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5.  WATERWAYS 

5.1  risk assessMent oF waterways

5.1.1  Introduction
This part of the study intends to investigate the waterway and its infrastructure (bridges, river training 
works, dredged channels, bank protections, overflow dikes, etc.), with the exception of all sorts of 
landing places for ships and vessels (ports and terminals, jetties etc.). The objectives of the waterway 
assessment is to identify which stretches of waterways in the whole Mekong system are suitable for 
carriage of dangerous goods.

A stretch can be described as a certain length of river between two river ports of economic importance 
(cargo, passengers, bulk, commercial etc). A river stretch or river section will be found suitable if no 
particular hazard or obstacle is found for the waterborne carriage of dangerous goods between these 
two points. In other words, if one single important obstacle causes a high risk for navigation, the entire 
stretch is sanctioned with this risk level and consequently found unsuitable.

Risks from ports, terminals and vessels have been analysed in previous chapters. The risks from the 
waterway and navigation channel itself (baseline conditions) are specific to the waterway assessment. 
The waterway and its natural navigation channel is a creation from nature and the risks involved in 
using this waterway (the Mekong mainstream) are a direct consequence of its geometry, its physical 
characteristics and its hydraulic dynamics (water flow). Hydraulic dynamics on their turn are a straight 
consequence of the waterway geometry and its physical characteristics.

So far, the Mekong River mainstream channel is mainly untouched. A few improvements or changes 
have been made, especially in the northern stretches, which are rocky and often strewn with rock 
outcrops and natural obstacles to navigation. Clearance of rapids and mid-water obstacles (submerged 
during high-water levels  while visible above the low waterline during low-water conditions) are subject 
to environmental impact assessment depending on the importance of the rock removal and the volume 
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of excavation to be made. In the lower parts of the Mekong, particularly in the Mekong Delta (which 
originates in Kompong Cham), some changes to the river have been made, mainly as a result of dredging. 
The bulk of the actual dredging has little or nothing to do with planned navigation improvement (they 
are almost all sand and gravel exploitations). Dredging, however, indirectly influences the current and 
the (moveable) river bed, thereby changing the river morphology. It is generally believed that these 
influences are not an immediate threat to the safety of navigation.

Navigation distinguishes between long-haul and cross-haul traffic. Long-haul traffic is between two 
major ports, where dangerous goods can be transported. They have to be loaded and/or unloaded in 
ports and/or terminals and are carried by vessels over a river section which is either suitable for such 
navigation or not (acceptable or unacceptable risk).

Cross-haul traffic is "crossing the river" usually by ferries and recently more and more over bridges. 
Ferries constitute at least the same level of risk as any other long-haul transport since whatever they 
carry on deck may be a hazard to the environment in case of accident. 

5.1.2  Principles
For a uniform assessment of the waterway hazards and risks a number of principles had to be considered 
and adopted. The principles can be summarised as followed:

   1. The entire Lower Mekong River has to be divided into stretches or sections which go from 
port to port (or terminal to terminal), as it is accepted that only in ports and terminals 
dangerous goods can be loaded/unloaded. Passenger ports do not qualify;

   2. There is no navigation between the upper stretches of the Lower Mekong Basin (Lao 
PDR, Thailand) and the lower stretches (Cambodia, Viet Nam) which are separated by the 
Khone Falls on the Cambodia-Lao border. Navigation conditions are totally different on the 
two stretches and even rules and regulations differ;

   3. The sections, defined as above, are examined in accordance with the risk level and take 
the ranking of the most dangerous spot within the section;

   4. The risk assessment of the waterway only deals with the river and its assets, whether 
man-made or not;

   5. The total risk encountered at a certain spot is a combination of various ''waterway factors" 
which are making navigation difficult, tricky, dangerous and perilous. These waterway 
factors have to be ranked into a scale of pollution hazard, not incident probability (e.g. 
difference between the likelihood of grounding on a sand bank and hitting an underwater 
obstacle like a hidden rock outcrop or a shipwreck). The real ''total'' danger does not 
stem from every single ''waterway factor" on its own but from a combination of these 
factors. There does not seem to be a standardised formula for a mathematical calculation 
of a certain risk "area'' in a river section. Advice must therefore be sought, almost as a 
prerequisite, from the waterway users for an objective risk assessment of a certain spot in 
the river;

   6. The outcome of the study (risk analysis of the waterway), including the principles and the 
applied procedures, must be approved by all riparian countries;
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   7. Risks vary according to the water levels in the Mekong. A definition of "high-water level", 
during which risks are different from the low-water level conditions, must be prepared and 
accepted by the riparian countries. The study suggests therefore that under “high-water 
level condition” a water level is defined as being three meters above the chart datum in 
every point of the river. The study also suggests that clear marks along the shore of the 
river, where shallows exist, should be erected to inform shipping of the existing water 
level condition towards the chart datum. High-water level conditions usually apply over a 
period of 200 to 250 days a year; and

   8. As the final goal and focus of this study is to implement effective prevention measures to 
avoid pollution, only physical river navigation improvement works qualify for reducing risks 
in waterways, be they improved aids to navigation, channel markings or physical removal 
of obstacles. This study, however, does not relate to "physical removal of obstacles" at this 
stage and does not opt for any physical improvement or change of the existing navigation 
channel. The study therefore only deals with the risk assessment of the existing navigation 
conditions of the channel (baseline situation) and the safety of waterway assets (whether 
man-made or natural).

5.2  Methodology
The aim of the actual waterway risk assessment study is to produce reliable maps, endorsed by the 
riparian countries, indicating the levels of suitability for the transport of dangerous goods in the light of 
eventual environmental disasters occurring from the waterway.

Vessels, ports and terminals have similarly been assessed in their domain and the combination of all 
these risk assessments will come up with (a) guidelines and recommendations for the use of waterways 
(b) the loading and unloading procedures of dangerous goods and (c) safety regulations onboard of 
vessels transporting dangerous goods.

The entire exercise is meant to (i) avoid accidents which have serious impacts on the environment 
and (ii) determine emergency-response measures, which are technically and economically (financially) 
feasible, in case accidents occur.

Every potential danger in the waterway must therefore be objectively assessed on the possibility of 
accidents causing environmental damage and widespread (cross-bordering) pollution. The study will 
result in assigning higher risk factors to vulnerable areas sensitive to water quality pollution including 
water intakes, important wetlands, agriculture, aquaculture and protected areas. 

To allow effective analysis of the risks associated with the waterways, the following categories of 
hazards were adopted: 

   (a)  waterway geometrics

     • sharp curves without over widths;

     • rocky bottoms and river banks;

     • submerged obstacles like hidden rock outcrops, shipwrecks, big boulders etc;

     • narrow channels not allowing the crossing of two vessels or overtaking; and

     • high bottom gradients with hidden thresholds. 
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   (b)  Hydraulics of the Water Flow

     • strong funnel-shaped currents;

     • strong turbulent currents;

     • water upsurges;

     • whirlpools; and

     • side currents from tributaries of side channels. 

    

   (c)  Location of the Hazards

     • upstream from important water intakes;

     • upstream from big cities;

     • upstream from important wetlands;

     •  protected areas or biospheres, for example Tonle Sap Lake and entrance to the lake  
 during the flood season (water flowing towards the lake); and

     • Upstream from special zones with protected species (Irrawaddy dolphins). 

  

   (d)  Navigation, Traffic, Communication and Man-Made Obstacles

     • traffic density and presence of high-speed vessels (ski boats, hovercraft etc.);

     • fishing nets across the river;

     • dredging vessels and pontoons or moored barges in the channel;

     • limited communication between vessel and shore;

     • limited communication between vessels; 

     • existing aids to navigation systems; 

     • busy ferry crossings obstructing long-haul traffic;

     • piers and causeways from ports and/or terminals;

     • night navigation;

     •  limited information on existing water levels and vessel traffic density; and

     • low high-tension lines and other man-made obstacles.   

It is emphasised that the combination of one or more of these hazards is more than simply adding up 
individual hazards or risks.

Hazards under (a) and (b) may be different during low or high-water level conditions. Hazards under (c) 
and (d) are largely not influenced by the water level.

Special attention is attached to the Tonle Sap Lake. During the filling of the lake at the start of the wet 



season, the risk of pollution and environmental damage from spillage due to accidents is much higher 
than after the flood season, as receding waters flow towards the sea. The biodiversity of this area is so 
sensitive that the greatest precaution should be taken and the most stringent regulations should be 
imposed to the carriage of dangerous goods.

Three levels of risk were considered for the waterway assessment:

   • green   = safe enough to transport dangerous goods on board tankers during the considered 
water-level conditions;

   • Yellow = some precautions have to be taken for the transport of dangerous goods on 
board tankers. Some dangerous goods may not be allowed to be transported during the 
“yellow” conditions; and

   • red      = unsuitable for the transport of dangerous goods on board of tankers.

The waterway assessment has been made for two different water-level situations: the low-water season 
and the high-water season. As explained above, the high-water season is considered to start when the 
waters have risen three meters above chart datum in every point of the river. The minimum depth of 
the channel is then: LAD + 3 m (LAD = least available depth in a certain river section).

Figures 109 and 110 show the entire river stretch between the Golden Triangle and the river mouths at 
the South China Sea in the Mekong Delta.
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Figure 109:  Mekong Risk Assessment - Low Water-Level Situation
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Figure 110:  Mekong river - risk analysis waterways
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5.3  current situation in MeMBer countries

5.3.1  Lao PDR and Thailand
This study focuses on river sections grouped into stretches with common hydrographic and topographic 
characteristics. In certain sections where the river forms the border between Lao PDR and Thailand, it 
is difficult to be specific. 

The waterway was assessed from its upper reaches to its lower reaches and the navigation dangers in 
the most critical areas described. Furthermore, the navigation conditions during high water and low 
water were also examined. 

Substantial input was obtained from river pilots during meetings in Luang Prabang and Vientiane. Their 
comments and assessments are outlined below.

