'Téplc A8 Annual Maximum Water Levels of the Mekong

(unit : el.m)

Year Vientiane ‘Nongkai - Phon Phisai Mahiao _
Level  Date Level Date Level Date Level Date

1965 166,62 8-20 163.68 8-12

1966 170.74-9-04  168.25 9-10

1967 167.21 8-24 - 163.95 8-14

1968 168.20 8-18  164.80 8-1%

1969 169.92 8-20 166.46 8-20

1970 16989 8§-15 16656 8-16

1971 170.55 8-22  167.14 8-22

1972 167.90 8-27 . 164.59 8.27 160.52 8-27 162.77 Est

1973 169,72 8-29  166.14 9-08 162.77 9-08 164.04 908

1974 168.36° 903 ~ 165.02 9-04 161.79 9-03 163.44 9-03

1975 168.80 9-05 165.38 9-05 162.02 9-05  163.88 Est.

1976 168:80 8-17 165.79 8-17 '161.91 8-15 164.06  Est.

1977 167.94 8-02 164.40 8-02 160.48 8-02 162.65 Est

1978 170.12 8-16 166.86 8-16 163.17 8-16 165.21  Est.

1979 168:19 9-16  165.02 9-15 160.95 9-15 163.20 Esi

1980 169.94 9-06 166.57 9-08 162.62 9-09  164.81 Est

1981 168.76 8-08 . 165.68 8-08 161.94 8-08 163.14 8-08

1982 168.78 8-26. 165.49 8-26 161.79 8-26 163.84 Est

1983 168.01 8-08  164.75 8-08 160.83 9-19 163.00 Est.

1984 168.32 7-18 165.11 7-18 160.68 9-08 163.13  Est.

1985 169.54 9-02 166.27 9-02 162.08 9-03 164.40 Est,

1986 167.88 8-12 ~164.73 8-01 160.43 8-12  -162.81 Est.

1987 165.61 9-28 -163.44 9-28 159.61. 8-26 161.73 Est.

Note : Est. indicates that the water level was estimated by interporation. -
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" Results of Discharge Measurement at Hong Xeng

