - oeoarmen; of Finance - pnce. Cons.rruc3on and Cacas.ral of _ac Lieu Province.
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Appendix 4.5

COMPENSATION COST ESTIMATE FOR HRP3

No Section Amount (100 VND)

Km, - i K- K2 , 7 - 7

| 2 IKm 7 742 - Kr-, -GC---

1 !K.r 2'-A 'Coc - 2,' ^3>

4 Kr^22' -Km2 21CC - 4^ C

Total 28.257

(Says: Twenry six billion and fffty seven million Viernamese Dong)
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Appendix 4.6

Guidelime values for combined exposure to sulfur dioxi(le and particulale matter'

Gravimetic assessment
fleflectance

Avetatlitig SiiSttor assessment Total
elijin lioxide bIlack sirrokeh suspended Thoraciclithe paiticutates (TSptc particles (Tp 1 d

(pg/unll) fr9l/rr
3
l) (pg/rmn (pg/m

3
I C

C:

Sholr lenli 24 horns 125 125 1208 70e

tong it fit I veal 50 50

t4 oij l t . mi ri nrir.soois hair Ian riade betwetenr vatits lot paralcnidale irialter iri Ilie lighl aid lelt hand secihons ot this table. sirice both the hiealtir indicators _
Iil i, -- i-i..i. Ii n,il,ti... is di,le Wil/le u hincriraity I SIP/ IP vai,s ale jerrerdly ritedle tr lirirt ttiose of black siitoke. tierer is nb coissiSteoit relationship Iti'.i-,1 iii lnii e ticdlo it 11itti 111 tine iilteit. y-niiq widely uloinl line to mlinle arid place ti pilace. detpendirnjg oii tie riaiure of ire asoutces rn

t/14J .. ir.ilitlJ /ri rinrrts assessed ty ellre, Ian( e Aptlicarirri al iii tire blank sitirike valuties r:ririrriretideii(e ol yIfr areas wnlee r:oal smyoke front doinesic fires is11 n . i... r"t ni incur ofi tIe rain iites 11 rires irul lerestai ny aiijiy witere riesel siriojke is al Inifltrairi c;OrilbrriilrUror

It SI) teaswire oiihChi mI tn,iti vo0i ... e sailtiiei. wiltioriu airy size selectiotnr

I I k) ...; -lerl r auns as ilr a sdiaiple wrilt ISrt If' ctrr actetisrics hinavriin 50% ctut ofl trrirt al I Opjirt estinmate(J raoni TSP values using site- specific ISI ISO trP adSis

e vainlls rt I en rJadreId as iltldrive at ihis stage being basei air a sirgilje sitidly (involvirtg Siilfur dio,ide eiposure also)
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Appendix 4.7

Table 8. Guideline values for individtial suJl)stanrces baseid
on eflects on lerrestrial vergelalion

Subslance Gtildhne. vlirrrlnq

Norrogeren dlroxrle 951;(I/1l1 4 hours III 1 pire jre5err o f0, ;tlS an 0, Ir'vi'7 virr30P(I-1 o" 1 year a! notl IrlrrIIre 1an IlfprI/rr(arr,ilrete: r
arrrmrral avof'arlel r .rl ji(l;,rI/mr' (:Ivnrarri' C

lotal nifroqen depositiorl 3 q1/trn I year Sr'rrsrlve rcrrrsyerrrol' at(, r-1diannir'r i- ;Ii'r' ;7
IIli,' irvei

Snilltir riroxide 3Oiq/rr 1
ol I Year Irisillrr, errl Illritrclr e Pr hn r II,r c!ser-- ro',.rrr. -I (O q /fill 24 hrrrirs cIrrrrmtirr alrrl Irilrlrr rrr! '1 rIrir"

Ozone 200pq/nl3 I hour
65pq/-1 n 274 hours 

r60p(J/rrl avrranled Ovrt
growrlnl Seaspn 1'

Peroxvacefyin irale 3O0O,n/rr.
1

1 hirritr
8()pq/rtr' 8 liours
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Appendix 5.1