5.3.1.1  Section Golden Triangle (Km 2,373) – Chiang Saen (Km 2,364): distance = 9 km 
Although none of the pilots had extensive experience in this short section, there were no dangers of 
note reported that may threaten the safety of navigation in this stretch. No mention of specific increased 
risks during low or high water were reported although there was some discussion of insufficient water 
depth and areas of unstable sandbanks that could pose a hindrance in some instances.

All pilots involved in the consultation process agreed that this particular section should be assessed as 
“green” during both the high and low-water seasons.

Table 44:  waterway assessment- golden triangle to chiang saen

GOLDEN TRIANGLE‐CHIANG SAEN 

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.1.2 Section Chiang Saen (Km 2,364) – Chiang Khong/Huay Xay (Km 2,314): 
   distance = 50 km 
This stretch was considered to be generally safe by the pilots consulted, with the exception of two 
specific rapids. In order to traverse these rapids, vessel skippers would need to take significant and 
unacceptable risks. These stretches were:

   (a) Don Thi (Km 2,335)

    The river at Don Thi does not feature any visible rapids or turbulence. However there 
are a number of hidden rock outcrops in the main (right) channel. Due to these hidden 
rock outcrops, vessels prefer to take the shallower channel to the left (northern) bank 
between the sand bank and the river bank. This channel is extremely shallow but safe for 
smaller craft as there are no submerged obstructions.
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    Unfortunately, this channel is not deep enough to be used by cargo vessels during the 
low water season. For navigation to continue during low-water periods, larger vessels 
must use the main channel, which places them at significant risk of hitting one of the 
submerged rocky outcrops. This channel is therefore unsafe during low-water conditions.

    This risk also extends to mid-water level conditions as many of these rocky outcrops 
remain partially submerged and dangerous for navigation.

   

Figure 111:  Don Thi (Km 2,335)
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Figure 112:  Image Showing Rocky Outcrops Near Ban Nam Keung

   (b) Khon Phi Luang or Pha Lac (Km 2,328.6) 

    Khon Phi Luang is the primary constraint preventing vessels from proceeding further 
downstream from Chiang Saen to Chiang Khong and Huay Xay. Pilots reported that the 
navigation channel at Khon Phi Luang is narrow, with a difficult rock island in the middle 
that creates two separate channels. Strong currents and a sharp bend are also present, 
making this a dangerous area unsuitable for cargo vessels. 

    Authorities were unable to obtain approval to remove the rock island in the middle of 
the river without a comprehensive EIA being submitted for assessment. The pilots and 
captains consulted during the project assessed this stretch as “red” during both the low 
and high-water seasons. 

Figure 113:  Khon Phi Luang (Km 2,328.6)
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The following grid is the summary of the Chiang Saen – Chiang Khong section: 

Table 45:  waterway assessment- chiang saen to chiang khong

CHIANG SAEN – CHIANG KHONG 

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.1.3 Section Chiang Khong/Huay Xay (Km 2,314) to Pak Beng (Km 2,172): 
   distance = 142 km 
Many rapids and dangerous areas are present in this stretch, posing a substantial risk to navigation.

   (a)  Khon Din (Km 2,238)

    Pilots reported that more aids to navigation should be installed in the Khon Din area. 
There are a few sharp bends and hidden rock outcrops which do not allow two vessels to 
pass each other at this spot. The river bed is rocky and shallow, with a high gradient and 
strong currents. There are turbulences, water upsurges and whirlpools.

Figure 114:  Navigation Conditions at Khon Phi Luang (Km 2,328.6)
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   (b)  Keng Pheo (Km 2,220) 

    Dangers at this rapid are mainly caused by poor visibility. To mitigate this risk, a sheltered 
observation post has been established along the waterway on top of the rocks. This is the 
only way to ensure that two vessels do not engage this rapid from opposite directions at 
the same time. 

At this location, the channel is 
narrow and currents are strong. 
There are submerged rocks near 
the right bank just upstream from 
the island, which prevent down-
stream vessels from manoeuvring 
closer to the right bank in order to 
have a better view of approach-
ing vessels coming from behind 
the island. As a result of the lim-
ited manoeuvrability in this area, 
there is a risk of collision if vessels 
are not notified of each other’s 
position in advance.

The limitations on manoeuvrability 
in the narrow channel between 
the island and the right bank are 
further exacerbated by strong 
currents and whirlpools found in 
this area.

Figure 115:  Khon Din (Km 2,238)

Figure 116:  Navigation 
Conditions at Keng Pheo 
(Km 2,220)
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   (c) Keng Lae (Km 2,208) 

     Keng Lae features a number of sharp bends in the narrow channel. These bends are 
caused by several rock outcrops found near both the right and left river bank. 

     As a result of these scattered rock outcrops, this area is not suitable for cargo vessels 
transporting dangerous cargo. The rock outcrops are often partly or fully submerged, 
posing an unacceptable risk to navigation.

Figure 117:  Navigation 
Conditions at Keng Lae 

(Km 2,208)

Keng Pheo with the observation post in blue shelter on the rocks
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The risk assessment due to waterway hydraulics has been assessed as “yellow” during low-water level 
conditions (Khon Din and Keng Pheo) and “red” during high-water level conditions.

5.3.1.4 Section Pak Beng (Km 2,172) to Luang Prabang (Km 2,010): 
   distance = 162 km 

   (a)  Keng Leuk (Km 2,031) 

     Keng Leuk, situated between the Tham Thing cave (river mouth of the Nam Ou) and Luang 
Prabang, was assessed by the pilots to be an extremely dangerous rapid during low-
water conditions. In April 2011, a cargo vessel loaded with cement heading upstream to 
China hit a hidden rock near the left bank and became stranded on the right bank where 
it sank. A number of factors contributed to this incident. The navigation channel here 
varies between the dry season and the wet season. During the dry season, vessels take 
the red-green gate (old French channel markers) which is narrow with a sharp S-bend. 
During the wet season, the gate is skipped and the vessels stay close to the left bank to 
travel upstream. Furthermore, many rock outcrops are close to the navigation channel 
and some of them have recently been marked by buoys to warn vessels of the danger. 
Some days prior to the incident, it was reported that a vessel snagged a buoy close to 
the left bank where many hidden rock outcrops are located. The buoy is reported to have 
been dragged out of its correct position, which may have contributed to the accident 
involving the cement-carrying vessel. The incident was not reported to the MRC. 

     Downstream of Tham Thing cave where this incident occurred is a very busy area. Many 
passenger vessels and small boats bring tourists to this region to visit the restaurants 
at the mouth of the Nam Ou and observe an impressive escarpment. These attractions 
bring thousands of tourists every month. 

 During medium and high-water levels, the old French markers here are submerged. 
Vessels then use the high-water navigation channel which passes close to the left 

bank. At these times the submerged 
obstacles (hidden rock outcrops and 
old French markers) are deep enough 
to no longer hinder navigation.

Figure 118: 
Navigation Channel
at Keng Leuk (Km 2,031)



  waterways  219 

Figure 120:  Navigation Channel at Keng Khen (Km 2,052)

Figure 119:  French Channel Marker Near Kheng Leuk (Km 2,031)

   (b) Keng Khen (Km 2,052) 

     Keng Khen is a dangerous area which was surveyed during the Condition Survey of 
Dangerous Areas for Navigation between Hay Xuay and Luang Prabang (DA20). It 
contains a number of islands and rock outcrops. There are two narrow channels, one 
for upstream vessels (blue on the satellite image), tending more to the right bank, and 
another for downstream vessels (red) which tends towards the left bank. Rock outcrops 
in the downstream channel are the most dangerous in this area as these are all located 
in the middle of the navigation channel.

     A number of scattered rock outcrops upstream of the island contribute to making 
navigation in this area difficult and dangerous. During the wet season (high-water 
conditions), all vessels take the left channel (red) in both directions because of the strong 
currents and the large number of dangerous rock outcrops in the right channel.
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   (c)  Lam Phay Nhay (Km 2,079) 

     This dangerous area, also surveyed under the Condition Survey of Dangerous Areas for 
Navigation between Huay Xay and Luang Prabang (DA18), has a couple of old French 
markers. The channel is narrow and provides poor visibility of approaching vessels. 
Currents here are strong and water upsurges make navigation extremely dangerous. 
Vessels have to make a sharp turn to avoid obstacles below the waterline as the following 
sequence of photos shows. 

Figure 121:  Lam Phay Nhay (Km 2,079)

Figure 122:  Lao PDR Cargo Vessel Approaching Lam Phay Nhay (Km 2,079)
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The waterway risk assessment for the section Pak Beng - Luang Prabang has been determined as “red” 
during both water-level conditions for both waterway geometrics and hydraulics. Although situated 
upstream of the historical city of Luang Prabang, it is not considered a threat with regard to ''location 
of the hazard.'' This assessment is due to the fact that navigation in this section is presently limited 
in size and tonnage. The degree of possible pollution due to spillage of dangerous goods actually 
transported or possibly being transported is minimal due to the absence of any dangerous goods traffic 
and therefore this has been assessed as “green” during both water-level conditions.

Table 46:  Waterway Assessment Pak Beng to Luang Prabang

PAK BENG – LUANG PRABANG 

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

This sequence of photos on the previous page above clearly shows the difficulties that pilots and 
captains have to deal with to avoid submerged rock outcrops and upsurges. The last picture in this 
sequence shows the old French markers in the background (see arrow).

The picture below shows clearly how impressing an upsurge such as those found in the Lam Phay Nhay 
dangerous area can be.

Figure 123:  Waterway Condition Lam Phay Nhay (Km 2,079)
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Pilots report heavy turbulence and strong currents which propel vessels towards the rocky and steep 
river banks. The bends in this section are very sharp and downstream vessels have difficulty in steering 
away from the rocks.

The satellite image highlights the difficulty of this narrow bended channel. The image was taken during 
high waters as the left river bank (rocky platform) is completely flooded and submerged.