~ Table A.19
Automatic Gauge Site
Station Hong Xeng
Period - June - September 1989
__ Bours Gauge Water Flow Max. Flow Dis- - Average
“No.  Date  Start - End  height level width Deplh area. charge velocity Rentarks
(m) {el.m) {m) (m) (m2) (m3/s) (m/s)
1 1-Jun 15:15 15:30 0.77 164.72 10.75 1.45 10.16 3.75 0.37
2 3.Jun 8:55 9:05% 0.61 164.56 10.30 1.24 8.52 2.04 0.24
3 5.Jun 9:13 9:03 0.79 164,74 9.80 1.50 10.52 3.56 .34
4 8-Jun 8:55 9:15 0.48 164.43 9.80 1.10 6.94 1.54 0.22
S 12-Jun 10:00 10:15 0.42 164.37 9.70 1.05 6.38 1.38 0.22
6 15-Jun 9:32 9:49 - - 11.15 1.43 10.94 5.22  ~0.48 W.L. unstable
7 19-Jun 8:55 9:07 0.39 164.34 ©.50 1.05 5.82 1.24 0.21
8 22-Jun 9:20 9:306  0.24 164.19 8.65 0,89 4.43 0.61 -0.14
9 26-Jun 9:17 9:30 0.04 163.99 6.50 062 2.48 0.12  ©8.05
10 29-Jun 9:25 9:40 1.08 165.03 12.80 1.80 14.55 7.72 0.53 o
11 3-Jul 9:45 10:02 - - "8.50 0.79 3.98° (.56 ~ 0.14 W.L. unsiable
12 6-jul 9:08 9:19 - - 10.00 1.25 7.84 3.8 0.51 W.L. unstable
13 10-Jul 8:55 9:08 0.70 164.65 10.50 1.32 9.15 3.37 0.37 . o
14 13-Jul’ 9:00 9:15 - - 9.40 1.13 5.62 - 0.22 0.04 W.L. unstable
15 17-Fui 9:10 9:20 0.04 163.99 8.10 0.77 3.81 0.12 0.03
16 7-Aug 9:2010:03 1.01 164.96 13.00 2.50 16.90° 6.81 - 0.40
17 10-Aug 8:45 9:05 1.20 165.15 13.20 ~ 2.59 17.08 7.78 0.46
18 14-Aug 9:10 9:37 1.34 165.29 13.50 2.70 19.20 9.11 0.46
19 17-Aug  8:45 $:57  1.20 165.15 13.00 2.70 18.55 7.51  0.40
20 28-Aug 9:05 9:20 1.27 165.22 13.30 2.71 20.06 8.32 0.41
21'31-Aug 9:18 "9:30 1.23 165.18 13.00 2.60 18.57 8.54 0.46
22 4-Sep 8:47 9:08 1.00 164.95 11.30 2.50 13.69 4.86 .31
23  7-Sep 8:47 9:10 1.40 165.35 13.80 2.73 21.13 "10.84 0.51
24 9-Sep 8:57 9:25 1.57 165.52 14.80 2.95 23.39 12.50 0.53
25 11-8ep 9:20 9:40 [.55 165.50 14.80 2.9 24.54 12.83 0.52
26 12-8ep "9:3010:10 1.73 165.68 14.90 3.20 27.79 16.98% 0.61
27 14-Sep 9:40 10:05 1.64 165.59 14.90 3.00 26.19 13.32 .50
28 21-Sep 9:20 9:4¢ 1.24 -165.19 14.00 2,69 19.36 7.28 0.38
29 18-Sep 9:20 9:32 1.26 165.21 14.00 2.68 19.82 8.56 0.43
30 25-Sep 9:4010:07 1.68 165.63 14.90 3.20 26.73 14.53 0.54
31 29-Sep 8§:40 9:00 1.55 165.50 14.90 2.91 23.63 '11.30 = 0.48
Maximum 1.73.165.68 14.90 3.20 27.79  16.98 0.61
Average 1.02 164,97 11.83 2,00 14.53  6.33 0.36
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Table A.20 Results ‘of Discharge Measurement at Hong Ke
Automatic Gauge Sitc
Station : Hong Ke
Period ! June - Septerber 1989
. Hours . ‘Gauge Water Flow Max. Flow  Dis- Average
No. - Dite  Start  Bnd height  level widih Depth ‘area charge velocity Remarks
(m) (elm) (m) (m) (m2) (m3/s) (m/s)
1 3-Tun ‘9:31' 9:44  0.29 165.01 475 0.50 1.61 0.32 0.20 .
2 5-Tun-10:25-10:32  0.55'165.27 5.20 0.65 2.27 0.2} 0.09 Backwater effect
'3 8-Jun’ 9:20 9:30 0.52 165.24 5.10 0.72 2.39 0.14 (.06 Backwater cffect
4 12-Jun’10:25 10:32° 0.50°165.22° 5.10 0.76 2.65 0.19  0.07 Backwater effect
5 15-Jun 10:03.10:17 0.47 165,19 5.000 0.70 2.73  0.95 0.35
6 '19-Jun  9:17 .9:30 0.501165.22 5.15 0.72 2.40 0.11  0.05 Backwater offect
7 22-Jun 9:50 10:10 0.56 165.28 5.10 0.77 2.33  0.09  0.04 Backwater effect
8 26-Fun 10:0010:20 0.58 165.306 5.20 0.80 2.61 - 0.12 0.05 Backwater cffect
9 '29-Jun 10:00 10115 0.27 164,99 4.70 0.50 1.62 0.20 0.12
10 3-Jul 10:30 11:00 0.52 165.24 5.35 0.83 2.81 0.14  0.05 Backwater effect
11 6-Jul 9:30 9:40 0.62 165.34 5.40 0.85 2.72 0.15  0.06 Backwater effect
12 10-Jul 9:40 10:00 0.55 165.27 5.20 0.79 2.94 0.47 0.106
13 13-Jul 9:20 9:30 0.41 165.13 5.05 0.65 2.25 0.21  0.09
14 017<Jul 0 9:30 9:50 0.40°165.12 5.10 0.67 2.43 0.18  0.07
15 24-Jul 10:3010:40  0:60 165.32 5.30 0.84 2.86 0.12 0.04 Backwater effect
16 27-Jul " 9:10 - 9:30 0.25.164.97 4.60. 0.46 -1.40 0.09 0.06
17 31-Jul 10:00 - 0.54 165.26 5.20 0.78 - - - No Row
18 3-Aug 10:43 10:48 0.60 165.32 5.40  0.82 3.04 ©.17 0.06 Backwater effect
19 7-Aug 10:2511:35 0.63'165.35 5.30 1.20 4.05 1.06 0.25
20 10-Aug '9:17 9:28 0.83 165.55 5.80 1.44 5.45 1.77 0.32
S 21 t4-Aug  9:43 10700 0.70 165.42 5.40 1.38 4.36 '1.42  0.33
22 18-Aug. 9:10 9:18  0.46 165.18 5.10 1.05 3.10 0.17 0.05 Backwater effect
23:28-Aug 9:35 9:48 0.68 165.40 5.40 1.25 4.54 1.06 0.23 _
24 31-Aug 9:45 9:55 0.56 165.28 5.20 1.04 3.77 0.28. 0.07 Backwater eoffcct
25 4-Sep 9:25 9:37 0.50 165.22- 5.10. 1.08 3.38 0.21 0.06 Backwater effect
26° 7-Sep 9:25 9:37 0.51 165.23 5.10 0.94 3.31  0.20 0.06 Backwater effect
217 9-Sep 9:40 9:47 (.60 165.32 5.20 1.15 3.88 0.73 0.1%
28 11-Sep 10:07 10:15 0.56 165.28 5.20 1.08 3.59 0.17 0.05 Backwater effect
29 12-Sep 10:2510:35 1.07 165.79 6.50 1.43 7.07 3.90  0.55
30 14—Sép 10:2210:30 .83 .165.55 6.20 1.4¢ 5.09 1.44 0.28
“ 31 21:Sep -9:47 9:57 0.61 165.33 5.80 1.18 3.89 0.26 0.07 Backwater effect
32 25-Sep 10:25 10:35  1.04 165.76 6.50 1.42 7.00 2.7% 0.40
33 29-Sep 11:00 9:20 (.79 165.51 6.00 1.33 4.91 0.40 0.08  Backwater effect
Maximum 1.07 165.8 6.50 144 7.07 3.90 0.55
Average 0.58 165.30 5.32 0.94 3.39 0.61 0.14
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Table A.21 Discharges Converted from. the Water Levels at
© Automatic Gauges