INSTITUTE OF TROPICAL TECENOLOGY & ENVIRONMENTAL PROTECTION
ENVIRONMENTAL PROTECIION CENTER

ENLVIRONNMENTAL ECONOMfICS FACULTY - ECONOMnCS UNIVERSITY IN HCMv CITY

SURVEY AND CHECK-UP THE IMPLEMENTATION OF REMNIOVAL AND
REHABILITATION PLAN OF TRANS-ASL LINE PROJECT IN VIETNAIM

SITUATION OF COMPENSATION FOR HOUSEHOLDS IN PROJECT SITE

Province .... District ... Commune ..... Household codes D D D
Name of surveyed person: ............................................................

Q 1. A.e of the head of the household: D 0
Q2. -Main reli-ion of the household:.................................................

Q3. Number of people in the household: 7 Female: 7

Q4: Total main laborer(s) a o Female: 7

Q5. MNain and auxiliaryv job of member(s) at workincg aze in the household-

Workina Job

member Main job Workinaplace Auxfliary job Working Dlace

Working place: a. at presentlv residing comnmune and toWln b. elsewhere
M9lain job is the job earning the major part of income in a vear

Q6. Level of education of members. calculated from schooling age upwards

Leel of education Number of farmilv member( s?
Pnmarv school
Junior secondarv schooi
Seruor secondar. schoci

o ileLzd

LnL\ersirv and h~L.her le',e;
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Q7. 1-ow long has the household resided here? YearD D 7 D7
QS. What are the distances from the house to the following places? (kmn)

a. Primary school O b. IMarket D c. Hospital O

d. Post office D e. Mvain working place C

Q9. The area of the land located in the site of clearance (m2) E W D D

Q 1O. The area of the land to be removed (exclusive of housing area)(m2) ° 7 ° D

Q I1. The housing area to be removed (warehouse, area of production, etc.) (mr2)0 D D D
Q 12. For what do you currentlv use the land to be removed for?
a. Residence b. A icultura1 production c. Another

Q 13. Do you legally own the land and house to be removed?
a. Yes b. N"o

Q 14. According to vouw is the measurement of the area to be removed satisfactorv and
accurate as vour calculation? (do wnite down detailed opinion of the household?
a. Satisfactorv b. Ordinary c. Unsatisfactory

Q I5. Does the household intend to move to the resettlement site?
a. Yes b. No

Q 16. Tne sum that the government proposed to compensate

item Land House Croos Tomb(s) Other
PPU of compensanion
Market PPU
Total comDensation
Note: PPti = price per umut

Q 17. The compensanon you have received so far:

Total proposed compensation: , ,,
.\e-eIved total.
Date ........................
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Q IS. Ln condition you have not received, please let us know why.
a. The compensation rate is not satisfactory
b. The Site Clearance Commission has not informed
c. It has not been the proposed time
d. The household has not found out a new residential place
e. My neighbors have not received, so do I
f. Other reasons (in details)

Q 19. If coisidering the compensation rate unsatisfactory, please let us know why.
a.. PPU of land is low
b. PPU of house is low
c. PPU of crops is low
d. Other reasons ........................................................................

Q20. Your aspiration about the mode of removal and compensation? (in details)
a. Receiving compensation at one
b. Compensation at market price
c. Quick and simple procedures
d. Other

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

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

Q2 1. What do you intend to do with the compensation?
a. Investing in production in the remainina area
b. Repairing the remaining part of the house
c. Buving a house in the resettlement site
d. Buving a house elsewhere
e. Adding in the spending of the faniilv
f. Other................................................................................

Q22. Do vou clearlv know about the policy of removal and compensarion for the projec;
of Trans-Asia line crossina vour land?

0. No 1. Yes

Q2'. Have you faced anv difficulties workinc with the Site Clearance CorTnIMssion'
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................

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

SU-RVEYOR. DATETT".E..
TNSPECTOR. DATE.T ..LE.
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