5.3.1.5 Section Luang Prabang (Km 2,010) – Pak Lay (Km 1,800) – Vientiane (Km 1,585): 
   distance = 425 km 

   (a)  Keng Thong Soum (Km 1,957) 

     Keng Thong Soum was another dangerous area for navigation that was identified and 
surveyed during the Condition Survey of Dangerous Areas for Navigation between Huay 
Xay and Luang Prabang (DA01). This stretch of river was described as a “twisted fast 
channel”.

     This spot is situated approximately 2 km upstream of the Tha Deua-Pakkhone ferry.

The map excerpt above comes from the UHA atlas and shows little 
details of the dangerous area

The view above is an excerpt of the condition survey which 
was carried out at this location

Figure 124:  Satellite Image of Keng Thon Soum (Km 1,957)
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   (b)   Keng Si Nhok (Km 1,945)

     Keng Si Nhok, known as HS02 under the Condition Survey of Dangerous Areas for 
Navigation between Huay Xay and Luang Prabang, is situated 10 km downstream of 
the Tha Deua Pakkhone ferry site. This dangerous area is characterised by a prominent 
series of islands situated in the middle of the navigation channel, reducing its operational 
width to only 31 metres at chart datum. Currents are extremely strong with frequent 
vortexes. Keng Si Nhok is considered to be one of the most dangerous areas between 
Luang Prabang and Vientiane. However, ships can pass all year round due to sufficient 
water depths.

     Most of the pilots consulted ranked Keng Si Nhok as the rapid of most concern (in terms 
of risk and danger) between Luang Prabang and Vientiane.

Figure 125:  Keng Louang (Km 1,933)
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   (c)  Keng Louang (Km 1,933) 

     Keng Louang, which translates as "Most Important Rapid'', was referred to as HS03 under 
the Condition Survey of Dangerous Areas for Navigation between Huay Xay and Luang 
Prabang. The rapid has been fitted with two bollards, allowing vessels with insufficient 
engine power to be winched up the rapid. As a result of the winching process, the 
course taken by vessels travelling upstream is different from the "downstream channel." 
However, both channels are considered very dangerous and complex.

     The "upstream channel" at its narrowest point is only 20 metres in width. The major 
difficulty in this rapid is a hidden, partially submerged rock outcrop adjacent to the largest 
island. This submerged rock has already caused substantial damage to a number of vessels 
and pilots consulted have requested the immediate removal of this obstacle to prevent 
further incidents. During the low-water season, there is insufficient water depth in the 
''upstream channel'' and the currents are too strong for vessels to pass in this direction. 
Vessels with limited horsepower have to be pulled up by cables from the two bollards 
which have been installed. In addition to the primary concern of submerged rocks and 
fast flowing currents, the upstream section also features a bend with a radius of at most 

100 m which further complicates traversal 
of the rapid.  The upstream channel is 
used only during the low-water season. 
Once the island separating the upstream 
channel from the downstream channel is 
submerged all vessels take the downstream 
channel.

Panoramic view from Keng Louang, showing the funnel-shaped strong current in the downstream channel. The downstream rocky 
peninsula, right in the picture, does not seem to be too big a problem for shipping. This rapid shows a great level of difference (waterhead) 
often exceeding 75 cm.

Figure 126:  Keng Louang (Km 1,933)
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   (d) Don Sang - Don Phung (Km 1,786 - Km 1,778): distance = 8 km

    Pilots consider the Don Sang to Don Phung section to be very difficult to navigate due 
to the limited water depth. The river bottom here is sandy although there are a few 
scattered rock outcrops. 

    In addition to the limited depth in this region, the channel is highly dynamic. Pilots report 
that the channel can require repeated surveying as often as every week. Vessels must 
often wait in this area until a small boat is able to verify the channel by testing the depth 
with bamboo poles. Only once this process has completed may a vessel safely pass in the 
dry season. The survey methodology is not sufficient to verify the channel width along 
the entire stretch. 

Despite these limitations, there is no major 
risk of spills or environmental damage 
posed by this difficult area. The most severe 
outcome of an incident in this area would 
likely be a cargo vessel carrying dangerous 
goods becoming stranded on a sandbank, 
which should not result in a spillage.

Figure 127:  Don Sang – Dong Phung 
(Km 1,786) to (Km 1,778)



226    risk analysis    

  (e)  Keng Chan (Km 1,655)

    Keng Chan was surveyed during the Condition Survey of Dangerous Areas for Navigation 
between Luang Prabang and Pakse (HS-08). Although the location is officially designated 
as Km 1,655, the rapid stretches cover several kilometres. An additional area in this stretch 
was designated HS-08A during the condition survey. Waters in this narrow channel are 
very turbulent, with strong currents, frequent sideways currents and tricky bends.

    Pilots report that once vessels have entered the rapid, they are committed to progressing 
to the end of the rapid, as there is no area to safely hold or manoeuvre to reverse course. 
Larger vessels headed upstream often require as much as 20 minutes to traverse the 
dangerous area. Attempting to pass oncoming vessels is extremely difficult and dangerous. 
Pilots often call each other by telephone to arrange the sequence of vessels moving 
through the rapid, with priority given to downstream vessels due to the shorter time it 
takes these boats to pass the rapid. Information on approaching vessels is also conveyed 
by passing speedboat pilots. 

    This is an extremely long and dangerous rapid that covers a much larger distance than that 
considered during the earlier condition surveys.

Figure 128: 
Keng Chan (Km 1,655)
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   (f)  Keng Mai (Km 1,752) 

     This dangerous area was also surveyed during the Condition Survey of Dangerous Areas 
for Navigation between Huay Xay and Luang Prabang (HS06). Here again, the risk of 
environmental damage from an accident is not that high, although the pilots reported a 
rocky river bed and some outcrops of rock on the left bank adjacent to the deep scour. 
There are very shallow areas up and downstream of the deep trench. Boats often have 
to stop here in the dry season if there is insufficient water available for them to pass.

     Small boats are also used here to employ the bamboo pole method to identify the 
channel, similar to the approach used between Don Sang and Don Phung. Anecdotal 
evidence from the pilots suggests that more accidents have occurred here than Keng Si 
Nhok despite the relatively benign appearance of the waterway. 

Figure 129:  Keng Mai (Km 1,752)
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The frequency and severity of dangerous rapids on this stretch result in the waterway risk assessment 
for the section Luang Prabang - Pak Lay - Vientiane being determined as ''red'' during both water- level 
conditions for both the waterway geometrics and hydraulics. Although some of the hazards are situated 
upstream from Vientiane, they are not considered a threat with regard to the “location of the hazard'' 
assessment. This classification is due to the fact that navigation in this section is presently limited in size 
and tonnage. The degree of possible pollution due to spillage of dangerous goods actually transported 
or potentially being transported (there are none for the time being) is minimal in regard to the ''location 
of the hazard'' and has therefore been assessed as ''green'' during both water-level conditions.

Table 47:  Waterway Assessment Luang Prabang - Pak Lay - Vientiane

LUANG PRABANG ‐ PAK LAy ‐ VIENTIANE 

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.1.6  Section Vientiane (Km 1,585) - Savannakhet (Km 1,126): distance = 459 km 
   (a)  Keng Sadok (Km 1,370) 

     Keng Sadok was not considered as a ''dangerous area'' under the Condition Survey of 
Dangerous Areas for Navigation between Luang Prabang and Pakse. 

     This location has a sharp bend with severe constraints to manoeuvrability due to the 
narrow channel. Pilots must endeavour to slalom their vessels through the obstacles. 
Many islands and several scattered rock outcrops hinder navigation here. There are 
no aids to navigation installed to provide guidance to pilots. During high-water levels, 
vessels tend close to the right bank (Thailand) where the water is deep enough and the 
bank provides a visual reference of vessel position. 

     The only serious problem is that the navigation channel has to be known to avoid hitting 
rocks and rocky islands. On a scale of 1 (easy) to 10 (very difficult) this hazard is quoted 5 
to 6. 

Figure 130:  Keng Sadok (Km 1,370)
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   (b)  Keng Ka Phouang (Km 1,157) 

     Keng Ka Phouang was surveyed during the Condition Survey of Dangerous Areas for 
Navigation between Luang Prabang and Pakse (HS 12). This area has a large number 
of rock outcrops and scattered islands, in a wide variety of sizes. The majority of these 
obstacles are submerged during high-water conditions, making navigation here extremely 
treacherous. 

     This dangerous area is very interesting as the navigation channel marked by the old 
French channel markers has sections that require vessels to proceed in a direction that 
is almost perpendicular to the current. For vessels travelling in a downstream direction, 
this section requires great skill and a suitably designed vessel with sufficient engine 
power to pass safely. The strength of the current here means that it is essential for the 
vessel to choose the correct entry point to the rapid as this sets it up to make the correct 
manoeuvres in the perpendicular sections. If an incorrect initial course is taken, the 
vessel will be unable to prevent being driven onto the rocks by the current here. 

     All pilots consulted agreed that this section should only be attempted by highly 
experienced pilots. Great precision is required by vessels making this turn. If the turn is 
taken too early, the vessel will impact the old French marker. If the turn is taken too late, 
the vessel will be driven onto the rocks downstream. Evidence of the difficulty involved 
in this manoeuvre could be seen in the area through vessel impact damage to the French 
marker T016, which had clearly been impacted by vessels that had misjudged the turn. 

     The map overlay shows the condition survey which was carried out in HS-12 relative to 
the Updated Hydrographic Atlas and recent satellite imagery. There is good correlation 
with the atlas but this is unable to be shown on the satellite imagery which was taken 
during high-water levels.
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   (c)  Keng Ka Bao (Km 1,151) 

     Keng Ka Bao is a shallow rapid situated just downstream of the former port of Keng 
Ka Bao (at Km 1,151.9) that was originally used as the port for Savannakhet but was 
dismantled a number of years ago. Prior to the completion of National Road 13, the 
waterway was the only route available for regular cargo or passenger transport between 
the capital of Vientiane and Savannakhet. Keng Ka Bao also marks the start of National 
Road 9 to Viet Nam. The port facilities at the site are now abandoned and the warehouse 
(N = 16° 48’ 54.58”, E = 104° 44’ 47.54”) is being used for other purposes.