June July August Seplember . October

Daily _ Discharge Daily Discharge Daily __ Discharge _ Daily Discharge Daily _ Discharge
rain- Hong ‘Hong rain- Hong Hong rain- Hong Hong fain- Hong Hong rain- Hong Hong
Day fall Ke Xeng fal Ke Xong' fl Ke Xeng fal Ko Xeng fall  Ke Xeng
{mm){(m3fs)¥mifs) (mm) (m3{s)m3fs} (mm) {m3/s)(m3/s) (mm) (m3/s){m3/s}" (mm){(m3/sm3/s)
1 24.0 0.58 2.25 0.0 0.76 050 - 0.0 0:.70 ~ 0.47 0.0 - 631 1.0 1.22:7.95.
2 0.5 0.77 2.54 13.5 .77 0.50 0.0 0.52 0.47 27.0 6.10 2.0 1.13 1.47
3 5.0 0.71  1.44 8.0 D.95 2.36 4835 1.06 1.78 0.0 - 6.13 . 0.0 1.04 6.48
4 0.0 0.47 0.87 - 0.0 1.03 2.87 -73.0 0.83 4.49 0.0 .- 4,23 0.5 0.96 5.99
3 5.5 0.46 2.55 0.0 0.98 1.30 22.0 2.86 8.53 0.0 3.56 2.5 0.87 6.08
6 0.5 0.25 1.63 340 1.14 2,12 0.0 2.23 7.60 28.5 3.00 39.0 1.82 7.85
7 0.5 0.28 1.64 D0 1.32 314 0.0 092 698 95 - - 7.93 0.0 1.19 ' 7.39
g 0.5 0.63 1.63 205 1.15 3.15 34.0 0.48 6.17 34.5 0.77 10.10 0.0 0.95 7.20
g 0.0 0.70 0.89 0.0 1.00 3.12 31.0 1.11 6.58 2.0 0.88 11.49 0.0 0.84 7:.53
10 1.0 0.71 0.50° 0.6 077 3.52 1.5 1.63  7.77 0.0 D.79°11:53 ° 0.0°0.74 T.09
11 3.0 0.05 1.05 11.0 0.72 2.34 510 2.66 996 0.0 075 11.03 2.0 .68 7.6%
12 £.0 005 1.34 3.0 0.68 3.27 0.5 1.82 9:47  84.0 2.4_5 12.64 - 0.0 0.62:6.,24
13 23.0 0.45 1.18 1.0 0.72 2.05 30.0 1.06 10.38 9.5 248 12.59 3.0 0.55 6.06
14 18.0 0.30 1.21 0.0 0,84 1.37 7.5 1.19 10.03 0.0 1.75 12.44 0.0 0.55 6.63
15 10.0 033 217 0.0 0.45% 1.39 0.5 0.85 9.10 - 1.0 '1.34 11.33 2.5 0.56 8.07
16 0.0 0.60 1.96 - 0.39 0.50 0.0 0.64 8.54 0.0 1.18 10.32 4.0 0.47 8.58
17 0.0 0.56 1.715 0.27 0.50 0.0 0.50 7.98 0.0 1.06 B8.94 0.0 0.40 8,16
18 0.0 0.62 1.43 ¢.34 0.60 0.0 042 6854 -3.0 0.97 71.71  0.0° 0.38 8.21
19 0.0 .42 1.21 0.59 1.02 1t.5 037 35.56 45 1.01 7.19 0.0 0.33 7.99
20 0.0 051 0.79 0.58 1.10 0.0 034 4.14 3.0 1.02  7.94 0.0 0.28 1.73
21 0:0 0.64 0.71 . 0.630.50 - 4.5 0.32 2:94 - 5.5 0.94 7.52. 0.0 0.24 7.25
22 0.0 0.71 0.55 0.0 0.69 0.50 1.5 0.32 441 s.0 1.03 7.32 0.0 0.21 5.49
23 3.0 0.66 0.53 32.0 0.64 0.50 20.5 0.30 3.35 32,5 1.08 - 7.28 0.0 017 3.7
24 0.5 0.69 0.50 5.5 0.94 0.50 20.5 0.4 4.34 52,0 219 9.41 0.0 0.14 5.57
25 0.0 0.73 0.58 0.5 0.73 0.47 4.0 0.5 6.17 15.5 2.76 12.46 0.0 0.11 3.88
26 7.5 0.88%8 0.50 0.0 0.22 0.47 58.0 - 6.33 0.0 2.20 12.15 Q.0 0.09 1.57
27 29.0 0.92 0.5¢ 10.5 0.10 0.47 4.5 - 8.02 0.0 1.75 11.56 0.0 0.07 3.80
28 2.5 1.18 0.50 0.0 0.16 0.47 1.0 - 7.75 0.0 1.58 10.94 0.0° 0.07 2.55
29 . 0.0 0.49 1.73 0.0 0.49 0.56 0.0 7.63 0.0 1.47 10.04- ' 0.0-0.06 3.13
30 0.0 0.836 0.69 0.5 0.61 1.43 3.0 7.38 0.0 1.35 9.03 0.0 Q.06 1.12
31l 1.0 0.74 1.02 1.0 7.04 0.¢ 0.06 1.85

Total 143.0 - . 1450 - - 4355 - - 3260 - - 56.5 - -
Ave. - 0.5 1.23 - D68 1.41 - 096 6.37. - 1.43 9.01 - 0.56  6.21
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Table A.23  Catchment Arca of Main Canals at Control Points

(Unit : square km) _

Point Carchment arca : : Present : . Year 2020
No. No. Sub-area (Namé) Hilly PaddyUrban Hilly PaddyUrban Total
(0 1 N + Outside Study arca 24.1025.20 2.90 24:1022.70 5.40  52.20
- 2 Outside Study area 4.45 2.20 0.00 4.45 2.20 0.00  6.65
. 3 M 0.00 5.43 2.36 0.00 5.43 2.36 .7.79
(2) 1+42+3 (Hong Xeng at Dongdeng) 28.5532.83 5.26 28.5530.33-7.76  66.04
(3 3 L 0.00 0.25 1.89 0.00 0.25 1.89 2,14
(4) 1+243+4 (H. Xeng at confluence) 28.5533.08 7.15 28.5530.58 '9.65 68.78
- 5 I+ +Paitof K 2.40 3.70 4,20 2.40 1.70 6.20 10.30
(5)1+2+3+4+8(H. Xeng at Gauge) 30.9536.78 11.35 30.9532.2815.85  79.08
- 6 H+G : 0.00 0.00 1.88 *0.00 0.00 1.88 1.88
- 7 C 0.00 0.00 1.96 0.00 0.00 1.96 1.96
(7) - 6+7  (H. Ke at Nong Chang Outlety - 0.00 0.00 3,84 0.00 0.00 3.84 . 3.84
- 8 DHEE 0.00 1.11 4.03 0.00 0.34 4.80 5.14
(8) 6+7+8 (Hong Ke at Gauge) 0.00 1.1t 7.87 0.00 0.34 8.64 8.98
(9)° 9 Partof A - 2.68 2.35 0.58 0.00 326 2.35 5.61
(10) 10 B+PartofA _ 0.00 2.65 3.75 0.00 2.26¢ 4.14 6.40
- 11 Outside Study area 12.5032.30 0.00 12.5032.30 06.00  44.90

(11) 647+8+9+ (That Luang Drainage canal 15.18 38.41 12.20 12.5038.1615.13  65.89

10+11 a1t Houa Xhoua) . :
- 12 Outside’ Siudy area 4.80 5.20 0.60 4.80 5.20° 0.60 10.60