     Rapids here were surveyed under the Condition Survey of Dangerous Areas for Navigation 
between Luang Prabang and Pakse (HS 13). Identifying the correct route through the 
hundreds of scattered rock outcrops and small islands in this stretch is quite difficult as 
no obvious route immediately presents itself. Aids to navigation once provided a guide 
to skippers here, but these have all now been destroyed by the impact of vessels or 
floating debris (large trees and other detritus), making this stretch challenging to those 
unfamiliar with the correct route. In addition to the lack of a clear course, the river 
bottom here is quite rocky and the close proximity of this site to the cities of Savannakhet 
and Mukdahan presents an additional risk factor.

Dangers in this area have now been 
exacerbated by the debris created 
by the destroyed channel markers 
which are usually submerged near 
the navigation channel itself, close 
to their original locations. The lack 
of durability of these channel mark-
ers can be explained by the absence 
of bedrock in this area, which is re-
quired to form a solid foundation 
into which to anchor the markers. 

The waterway risk assessment for 
the waterway geometrics and hy-
draulics in the section from Vien-
tiane to Savannakhet has been 
classed as ''yellow'' during low-wa-
ter level conditions as a result of the 
aforementioned conditions. During 
high-water conditions the waterway 
geometrics assessment is elevated 
to ''green'' as the main obstacles 
for navigation are mitigated by in-
creased water depths. 
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Table 48:  Waterway Assessment Vientiane- Savannakhet

VIENTIANE ‐ SAVANNAKHET

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.1.7  Section Savannakhet (Km 1,126) – Pakse (Km 869): distance = 257 km 
This section is known as the “Saravane area” situated on the “Saravana Plateau”.

   (a)  Keng Khem Ma Rat (Km 1,038)

     Keng Khem Ma Rat was surveyed under the Condition Survey of Dangerous Areas for 
Navigation between Luang Prabang and Pakse (HS15) and is detailed in the images below. 
This stretch contains a series of short sections that are dangerous to navigation. During 
periods of low water, these sections feature calm water running through canyons with 
vertical walls of between four and five metres in height. The calmness of this area during 
the dry season is contrasted with the extremely violent and turbulent waters found 
here during the wet season. Hazardous waters found here are caused by the submerged 
canyon topography. Two pictures below show the seasonal variation with the canyons 
visible in the Updated Hydrographic Atlas illustration, but completely submerged in the 
satellite imagery. During the dry season, the channel follows a zigzag course in order to 
avoid rock outcrops and the steep rocky river banks. 

Figure 131:  Keng Khem Marat (Km 1,040)
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     Only a few of the old French channel markers remain in good condition. Most of the old 
markers are damaged or destroyed from impacting vessels or floating debris and have 
now added to the dangers in this stretch.

     The Saravane area is known for its shaky and turbulent currents during high-water season, 
often creating a number of confusing choices between various channels in the river, most 
of them unmarked and therefore highly uncertain. There is very little navigation in this 
section and no cargo vessels. Several dangerous areas in this region are well known and 
documented in the Condition Survey of Dangerous Areas for Navigation between Luang 
Prabang and Pakse. None of them have been physically surveyed as they appear to be 
''safe'' during low-water conditions (gentle current and smooth water surface). During 
high-water level conditions, these dangerous areas are extremely tricky for navigation 
with shaky and turbulent water surfaces and as a result entirely unsafe for navigation. 
Keng Na Pha Nieng Thay (Km 989) and Keng Soum Soa (Km 983) are two such stretches, 
as well as:

   (b)  Keng Ma Vo (Km 974)

     Keng Ma Vo translates as ''Crazy Dog''. This dangerous area is typical of the geography of 
the Saravane region and clearly demonstrates the canyon-shaped walls and the smooth 
water surface during low-water levels. During high-water levels, the river breaks out of 
its canyon-shaped river banks, hiding the actual location of the channel and creating 
enormous whirlpools and heavy turbulence.

     The pictures below show the canyon-shaped walls of Keng Ma Vo between which the 
waters are relatively calm and quiet during the low-water season. At this time, the 
visibility restrictions through the bends are the only real safety hazard. Having said this, 
the radius of the downstream bend of Keng Ma Vo at Km 972-971 is quite large at an 
estimated 650-700 metres.

Figure 132:  keng Ma vo (km 974)
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During the low-water season, the waterway risk assessment for the section Savannakhet 
- Pakse is ''yellow'' for both waterway geometrics and hydraulics. This assessment is due 
to the limited visibility and narrow channel at this time of year. Due to the extreme level 
of hazard caused by Keng Khem Ma Rat, and to a lesser extent at Keng Ma Vo, both of the 
aforementioned assessments are elevated to "red" for the high-water season. There are 
no proximate conditions contributing to location of the hazard, nor are there any man-
made conditions so these categories have both been assessed as "green" year-round.

The aerial imagery here 
illustrates the narrow-
ness of the canyon dur-
ing the low-water period. 
The photographs below 
serve to illustrate both the 
height of the canyon walls 
during the low-water pe-
riod as well as the limited 
visibility caused by curves 
in the river.

Figure 133:  Waterway Conditions at Keng Ma Vo (Km 974)
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Table 49:  waterway assessment savannakhet –pakse

SAVANNAKHET ‐ PAKSE

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.1.8  Section Pakse (Km 869) – Khone Falls (Km 
721): distance = 148 km

Downstream from Pakse, there is very little navigation 
by larger vessels with the exception of some cross-river 

ferries. This is an extremely difficult section which is 
almost inaccessible for any cargo vessel of sizeable 

dimensions. It also incorporates a highly sensitive 
environmental area and the Siphandone region, 
which is one of the most popular eco-tourism 
destinations in Lao PDR. Despite the limitations to 
major vessels, many smaller passenger boats ply 
this section carrying tourists to many of the small 
islands in this river archipelago.

In terms of navigational risk management, this 
area is considered to be completely unsuitable for 
larger vessel navigation and transport of dangerous 
cargoes. There is also minimal impetus for major 
navigation in this area as the proximity to the Khone 
Falls results in a physical barrier to navigation. 

This barrier is illustrated in the composite map 
shown here.

Figure 134: 
waterway Map pakse (km 869)
khone Falls (km 721)
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Due to the com-
plexity of this water-
way (and navigation chan-
nel) between Km 750 and the Khone 
Falls (the border with Cambodia) at Km 721, 
it does make little sense to consider at the actual stage this 
waterway section as potential shipping route for cargo, or dangerous 
cargo.

However, at the time of French Indochina, the Khone Falls (Khone Papaeng and 
Khone Lipy) were bypassed by a railway system and ports up and downstream 
from the falls. Remnants of the railway can still be seen and there is still a bridge 
between the islands of Don Det and Don Khon (see next page).

When the railway was functioning, vessels sailing from Cambodia, usually loaded 
with heavy equipment, made their way to the downstream port on the island of Don 
Khon. There, the shipment was lifted onto a train (a sort of Decauville train with a 
prefabricated system of small gauge rails and riveted steel sleepers) and transport-
ed over land and bridge to Don Det island where the upstream port was located.

There the shipment was lifted again from the train and loaded onto another 
vessel which continued its way upstream towards its destination.

The system became obsolete during the 1940s.

The industrial archeology is still visible and has become a tourist attraction 
besides the boat trips (eco-tourism) between the hundreds of islands 
and the wetlands of Siphandone.

Commercial shipping no longer exists. The navigation channel 
is scattered with islands, sand banks and rock outcrops and 
there are virtually no aids to navigation.

This multimodal link, constructed by the French in 1893 (the 
year that Laos was added to French Indochina), consisted of a 7 km narrow-gauge track (initially 600 
mm Decauville but later widened to 1 m) and a 170-metre bridge linking the two ports.

Figure 135:
Navigation Channel at 

khone Falls (km 750) to (km 721)
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Concrete structure to hoist cargo between the train and at 
vessels at the upstream port on Don Deth

Local port and arch-bridge between the islands of Don 
Deth and Don Khon

Collapsed French markers indicating the navigation channel 
towards the downstream port at Don Khon

Remnants of a narrow-gauge stream train which linked the 
two ports

Lyphy falls where all navigation stops Navigation is impossible at Khone Phapaeng

The presence of the Irrawaddy dolphin (Orcaella brevirostris), a highly endangered species whose 
numbers have dropped from about 30 individuals in 1993 to about 10 today, is another environmental 
concern which rules out shipping of dangerous cargo.
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The waterway risk assessment for the section Pakse – Khone Falls is “red” during both water-level 
conditions, not only for the waterway geometrics but particularly for the location of the hazard. The 
Siphandone wetlands and the highly sensitive and protected Irrawaddy dolphins turn this section into 
an impossible waterway suitable for the transport of dangerous cargo.

Moreover, the crippled navigational aids make navigation in this area extremely tricky given the 
complexity of the waterway system and the labyrinth of canals, waterways, islands, sand banks and 
rock outcrops, hidden or not.

Table 50:  waterway assessment pakse - khone Falls

PAKSE – KHONE FALLS

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 
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5.3.2  Cambodia
Three waterway sections were included in Cambodia, each with their own navigation particulars: 

   1. Mekong between the border with Lao PDR (Khone Falls) and Kompong Cham;

   2. Mekong between Kompong Cham and the border with Viet Nam, virtually accessible to 
seagoing vessels; and

   3. Tonle Sap between Chaktomuk on the Tonle Sap River in Phnom Penh and the port of 
Chhong Kneas on the Tonle Sap Lake in Siem Reap. 

Sections 1 and 2 below are based on a desktop study and Section 3 was the subject of extensive 
consultations with pilots and waterway users between Phnom Penh and Chhong Kneas. 