(12) 6+7+8+9+ (Hong Xeng at Nong Nieng) 50.9380.3924.15 48.2575.6431.58 155.57
10+11+12 ' ‘ Co

Note : For the demarcation of catchment areas, refer to Fig. Al.20,
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Table A.24  Recorded High~intensity Rainfall in 1989

Max Hourly Rain [1]

Obscrvcd

Rank : Date Hours. Observed Effective (2] Inundation
{mm) {mm)
1.  Sep. 12 4.5 - 62.0 39.5 - Exiensive inundation
2. Auwg. 4 21-22 36.0 19.6 Extensive inundation
. . : {reported)

3. Oct. 6 1-2 35.0 14.0 Local inundation

‘4, Sep.24 23.24 34.5 13.8 Local inundation

5. Aug.11 1-2 30.5 12.2 Unknown (3]

‘5. July 23 16 - 17 30.5 12.2 Unknown [3]

7. Aug. 9 °19-20 295 11.8 Unknown [3]

8. Aug. 4 20-21 28.5 11.4 Scc August 4, 21 - 22,
9. Aug. 8 18-19 23.5 9.4 Unknown |

9. Sep. 2 5-6 23.5 9.4 . Small-scale inundation
11.  Aug. 3 g§-9 21.5 8.6 Unknown

12. Aug.13  17-18 20.5 8.2 Unknown
Notes. {1]- The hourly rainfalls are taken on the: fixed intervals between

0 - 60 minutes ‘of the hour.
(2} Estimated for urban area (Rgy = 50, F] = 0.4)
_[3] Because the Study team was outside of Vientiane at the time of

occurrence.
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Table A.25 Observed Discharges of -Main Canal

On  24/5-25/5/1989

On . 31/5-2/6/1989

AT:28

Dis- . “Specific Dis- ~ Specific
River/ Catchment ‘charge discharge charge discharge
No. Canal area (m3/sec {m3/sec
(km2) (m3/sec) [/100km2) (m3/sec) /100km2)
2 Drain. canal from Subarea A 10.26 0.025 0.2 0.067 - 0.7
3 Hong Ke at That Luang 8.31 0.053 0.6 0.447 5.4
4  Khoua Khao 1.35 0.009 0.7 0.07¢6 5.6
S Hong Ke at middle reach 4.59 0.046 1.0 0.330 7.2
7 Khoua Khao 0.07 0.000 0.4 0.001 1.7
- 9 - Hong Thong . 0.38 0:017 4.5 -0.017 . 4.5
11 Mahiao at Nong Nieng 155.57 0.295 0.2 2.534 1.6
12 Hong Xeng at Gauge 79.08 0.042 0.1 1.892 2.4
13 Nam ‘Pasak-R 210 0.017 0.8 0.031 1.5
14 H. Thong at N. Pasak-R 0.11 0.008 1.1 0.019 - 16.5
15 N. Pasak-R at H. Thong 0.54  0.057 10.6 0.074 13.7
16 Drain. to N. Douang 0.19 0.615 7.5 0.018 9.3
17 Drain from N. Douang 0.96  0.021 2.1 0.170 17.7 .
19 N Pasak-L al Dongdeng 66.64  0.079 0.1 1.452 2.2
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14iNam Pasak {Conflusnce with Haonbg Xsng) 233 27|Dong Pal Ma (Confluence with Hong Ké) 5.8
15|Hong Xeng {Chalnaga 3,244 m) -134.5 -28[H. Ke {Chalnage 800 m afller contuence) 61.2
16[Hong Xeng {Confivence with H. Kal Keo) 138.7 29|Hang Ke {Outiet to That Luang) 70.5
1 7lnlet to Nong Bon 17.8 30|Thadeur Road {Souana Mone Area) 14,5
18|Outlat from Nong Bon 16.8 31{Thadeua Road (Souane Mona Area) 7.2
1 8{Hong Kai Keo (Confiusrce with H. Xeng) 23,5 az2{in'et 1o Drainage Canal 19.2
20|Hong Xeng {Chainage 1,600 m) 154.8 33{krigation Drefnage (Chalnegs 2.700m) 28.%
21|Hong Xeng at slulce gate 159.1 34[Culiel to That Luang Marsh 8.2
22{Hong Thong (Inlet to Nong Chanh) - 20.8 35[lrrigation Drainage(Chainags 1,370m) 21.2
" 23lKhoua Khao at Upstream 8.2 36jirrigation Dratnage{Chainags 2,730m} 31.5
24jKhoua Khaa {Inlet to Nong Chanh} 17.56 37|0uitet.to That Luang Marsh 36.3
Fig. A.33 Design Discharges for Basic Plan
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Fig, A.34 Cross Drainage Comparison of Flood Discharges
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B.1

Envhonmental Development Concept by Rivers

The zoning and the development concept of each stretch of a river are

comemplalcd in the llght of the necessary actions and dcvclopment principles.

Anncx B.1 th:ough B.8 arc bricf description of the present condition and issues

for dcvelopmcnt for each main canal The following are the summary of the

~points” discussed in the Annex:

()

(2)

(3)

‘Hong Ke

The Hong Ke starts at Nong Chanh Marsh and drains to That Luang
Marsh. The existing river channel is 10 - 16 m wide with overgrown

water grass on the banks. The river basin arec occupied by quiet

“residential zones along ‘the - left side of its river course, and by paddy

fields on the right. Gwcn the high potential as residential use in the

basm arca the river channel of the Hong Ke should be 1mproved with

necessary  bank protection.

‘Khoua Khao

The Khoua Khao collects water from the southeastern part of the areas
within the dyke road around -the central city of Vientiane, and drains to.
Nong Chanh Marsh, The river channel is 20 - 30 m wide for most of the

stretch, “with ‘overgrown ‘water grass, The existing  dyke road runs along

the Khoua Khao, with casy access to the water space. In the devclopment

of thc Khoua Khao,' the importance of water space in the wurban

environment ‘should ' be given spec:al consideration,

Hong Thong

The Khoua Khao collects water. from the northwestern part of the areas

. within' the dyke road around the cenfral’ city of Vientiane, and drains to
'Nong Chanh Marsh. The river channel is 10-16 m wide for most of the

streich:  Water quality is bad due chiefly to the small volume of the flow.

“There ‘ate “important facilities such as markets, a sport ground,

governmcnt offices, schools and foreign embassws This river should be

'xmproved as urban scenery area with an amenity water front.



(4)

(5)

(6)

(7)

Nam Pasak (Right Branch)

The Nam Pasak (Right Branch) drains the western part of the central
city area to the Hong Xeng. Since the river course used to be reverse (i.c.
from ‘the Hong Xeng to _thc:_Mckong), the course 'o.f"lhe' river is
meandering with ox-bows near the Mekong river. Houses are t;i:ilt close
to (or in somec places within) the river arca, and the water .qualily‘ is bad.
With realignment of the existing ‘river course, thc. Nam Pasak ‘area would.
have additional areas usable for residential use. This river basin ihus

should be considered as an  arca for urban re-development.
Nam Pasak (Left Branch)

The Nam Pasak (Left Branch) drains the western part of the Study area 1o
the Hong Xeng. The river basin arca is dominantly natural, and is
planned to remain so in the future. This arca is proposed to be preserved

as a rural green areca, utilizing the existing good natural environment.
Hong Xeng

The Hong Xeng start at the confluence of the two branches of the Nam
Pasak, and drains to the Mahiao river. Water quality is gb’od compared
with the other main channels in the Study area. Along the river course
are paddy ficlds watered 'By the 'Hong Xeng. Local residents often come
for fishing in this river. The proposed chelopmém_ con'ce:pi for: the

Hong Xeng is to preserve the river for agricultural and fishi'n_g uses.
Wat Tai, Sounc Mone and Nong Hay

These arc. predominantly rural areas with irrigated and rain-fed paddy
fields. A large part of these agricultural land is planned to remain in the
future, the development concept for these areas are set as;i'ural :grecn

area.



(8)

(%)

Nong Chanh Marsh _
Nong Chanh Marsh has an surface arca of about 13 ha, with an average

of 1 m depth.  In. some part of the marsh, the cultivation of water

_vcgetabl\.s is donc by local rcs:dcnts A rehabilitation . program is being
-:mplcmcnted by Ihe Government in relation to the Bus Terminal Project.

Wlt_h an .casy_ acccss from  the marsh ‘are ‘the Morning Market,

government buildings, temples and public' schools.  The water space

sccured. in the marsh will have unique value in the central area for

amenity and recreational = uses. A multi-purpose use, including the

“tegulation of ‘flood flows, is thus recommended.

”Nong ' Dbu’ang

Nong Douang marsh is located west of the _central - city area. The water

' --'surface Is ‘about 82 ha 4t its maximum, with an average of 1 meter depth.

(10)

-The Nong Douang Marsh collects urban sewcrage and rain water from
‘reialwcly smal] areas “around the marsh, The areas around the marsh is

‘undergoing urbanization in' recent years.  The ‘marsh is proposed * for

improvement as a multi-purposc retardation ' storage.