Between the Border with Lao PDR (Khone Falls) and Kompong Cham

5.3.2.1  Section Khone Falls (Km 721) – Steung Treng (Km 684): distance = 37 km
     Local passenger transport is most significant in this section. The river remains tricky 

and with rocky outcrops and shallow, narrow, sharp bends. An excerpt of the navigation 
channel (dotted red 238 line) just upstream of the confluence between Mekong 
mainstream and Sesan tributary demonstrates the dangerous navigation conditions on 
this section.

     Just downstream the Khone Phapaeng falls, there is an area where the critically 
endangered Irrawaddy dolphin (Orcaella brevirostris) is found. It is a popular site for eco-
tourism and although a dolphin conservation project has been set up, numbers continue 
to decline. 
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The Mekong River between the Khone Falls and Steung Treng 
demonstrates how difficult navigation is with very shallow 
waters and numerous slow-flowing branches in the low-water 
season and turbulent currents during the high-water season. 
The geometry is unsuitable for waterborne transport of 
dangerous goods. 

Figure 136:  Waterway Map Khone Falls - Steung Treng
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The risk assessment analysis of this river section is very similar to the section upstream from the 
Khone Falls to Pakse in Lao PDR. The geometry is unsuitable (also during high-water levels), waterway 
hydraulics during high-water level are turbulent, old French channel markers can be obstacles for 
navigation and the environmental aspect (location of the hazard) of the channel passing through 
wetlands and a dolphin conservation area result in the assessment below.

Table 51:  Waterway Assessment Khone Falls - Steung Treng

KHONE FALLS – STEUNG TRENG

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.2.2  Section Steung Treng (Km 684) – Kratie (Km 561): distance = 123 km
     The river section between Steung Treng and Kratie is very large and the channel very 

small. The section is scattered with hundreds of islands and shoals and there is an 
abundance of old French Channel markers, most of them in a good condition. 

     Bends are often very small in radius and unsafe from strong side currents. Once away 
from the channel, the situation becomes even more dangerous. Some locations are im-
portant dolphin habitats and shipping is required to reduce speed. 

     Navigation is very difficult and requires skill from the pilots. At low-water levels, most of 
the views are obstructed by the low vegetation growing on the sandbanks and the rocky 
outcrops. They are flooded during the high-water level and safety conditions are even 
more dangerous as the channel is lost (old French markers flooded) in these wide river 
stretches.
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The excerpt here next from the UHA Atlas underlines the 
similarity with upstream sections and the difficult naviga-
tion conditions in the channel.

Several places in the channel have an S-shape, requiring 
vessels to make two 180-degrees U-turns to avoid rocky 
outcrops and islands.

The multiple shoals and sand banks in this section make 
navigation difficult

Currents are often strong and the old French channel mark-
ers have suffered from multiple impacts

Figure 137:  French Channel Markers Near Steung Treng
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There several old French channel markers, some of which have collapsed or are heavily damaged from 
vessel impacts and floating debris. 

During the dry season, the river bed becomes a wetland. Dense vegetation obstructs the view of the 
channel and it requires good skills from pilots to align vessels in the right position for tackling the next 
''gate'' (one red and one green beacon or channel marker in line with each other).

Currents are often strong and some rapids in this section produce heavy turbulence and strong currents, 
making navigation difficult.

This river section has the same risk analysis grid as for the upstream and downstream sections: 
geometry "red" during both of seasons, hydraulics "yellow" in both seasons) and the location "red'', 
due to the wetlands and the dolphin conservation area also "red”.

Table 52:  Waterway Assessment Steung Treng – Kratie

STEUNG TRENG – KRATIE

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 
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5.3.2.3  Section Kratie (Km 561) – Kampong Cham (Km 448): distance = 113 km
     In terms of risks, this section is much better than previous sections but plagued with 

shoals and unstable sand banks. Groundings are frequent, although pilots know very well 
their shipping route. Some of the shoals have, according to the UHA Atlas, not even one 
metre of water depth below chart datum. These places usually occur when the river has 
an important branch, very wide and with slow currents (little vertical gradient). The other 
branch is usually not navigable and mostly dry in the dry season.

     A first shoal is encountered at Km 550 on the western arm of the Mekong. The eastern 
arm is not navigable.

     In the adjacent map, all water depths of less than 1 metre have been highlighted by an 
orange circle. At Km 550, the river is 1,250 metres wide, while the eastern arm is 850 
meters wide (very shallow and, according to the UHA Atlas, completely dry during the dry 
season). It is hard to believe that the full low-water discharge which is still some 1,250 
m3/sec (measured at Kratie [Km 561]) has to pass through this small wet section, roughly 
estimated at [415 m wide x 0.8 m avg deep =] 332 m2. This would result in a correspond-
ing speed of the current 
of 3.78m3/sec (average). 
The eastern channel 
takes no discharge in low-
water periods.

    Current speeds of over 
3m/sec have a scouring 
effect (deepening move-
able river beds) but this is 
not confirmed by the shoal 
which is located in sand 
and silt.

Figure 138:  Shoal Near Kratie (Km 550)

Figure 139:  Strong Current Near Kratie (Km 561)
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    An even more dangerous situation exists further downstream between Km 523 and 525. 
Here the river (monsoon-bed) is 1,260 metre wide but big parts are dry during the wet 
season. At least four sections have been identified in the UHA Atlas where the water depth 
does not reach even 1 metre below chart datum, increasing the risks of grounding and ac-
cidents. 

    At Km 496, a third shoal is a problem to navigation. The channel shifts here from the right 
bank (upstream) to the left bank (downstream) and this phenomenon always lead to shal-
low sand bars in the shifting area.

    

The river is generally wide with a smooth flow. There are 
few rapids but quite a few shoals and sand banks.

Riverbanks are steep and erodible with severe erosion tak-
ing place every year after the annual flood

Figure 140:  Strong Currents Between Km 523 and Km 525 
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In this section, channel geometry presents some problems only during the dry season (yellow), while 
hydraulics pose no problem. There are a few wetlands of lesser importance.

Table 53:  Waterway Assessment Kratie – Kampong Cham

KRATIE – KAMPONG CHAM

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

The Mekong between Kampong Cham and the Viet Nam border

5.3.2.4  Section Kampong Cham (Km 448) – Phnom Penh (Km 348): distance = 100 km
     This section used to be sailed by seagoing vessels transporting rubber from Tonle Bet. In 

1991, the last wooden pier able to accommodate seagoing vessels along the Mekong (for 
loading rubber and rubber wood) collapsed and maritime navigation stopped.

     This waterway has recently been equipped with day and night navigational aids and 
safety has improved a lot. There are only a few spots along this river section which do not 
have sufficient depth for seagoing vessels going upriver to Kampong Cham. Even inland 
vessels struggle through these areas and groundings are often reported. 

Figure 141:  Navigation Channel (Km 386)
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River banks are often steep and subject to erosion during 
the annual flood season

Luxury passenger vessels sail between Phnom Penh and 
Kampong Cham

The bridge at Kampong Cham does not have air-clearance 
indication for shipping

The Mekong downstream from Kampong Cham is broad, 
gentle and deep

     The area around Km 386 was dangerous to seagoing vessels for many years, and the 
pilots had to choose carefully the correct channel during low-water season. Even now, 
the inland vessels struggle at this location and continuous hydrographic surveys are 
needed to determine the unstable channel shifting from the left bank over the sandbar 
to the right bank. Pilots are in communication with each other and receive instructions to 
avoid grounding. In the UHA map excerpt on the previous page, an update after detailed 
hydrographic surveys, all water depths of less than 1 metre have been highlighted by 
an orange circle. The channel, which shifts from the left to the right bank, is guided by a 
temple on the right bank. This visual aid has worked over the last couple of years, despite 
the sandbar in the middle moving over the years. 

     At this particular place, the river is up to 3,110 metres wide. Consequently, the current is 
slow and the sediment abundant. The left arm around the smaller island at Km 382 (see 
picture) is dry and not navigable for most of the year. Some more shoals and shallow 
places in the river can be found downstream.

     Another aspect which influences directly the safety of navigation and the transport of 
dangerous goods is the great number of ferries crossing the river. Most of these ferries 
are not meeting basic safety standards and often heavily loaded with vehicles, trucks and 
people. 
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Ferry transporting vehicles across the Mekong Dredging obstructs the navigation channels

The bridge at Kampong Cham has no air-clearance 
indication for shipping

The Mekong downstream Kampong Cham: broad and 
gentle deep river

    

    Further downstream towards Phnom Penh, almost two thirds of the channel is blocked by 
a sand-dredging operation on the right bank. It is not known whether the floating pipe is 
illuminated at night. There are no buoys indicating this activity in the middle of the river. 
Monitoring and enforcement by authorities is limited by resources and budgets. 

    The risk assessment of this section in terms of geometry is ''green'' during both seasons 
but the man-made obstacles (ferries and dredgers) make the location of the hazard 
"yellow" in both seasons. The environmental risk of the water intake, being just upstream 
from Phnom Penh, could be considered ''yellow'' during low discharges.

Table 54:  waterway assessment kampong cham - phnom penh

KAMPONG CHAM – PHNOM PENH

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 
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The waterway is generally good with only a few 
dangerous places, the first being Chaktomuk 
in front of the Royal Palace, where the four 
branches of the river meet. A second port 
for Phnom Penh is being built some 25 km 
downstream from Chaktomuk. One of the 
reasons for the new port is the extensive 
dredging that had to be carried out every year 
to ensure access to the port all year round. The 
Chaktomuk area is a very complex hydraulic 
system where currents change direction 

according to the time of the year. For decades, sand deposits just downstream from the 
southern tip of the Chruoy Changvar peninsula have obstructed water entering the Tonle 
Sap from the Mekong in the wet season. The MRC has a number of extensive studies 
related to this complex hydraulic situation and little can be done in river training works 
to maintain a deep channel between the Tonle Sap entrance and the downstream of the 
Mekong unless continuous dredging is undertaken. 

    Further downstream, the river is clear of all obstacles and an adequate aids to navigation 
system has been installed by by the MRC. This river section is suitable for both day and 
night navigation. The busy ferry site at Neak Luong (Km 293) will have less traffic once a 
bridge is completed. 

 5.3.2.5 Section Phnom Penh (Km 348) – Cambodia-Viet Nam Border (Km 251): 
    distance = 97 Km
     This river section has received the highest attention from the Phnom Penh Autonomous 

Port (PPAP) under whose authority this river stretch falls. It is the backbone for the 
international and cross-border shipping bound for the port of Phnom Penh and the 
safety of the waterway is of the highest importance.

Figure 142:  Navigation Channel at Phnom Penh (Km 348)
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    The risk assessment for this river section looks good. All fields are "green" during both 
water-level conditions, even though this section is used by seagoing vessels for which the 
potential risk to the environment is higher. 

Table 55:  waterway assessment phnom penh-viet nam Border

PHNOM PENH – BORDER VIET NAM

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

The Tonle Sap between Chaktomuk on the Tonle Sap River in Phnom Penh 
and the Port of Chhong Kneas on the Tonle Sap Lake in Siem Reap

5.3.2.6  Section Phnom Penh (Km 0) – Kampong Chhnang (Km 99): distance = 99 Km
     In this section and further upstream to 

Chnok Trou, day-and-night navigation is 
possible. The navigation channel doesn’t 
show any particular obstacle which 
might endanger shipping activities. Most 
of the hazards are from wooden piles 
and old mooring facilities are broken 
and/or obsolete. The upper parts no 
longer exist but the lower submerged 
parts constitute a real danger. They are 
used for fixing fishing nets or for mooring 
fishing vessels.

On 5 April 2007 the first buoy was laid in the Mekong River in the Chaktomuk area. The ceremony was attended by numerous 
high-ranking officials including HE Mr Sun Chanthol, Cambodian Minister of Public Works and Transport, and HE Mr Jan 
Matthysen, the Ambassador of Belgium. MRC Chief Executive Dr Olivier Cogels also attended along with senior transport 
officials from Cambodia and Viet Nam. 

Figure 143:  sharp Bend in the tonle sap river
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Figure 144:  Watrerway Map at Chnok Trou
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From Km 69 on, there are two chan-
nels which access the Tonle Sap Lake, 
one for smaller vessels with overall 
length of less than 60 metres and an-
other for bigger vessels. The smaller 
channel, which seems to be the one 
preferred by skippers, shows one 
particular sharp bend (curvature not 
more than 185 metres) at Km 82.3. 
Vessels move very slowly until they 
have enough visibility of oncoming 
vessels. Many near-collisions have oc-
curred at this place. 

This channel is rather shallow there 
is not enough depth during a certain 
period of the year. When water lev-
els are high, air clearance under the 
bridges is not clear.

Pilots report that there is no signifi-
cant cargo transport in this section. 
A small tanker transports petroleum 
between Phnom Penh and Chhong 
Kneas during high-water level condi-
tions.

Figure 145:  uha Map of chhong kneas



252    risk analysis    

5.3.2.7 Kampong Chhnang (Km 99) – Chhong Kneas (Km 149 + approx 55 km): 
   distance = 104 km 
     This stretch does not represent any significant hindrance to navigation during high-water 

levels. During the dry season, however, the water depths are minimal and not sufficient 
to let any vessel with draft over 0.80 m pass. Shipping to Chhong Kneas is not possible for 
the entire dry season. 

     With rising waters and the current flowing towards the Tonle Sap Lake in the wet season, 
the environmental aspect becomes very significant as any pollution will end up in the 
lake. 

     The entry to the Chhong Kneas port is a problem. Accessibility defines when shipping to 
Chhong Kneas has to stop, rather than the shallows at Chnok Trou. The access channel is 
shallow and muddy, and totally inaccessible for vessels of sizeable tonnage. 

     The risk assessment grid for both of the sections Phnom Penh - Kampong Chhnang and 
Kampong Chhnang - Chhong Kneas are as follows: 

Table 56:  assessment phnom penh – kampong chhnang

PHNOM PENH – KAMPONG CHHNANG

 rising water Falling water

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

Table 57:  waterway assessment kampong chhnang - chhong kneas

KAMPONG CHHNANG – CHHONG KNEAS

 rising water Falling water

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

     In both of the above grids, difference has been made between "rising waters" (when 
the current reverses and flows upstream from Phnom Penh towards the Tonle Sap Lake) 
and "falling waters" (when the current flows downstream towards the sea as the lake 
empties). The direction of the current has a huge impact on the environmental risk in 
the first section Phnom Penh – Kampong Chhnang during the filling of the lake and the 
second section (between Kampong Chhnang, Chnok Trou and the entire lake) all year 
round.
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    Between Phnom Penh and Chnok Trou, the smaller navigation channel for vessels with 
an overall length of 60 metres is on the right bank (the western channel) while the larger 

and deeper channel is on the left bank (eastern 
channel) and has many obstructions from fishing 
activities. Both channels are marked by beacons 
(day and night navigation). When water levels 
become low to very low, vessels often have no 
other choice than to take the deeper channel 
which in many places is conflicting with the 
fishing community’s interests. Navigation in this 
deeper channel has become almost impossible 
and some sections have completely been closed 
for navigation.Google Earth view of the first split at Km 40.7 from Phnom 

Penh where ships and other vessels choose their channel in 
accordance with their overall length.

Google Earth view and UHA map excerpt from the second 
split at Km 69.5

Figure 146:  Fishing Vessels Obstructing the Navigation Channel at Entrance to Tonle Sap Lake
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5.3.3  Viet Nam
The waterways in the Mekong Delta consist of two major systems. The first, the Mekong mainstream 
(Tieng Giang) between the border with Cambodia and the deep sea buoy at Cua Tien in the mainstream 
estuary, was long the main and only shipping route for seagoing vessels calling on Phnom Penh. The 
river is accessible for vessels up to 5,000 DWT. Major ports along this shipping route are My Tho, Vinh 
Long, Sa Dec, Hong Ngu and Tan Chau.

The second is the Mekong mainstream down to the entrance of the Vam Nao Pass then the Bassac 
River which is an alternative, and perhaps better, shipping route to Phnom Penh. Major ports along 
this shipping route are Can Tho and Long Xuyen. Upstream from Can Tho are numerous petroleum 
ports on the right bank. The Bassac River and Vam Nao Pass have been opened for seagoing vessels 
bound for Phnom Penh in a bilateral Navigation agreement brokered by the MRC in 2009. With the 
exception of Cua Hao in the Bassac estuary, this shipping route would be better. The entrance to the 
estuary entrance is, however, and unstable and shallow. Many studies have been conducted to improve 
the entrance channel. The most recent is a spectacular short-cut canal (Quan Chanh Bo) which would 
bypass the estuary and link the deep channel of the Bassac directly with the sea, out of the sediment 
cone of the Bassac. 

The risk assessment of these two river systems is mainly based on the assessment of ''navigation, traffic, 
communication, man-mad obstacles etc'' and the ''location of the hazard'' (environmental aspect) as 
the waterway geometrics and hydraulics are good to excellent everywhere.

The Mekong Delta in Viet Nam has an estimated 90 percent of all traffic on the Mekong between the 
Golden Triangle and the South China Sea, which underlines the importance of the risk assessment 
based on the current levels of navigation, traffic density, communications and man-made obstacles on 
the waterway.

The Mekong Mainstream
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5.3.3.1  Section Deep Sea Buoy (Km 0) – My Tho (Km 74): 74 km
This section, which is managed by VINAMARINE as a maritime channel, does not present any particular 
problem, apart from the extremely busy navigation activities in front of My Tho. All sorts of vessels 
mingle with each other day and night. Navigation is difficult for seagoing vessels since ferries are 
continuously crossing more or less perpendicular to the direction of long-haul navigation.

There is little or no differ-
ence between the high and 
low-water situations given 
the tidal influence.

Further downstream to-
wards the river mouth, high 
waves and strong winds can 
be a danger for smaller ves-
sels approaching the estu-
ary, while fixed and floating 
fishing nets can seriously 
obstruct the waterway.

Regarding the legalisation 
of the fishing nets inside 
the navigation channels, 
Viet Nam has the follow-
ing arrangements regarding 
permits to be issued:

   (a)  if fishing grounds are within the channels, VIWA permits are required;

   (b) if fishing grounds are outside the channels, permits are issued by local Fisheries 
Departments.

In recent years, agencies such as the waterway traffic police, waterway traffic inspectors, inland 
waterway port authority and people's committees have strengthened inspection and law enforcement 
by making more police reports on violations.

However, inland waterway inspectors and port authority inspectors are not allowed to levy fines. Only 
inland waterway police can levy fines but the fines are still very low and the results rather modest.

Moreover, inspections are in-
sufficient due to the lack of 
resources and equipment and 
limited authority of the rel-
evant line agencies. Fines im-
posed are too low compared 
to the degree of violations. 
The actual resources are just 
enough to focus on major IWT 
routes and national routes. 
The local domestic transport 
system is not paid proper at-
tention and a number of small 
accidents are reported. 

Figure 147:  Maritime channel near My Tho

Figure 148:  Radar screen image of navigation on the Mekong River
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The risk assessment grid for the section Deep Sea Buoy (Km 0) - My Tho is as follows for both water 
levels (making little difference nearby the river mouth as the tidal wave is higher than the flood wave):

Table 58:  Waterway Assessment Deep Sea Buoy – My Tho

DEEP SEA BUOy – My THO

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

The only problem stems from the busy navigation condition on the Mekong in front of My Tho which is 
why the “man-made conditions” field is yellow.

5.3.3.2  My Tho (Km 74) – Tan Chau (Km 236): distance = 162 km
There is no major obstacle for navigation in this 162 km long section. The channel is well marked, 
relatively straight and deep and river bends are gentle. Even the My Thuan bridge does not constitute 
any hindrance to navigation: there is good visibility and currents are affordable. Some complain that 
the channel downstream from My Thuan bridge is unstable. But this has so far not been an obstacle in 
any way to safe shipping.