Nong Bon

“The No'ng Bon is IoCated'cast of the central city area,  The natural - water

surface is about 5 ha and. the depth of the water is about I m. The water
quality is relatlvcly good ‘and local residents use Nong Bon for
sw1mm1ng and flshmg ‘With an ~easy access for local resxdcms ~ard

generally mbamzcd vicinity, creation of amenity water-front area at

~Nong Bon is proposed as its development concept.



Karte (or chart) of Wnterfront environmental survey No. 1

Name of River (Hong Ke o )
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The river is grown in
“the natural environment
~and_ 1ts watecfront-is
gvergrown with water
- grass. and weed,

Present asgpect

Waterfront Area

River basin area-

Problems, etc.

+The riverhead is consisting of rain
water and city drainage water in
the river valley area.

-Although the water quallty is de-
teriorated with the flow of city
drainage water, i{ts deterioyation -

" 1s diluted to some extent by the
volume of river water.

-The river is gemerally 10 to 16
meter wide without bank and its
waterfront ares is overgrown with
water grass and weed,

*The river water {s used for fishing
besides i{rrigation for agriculeural
water.

+Housing area and agricultural Tand.

-The housing area 1s qulet and better

envircnment.

There 1s no public facility te be

seen in lts vicinity.

.It is desired that the water quality
18 preserved and improved. )

-The Improvement of tlver chansel

including preparation of bank pro-.
rection should be expedited inasmuch

as it is forecast that the-housing

program will be developed in the
upstream area.




Karte (or Chart) of Waterffaﬁ;.ﬂnvirohmental Sufvey'né.z

Name of River (Khoua Khao . 5

The wiaterfront 1s stafing
sti{ill and stickly covered
with water grass.

Present Aspect

Waterfront Area

‘River Valley Area

Problems, etc.

“The riverhead 1s consisting of rain
water and city drainage water.’
:The water quality 1s deteriorated
with the flow of city drainage wateJ
“In gederal the river.is.20 to 30m’
wide without bank and it ls overgrow]

with weed. -

*No spécial waterfront use plan is
to be seen, but fishing is performed
around its confluence into the River

Mekong.

“It is conspicuous that the houses are
‘built at random ox sprawling -around
the Nong Chanh marsh area. .While
there are better housing areas
jocated in the left hand bank of the
middle and down skreams where are

L overgrown with greems and agricul-
tural land is extended as its hinter-
land. On the other hand there is
‘the old highway eonstructed on the
right bank and ir has beautiful road
side trees. )

“The houses are one’ to two gtory and
they are builc apart at a reasonable
distance and gpace each other.

“There is no high-class facility o bej
seen in its vicindty.

-It"is easy to access to the waterfron
and. the development potenciality is
higher in the avea.

+As the river front area 1s not yet
improved, its environment is worse due
to weed, accumutated sludge, deteriora-
tion of water, etc.

*Outworn wooden bridges are consplcu-
ously to be seen.

-There are some inferior places for
dralnage over the right hand bank area

B-5




Karte (or chart) of uaterfront environmental survey No. 3

Name of Rivér (Hong Thong ’ "
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The waterfront Is over-
"~ grown with vakter grass
and there are housing
quarters in some of the.
river hank areas.

Pregent aspect

Haterfront Area

River valley area

froblems, etc.

+The riverhead is consisting of rain
water and city drainage water.

“The water quality is deteriorated
with the flow of city drainage
water and also due to lack.of water
volume . :

*In general the river is 10 tb 16
meter wide without bank and its
waterfront is overgrown with weed.

.There 13 cultivated area of ac-
‘quatic vegetables to be seen in
some waterfront area.

*The river 1is encompassing the out-
gkirt of the center of the city and a
trunk road 1s runuing in parallel
with the right bank of the river;

its left hand bank 1s housing area.

-There are markets, sﬁcrta~fecreation
facilities, etc. in its vicinity.

.1t is easler to access to the water-
front area.

.The development potenciality is high-
er in the left hand bank area.

~The waterfront area is deteriorated
with weed, accwmulated sludge, lack
“of water Volume, etc. '

.The water quality is being deterlorated.

.There are. sone inferior .places for

1 drainsge beyond the road oI Lhe. right

hand bank.




Karte (or Chart) of Waterfront Favironmental Survey No.4

(Name of River (Mam Pasak }
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(0ld dowvm stream area)

*The howses are built
closely with their

backward sides confront-
ing te the river in the
old down stream area.

+The children are playing
. busily in the waterfront
of the up-stream area,.

Presert Aspect

Waterfront’ Area

River ¥alley Area

Problems, etc.