Figure 149:  Mekong Mainstream Channel Near Tan Chau
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However, in order to keep the channel updated, buoys are relocated at regular intervals following 
hydrographic surveys. It is mainly the green buoys that have to be relocated towards the middle of the 
river. For a long time, there was no updating of the hydrography. But the recent UHA update from the 
MRC has solved the problem and VIWA is keeping a close eye on the situation.

The navigation problem in 
My Tho continues upstream: 
a busy waterway with lots of 
vessels of all kinds and limit-
ed adherence to navigation 
rules except the seagoing 
vessels with experienced 
pilots onboard. Pilotage is 
compulsory for other nation 
flagged vessels. For Viet-
namese-flagged vessels, the 
captains must have a certifi-
cate to show they are fully 
acquainted with the wa-
terway. All pilots and cap-
tains from seagoing vessels 
strictly adhere to the safety 
regulations.

Once upstream from My 
Tho, there are no maritime 
aids to navigation (installed 
by VINAMARINE). All navi-
gational aids along the river upstream of My Tho are for inland navigation (under VIWA’s responsibility).

There are also no aids-to-navigation for day and night navigation. In 2004, a project was set up by 
the World Bank to install navigational aids for seagoing vessels between Sa Dec and My Tho. After 
installation, no maintenance was carried out due to lack of funding. There were also serious complaints 
about the insufficient light intensity of the buoy lights. After inspection, it was advised that night 
navigation between Sa Dec and My Tho should be stopped. 

Conflicts between fishermen and crewmembers have been reported. Drifting nets are particularly 
dangerous when they get caught in a rudder or propeller. Sand dredgers pose another problem, with 
barges grouped around dredgers blocking major parts of the navigation channel and/or obstructing 
visibility. The regulation of sand dredging is complex in Viet Nam and requires further investigation. 

Figure 150:  Unstable Channel Near Entrance of Co Chien River
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sultation is required with 
waterway users and local 
people to ensure inland 
waterborne transport is 
promoted and balanced 
with people's livelihoods 
and other sectors, nota-
bly tourism and fisheries 
including aquaculture. 

Under current rules, construction 
work on inland waterway channel 
corridors can only be carried out 
with VIWA approval. This is also 
the case for sand mining and any 
form of sand dredging.

However, there is serious en-
croachment on channel corridors 
of many inland waterways, espe-
cially in the Mekong Delta, from 
sand mining, fish farming, float-
ing villages, illegal floating mar-
kets and waterfront restaurants. 

This situation is the result of a 
lack of local planning and coordi-
nation with waterway transport 
development plans. Further con-

Sand dredging and sand mining in the Mekong Delta in Viet Nam can seriously hinder normal navigation. The business involves 
hundreds of vessels and other pieces of floating equipment. While dredging areas are usually indicated by yellow "danger" 
buoys both upstream and downstream, it not clear if such operations are taking place in authorized areas.
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VIWA has proposed some solutions to deal with violations related to channel corridor protection:

   (a)  civil works

     In the case of housing violations, localities and communities should prepare urban plans 
with residential layouts, especially in densely-populated areas along rivers and in urban 
areas. Urban planning must encourage and support people to move to new housing. At 
the same time, there should be an uncompromising approach towards civil construction 
to protect the channel corridors.

   (b)  Fishing and Aquaculture 

     Fishing and fish farming within the protected channel corridor need to be defined and 
arranged in accordance with the relevant management units of inland waterways. Fishing 
and fish farming must arrange for signals as prescribed and signs have to be clearly 
visible. When the channel corridor changes, the management units of inland waterways 
require all fishing equipment and aquaculture installations to be relocated or reduced. 
To prevent infringements or violations of regulations protecting channel corridors from 
fishing vessel owners, fish farmers or owners of fixed fishing nets, the inland waterways 
management units needs to: 

     - determine and prepare the layout for fishing and fish farming based on the actual 
      situation of channel corridors and the needs of fishermen;

Solar panels from buoys (left) are supposed to recharge batteries during the day. But they are often stained by bird droppings 
and no longer working. The “safe water” buoy (right) seems to be a favourite gathering place for birds.
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     - require owners to commit to being responsible for installing signals on vessels, not
      change location or move vessels without the agreement of the inland waterways 

management unit in the area and, at management's request, relocate or reduce their 
farms under agreements signed by owners and local government witnesses; and

    -  prepare notices to request farm owners to move or reduce farms when the channel 
      corridor changes.

   (c)  Floating Markets

     Floating markets are traditional activities of people along rivers, especially those along 
the rivers and canals in the Mekong Delta in Viet Nam such as Cai Rang Floating Market 
in Can Tho River and Phung Hiep Floating Market on the Quan Lo River.

     To prevent floating markets from affecting traffic safety, activities should be confined to 
certain areas determined by marks and proper aids to navigation in consultation with 
local people. Relevant agencies need to be able to handle violations properly.

   (d)  Construction Works

     Construction works in protected channel corridors must strictly and fully follow the rules 
and regulations of the management for inland waterway system. This applies during the 
periods before, during and after construction. Implementing a project requires agree-
ment of inland waterway management authorities and a plan to ensure traffic safety. 
Safety concerns need to prevail during the design, bidding and construction phases. After 
completion, the site has to be cleaned and all obstacles removed. The entire file has to 
be submitted to the inland waterway management authorities.

   (e)  state Management over protected channel corridors

     - Define the boundary lines of the navigation channels and the protected channel 
      corridors in relation to other water-resources areas in large rivers;  

     -  Marking the protected channels corridors.

The navigation channel for seagoing vessels between Sa Dec and Tan Chau is now taking 
the southern channel around the island in Hong Ngu district.

The number of buoys and their position in the remaining stretches between My Tho and 
Tan Chau (162 km) appears to be sufficient. 

Since there is no major factor threatening the safety of navigation in this section My Tho 
– Tan Chau, the risk assessment grid can be estimated as follows for both water levels:
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Table 59:  Waterway Assessment My Tho – Tan Chau

My THO – TAN CHAU

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.3.3  Tan Chau (Km 236) – Cambodia-Viet Nam (Km 251): distance = 15 km
This 15 km short stretch has a couple of big islands and the channel is reportedly not sufficiently 
marked. Buoys are usually at a visual distance from each other, which is approximately 1.5 miles. In this 
stretch, the buoys are distanced between 3.0 and 3.5 miles from each other, creating a certain unease 
for navigation. The channel is reportedly not stable and is said to shift easily.

Figure 151:  Navigation Channel Near Tan Chau
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This short stretch neverthless does not result in a high risk evaluation for navigation including seagoing 
vessels and the overall assessment of is "green" for both water level conditions:

Table 60:  Tan Chau - Cambodia-Viet Nam Border

TAN CHAU – CAMBODIA‐VIET‐NAM BORDER

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

The Bassac River and the Vam Nao Pass

5.3.3.4  Bassac River Mouth (Km 0) – Can Tho (Km 109): distance 109 km

The Bassac River (Song Hau) estuary has been extensively studied to improve navigation. Proposals 
have ranged from "dynamic dredging" to creating a new channel via the Tan Chan Bo Canal. 

Existing conditions for entry to the estuary are extremely tricky, heavily depending on the tidal window. 
Furthermore, the channel is not stable and buoys have to be relocated every six months. Extensive year-
round hydrographic surveys confirm that the channel is not stable and that its position is unreliable.

Despite being unstable, the risks of groundings are not considered high although the location of the 
estuary may make vessels susceptible to winds, heavy waves and even typhoons.

Figure 152:  Quan Chanh Bo Canal
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The risk assessment for this section does not show any particular problem with the exception of the 
entrance of the Bassac River (Song Hau) from the South China Sea. Stranded vessels on shoals and sand 
banks can be heavily exposed by waves and currents, as the sea can be very rough in this area.

Table 61:  Waterway Assessment Bassac River: River Mouth (Hau)- Can Tho

BASSAC RIVER: RIVER MOUTH (HAU) – CAN THO

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.3.5  Section Can Tho (Km 129) – Long Xuyen (Km 162): distance = 33 km
The management of the waterway downstream from the O Mon River mouth belongs to VINAMARINE 
while upstream belongs to VIWA. The O Mon River mouth is situated at Km 126 of the left bank of the 
Bassac River. Between here and Can Tho, there are many petroleum ports downstream, each with their 
own maritime port infrastructure (usually jetties).

Day and night navigation is safe in this section. Navigational aids are satisfactory. Between Rach Soi Hau 
Giang Canal (Km 153 of the right bank) and O Mon River (Km 126), day and night aids to navigation for 
seagoing vessels has been installed by VIWA and fully satisfies seagoing vessels.

Upstream from the port of Can Tho, the waterway is quite busy with many vessels and barges (some 
of which are big sand barges) anchored in the middle of the waterway. The situation for navigation is 
somewhat confusing as the navigational aids appear lost in the flotilla.

Figure 153:  Entrance of the Bassac River (Song Hau)

Quang Chan Bo Canal
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Clusters of floating equipment, vessels and barges hamper 
navigation and obstruct the view.

This buoy seems lost between anchored vessels and barges 

There are many ports and terminals on the right bank of the 
river between the O Mon River mouth and Can Tho. Most 
activities, however, are mid-channel.

A multitude of vessels, both sailing and anchored, obstructs 
the view of navigational aids 

Figure 154:  o Mon river 
near the entrance 
to the Bassac river



The risk assessment for this section during all seasons is in every aspect green:

Table 62:  Waterway Assessment Bassac River: Can Tho – Long Xuyen

BASSAC RIVER: CAN THO – LONG XUyEN

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

5.3.3.6  Long Xuyen (Km 162) – Mekong Mainstream (Km 216): distance = 54 km 
Upstream from Long Xuyen is the densely-populated island of Ong Ho, previously connected to the 
electrical grid of the Mekong Delta by a low-level high-tension line about 15 metres above the highest 
high-water line. Sea-going vessels therefore had to use the narrow northern channel at Km 165.5, 
which was less deep and had a sharp bend with low visibility and strong side currents.