“The waterhead is consistling of rain
wiater and city drainage water. The |
‘sgricultural. use water is taken fron
the River Mekong in the dry season,

‘The water quality of the river is
deterlorated with the much flow of
the city drailnage water imasmuch

as it i3 passing through the center
.of the city.

*In general, the river is 15 to 30m
wide without bank; the houses are
standing very clesely to the river
bank; the stream is winding fts way
leaving residue ponds in scme places

ﬂThe'éultiyaﬁjon:of acquatic végeéabl,

1s performed in the some parts of
the residue, ponde.

+The waferfront area is forming a
‘tomparatively dense regldential area.

‘The houses are one to two Story

*There are many temples in its
vicinity.

-ThHere are many inferior places for

It {s easier to access to the water-

wooden~makes standing with their
backward to the river.

drainage.

Exont ‘area.

«The waterfront

a deteriorated
to the flow of

-Ags some of the

area is presenting
water enviroonment due
the clty drainage water

houses are built

stretching to the waterfront area
they will become the cbstructing
factor when the river improvement
works are performed.




Karte {or Chart) of Waterfront Environmanrni Survey No.5

‘Name of River (Hong Xeng ' )

Fhooxh&/u:ug) ‘“i-" g

-

*The fiver ‘is yenning
down “through the wood of
miscellaneous trees.

Present Aspect

Waterfront Area

River Valley Area

Problems, etc.

*The waterhead is mainly consisting
of the surface flovw of water from
the upstream of Nam Pasak and rain
water in the river valley areas.

-The water quality {s comparatively
better even though the dralnage
water from Nam Psak is flowing into
the river Iin some places.

+In general the river is 15 to 20m
wide without bank and the waterfront
18 overgrown with weed.

~The cultivation of acquatic vegetabl
and fishing are performed in some of
the waterfront areas.

“There is the pastoral area where

the paddy s wainly grawn.

-Becuring of agricultural use water
-and maintenance of ‘water. quality.

-Securing of the ¢ult{vated area of
acquatic vegetable and preparation
of river channel  improvement. :

-Securing of the hubitar of fish and
fighing areas. ’ : T




Karte {or Chart}) of Waterfront: Environmental Survey No.6

Name of River (Neng Chanh }

—

“The waterfront area
becomes one of the
important open spaces in
the city and the culri-
. vation of ‘acquatic
vegetable is going on
in some places.

Present Aspect

Watérfront Area:

'River'vélley Ares

Problems, etc.

“The waﬁerhéad is consisting of the
running water  from the Rivér Lhoua
¥hao and the River Hong Thong.

The water quality is deterlorvated
4nasmuch as & considerable velume
"of city drainage water is flowing ..
inta the rivers.

"\The space of the marsh 1e aboit |3ha
and its water depth is gbout one
meter as average.

*The watérfront area 1s:overgrown
with water grass and weed, but

the cultivation of acquatie
vegetable 18 actively going on in
‘ some parts of the marsh.,

*The waterfront area is providing a

sizable open space ia the center of
the. city. ' : .

“The waterfront area is composed of
‘thie iiving quarter with the wooden
houses built at random and the
green belt district.

rThere are governmental aed public

buildings, markets, temples, schools,
etc, in its vicinity.

.Home rehabiliration development
plans are being prowoted relevant
to bus terminal markets, etc.

;Iﬁ ig easier to access to the water-
front area where 1s confronting
deep watev.

fThere'are some inferior places for
‘drainape,

«The waterfront area is deterforated
with.the flow of city drainape water.

~There are squatters' houses built
in the river valley area.

“The uwse of the waterfrout area is
not yet developed as the Lmportant
apen space in the eity.

*The housling program is developed.

*The area lacks landscape.




Karte (or Chéft) of Waterfront Envirvonmental Survey No.?

‘Nameé 'of River (Nong Douang ' )

-In the surrounding area
the housing program.is °
developed and so it is
worried ahout that the
water quality is badly
affected wich the flow
‘of city drainage water,

Present Aspect

Waterfront Area

River Valley Area

Problems, etc.

‘The river-head fs consisting of
rain water and city drainage water
in the river valley area,

‘The water quality is comparatively
better than that of Nam Pasak.

“The space of the marsh is about 82ha
and its water depth is about cne
meter as average.

*The waterfront area is overgrown
with vater grass and weed presenting}
the aspect of a typlcal natural
marsh.

*The caltivation of acquatic
vegetable 1s performed in some
places.

*The outskirt of the city 1s the
paddy growing area, .

‘Wattal airport is located iIn its
vicinity.

‘Pregervation of water quality.
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