Since the high-tension line has been replaced by a submarine cable, seagoing vessels now use the more 
comfortable southern channel.

However, the connection of the Bassac River to the Vam Nao Pass at Km 187.5 has a very sharp bend 
where strong currents have created a scour hole more than 41 metres deep. The Cambodian Naviga-
tion Master Plan has even suggested widening the curve by dredging some seven million cubic metres. 
The concave riverbank is, however, 
so densely populated that this may 
never be realised.

The UHA map excerpt on the next 
page shows the entire Vam Nao 
Pass, linking the Mekong main-
stream with the Bassac River. There 
is some confusion about the no-
menclature of the river arms but it is 
increasingly accepted that there are 
two Mekong River arms between 
Km 216 (the most northern connec-
tion with the link to the Vam Nao 
Pass) and Km 195, being the recon-
nection of both Mekong River arms.

The Vam Nao Pass, which is only 
6 Km long, is a natural link be-
tween the two major Mekong River 
branches, Mekong mainstream and 
the Bassac River. Both are important 
distributaries of floodwaters to the 
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Figure 155:  sharp Bend (km 165.5)
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sea although the Mekong mainstream takes 
the major part downstream from Phnom 
Penh (80 percent versus 20 percent for the 
Bassac). At the Vam Nao Pass, however, a 
substantial redistribution of the total dis-
charge takes place. A huge amount of water 
flows through the Vam Nao Pass to flush the 
Bassac River and the distribution is about 
50-50 downstream from the split of the Vam 
Nao pass.

The risk assessment for this section during 
all seasons is in every aspect green, with the 
exception of the intersection between the 
Vam Nao Pass and the Bassac River, where 
the currents during high water levels are ex-
tremely strong.

Table 63:  Waterway Assessment Long Xuyen – Vam Nao – Mekong Mainstream

LONG XUyEN – VAM NAO – MEKONG MAINSTREAM

 low water high water 

Waterway Geometrics 

Waterway Hydraulics 

Location of the hazard 

Man-made conditions 

Figure 156:  Vam Nao Pass
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5.4 suMMary oF the risk assessMent oF the entire lower 
  Mekong river

Table 64:  Summary of Risk Analysis for Low-Water Level Situation

Low-Water Level Situation
low

 w
ater level

w
aterw

ay geom
etrics:

H
ydraulics of the 

w
aterflow

Locati
on of the hazard
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Golden Triangle  2,373 Chiang Saen 2,364 

Chiang Saen  2,364 Chiang Khong/Huay Xay 2,314 

Chiang Khong/Huay Xay  2,314 Pak Beng 2,172 
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216(*) = km distance along the Mekong mainstream
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Table 64:  Summary of Risk Analysis for High-Water Level situation (continued)
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Savannakhet  1,126 Pakse  869 

Pakse  869 Khone Falls  721 

Khone Falls  721 Steung Treng  684 

Steung Treng  684 Kratie  561 

Kratie  561 Kompong Cham  448 

Kompong Cham  448 Phnom Penh  348 

Phnom Penh  348 Border Viet-Nam  251 

Border Viet-Nam  251 Tan Chau  236 

Tan Chau  236 My Tho  74 

My Tho  74 Deep Sea Buoy

Mekong-Vam Nao intersection  216(*) Long Xuyen  162 

Long Xuyen  162 Can Tho  109 

Can Tho  109 Deep Sea Buoy  - 

Phnom Penh  - Kompong Chhnang  99 

Kompong Chhnang  99 Chhong Kneas  204 

216(*) = km distance along the Mekong mainstream

The following page shows the graphic representation of the summary of the risk analysis for waterways 
under low-water and high-water conditions. The proportional representation of the length of each 
stretch shows better the total importance of the suitability of the Mekong River in terms of transport 
of dangerous cargoes.
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Table 65:  Summary of the Risk Analysis of Waterways by Distance

km start km end km
low water 
situation

high water 
situation

 9 Golden Triangle  2,373 Chiang Saen  2,364 Very diffi
cult section for the transport of 

dangerous cargo along the w
aterw

ay

 50 Chiang Saen  2,364 Chiang Khong/Huay Xay  2,314 

 142 Chiang Khong/Huay Xay  2,314 Pak Beng  2,172 

 162 Pak Beng  2,172 Luang Prabang  2,010 

 425 Luang Prabang  2,010 Pak Lay - Vientiane  1,585 

 459 Vientiane  1,585 Savannakhet  1,126 

 257 Savannakhet  1,126 Pakse  869 

 148 Pakse  869 Khone Falls  721 

 37 Khone Falls  721 Steung Treng  684 

 123 Steung Treng  684 Kratie  561 

 113 Kratie  561 Kompong Cham  448 M
ore com

fortable section for transport of dangerous 
cargo along the w

aterw
ay

 100 Kompong Cham  448 Phnom Penh  348 

 97 Phnom Penh  348 Border Viet-Nam  251 

 15 Border Viet-Nam  251 Tan Chau  236 

 162 Tan Chau  236 My Tho  74 

 74 My Tho  74 Deep Sea Buoy

 54 Mekong-Vam Nao Intersection 216(*) Long Xuyen  162 

 53 Long Xuyen  162 Can Tho  109 

 109 Can Tho  109 Deep Sea Buoy  - 

 (99) Phnom Penh  - Kompong Chhnang  99 

(105) Kompong Chhnang  99 Chhong Kneas  204 

 

Two distinctive sections become clearly visible in the graph above. Strictly relating to waterway 
characteristics, the upper stretches of the Mekong starting say, from the Golden Triangle down to 
Kratie in Cambodia, have nothing much to offer in terms of safe navigation and are not waterways 
recommended for the transport of dangerous goods. This can be "partly" explained by the average river 
gradient between the Golden Triangle and Kratie, being approximately 10 times higher than between 
Kratie and the Sea (see chart below).

In terms of waterway characteristics, transporting dangerous cargo in the upper stretches of the 
Mekong is not very safe. Currents are usually strong and turbulent, with rocky outcrops, both visible 
and submerged, narrow channels often between cliffs and steep rocky river banks, poor visibility, 
whirlpools, rapids and sharp bends.

But downstream from Kratie, the river is gentler, deeper and straighter, with a smooth laminar flow, soft 
river banks of sand or clay and, in most of the stretches, with an adequate aids to navigation system.

It can therefore be recommended that waterborne transport of dangerous cargoes should be limited 
to the lower stretches of the Mekong (downstream from Kratie) and the 459 km stretch between 
Vientiane and Savannakhet. Running mostly parallel to the latter, however, is National Road No 13, 
offering door-to-door transport over land.
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Figure 157:  Mekong River profile from Headwaters to Mouth

On the other hand, the centre of navigation is the Mekong Delta in Viet Nam, which has a dense 
waterway network and seems perfectly suitable for waterborne transport of dangerous cargoes.
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IWT should be restricted in the areas deemed not suitable for the transport of dangerous goods, 
identified in Chapter 5 on Waterways, to prevent navigation accidents and pollution. If there are 
proposals in the future for transport of dangerous goods, then a full risk assessment must be completed 
including terminals, vessels, waterways and the environment.

Minimum safety requirements for navigation equipment should be established for tankers and cargo 
vessels transporting dangerous goods in the Mekong River system to improve waterway safety. The 
feasibility of establishing a vessel traffic system (VTS) should also be studied to monitor the movement 
of cross-border tankers and cargo vessels transporting dangerous goods. 

A number of ports and petroleum terminals do not have effective emergency response planning for 
fires, explosions and pollution incidents. Emergency response plans should involve consultation with 
local communities and emergency response authorities. 

The capacity of emergency response authorities needs to be improved to respond effectively to 
major fire and explosion incidents in collaboration with the private operators of ports and petroleum 
terminals and local communities. Fire and emergency drills should be performed on a planned basis 
and reviewed to ensure continued improvement. 

Not all the ports visited had established safety, health and environment (SHE) management systems. 
Cambodia, Thailand and Viet Nam have all signed up to the PEMSEA Ports Safety, Health and Safety 
Management Code (PHSEM). This presents a good opportunity to apply the code to major inland ports 
in the Member Countries. 

Some of the petroleum terminals had not established such systems and are not required to submit EMP 
and/or emergency response plans to the government to outline how they will prevent pollution and 
respond to emergency situations. Petroleum terminals can have significant impacts on environment, 
people and public infrastructure in the event of a major incident and require further monitoring.

The petroleum industry and shipping companies should be encouraged to protect the environment 
under corporate social responsibility (CSR). The petroleum industry is a lucrative business and 
companies should invest in safety and environmental protection to ensure a sustainable future in the 
Member Countries.

The potential for major oil spills is highest in Cambodia and Viet Nam due to the size of the petroleum 
terminals and tankers operating. Further assessment and modelling is required to determine the 
possible trans-boundary impacts and location of terminals to water intake (drinking) and public 
infrastructure. 

There are currently no programmes in the Member Countries to investigate soil contamination, surface 
water quality and groundwater monitoring in the vicinity of ports, petroleum terminals and areas with 
high levels of IWT. 

Heavy metals and other industrial contaminants have been detected downstream from navigation 
activities. However, the source of the pollution cannot be confirmed. Currently, the impacts of 
navigation on water quality are difficult to determine under the current MRC Water Quality Monitoring 
Network and water quality monitoring in the Member Countries. Further investigation is required to 
undertake water quality monitoring in areas with high levels of transport of dangerous goods.

It was found that a number of facilities were constructed prior to the implementation of EIA rules and 
regulations and are not required to submit EMP to national line agencies to ensure compliance with 
standards for water quality, waste water and pollution prevention. In Viet Nam, it was reported that a 
number of operators do not comply with EIA requirements. 
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Cooperation at the inter-ministerial level needs to be enhanced between Ministries of Environment, 
Water Resources, Transport and other industrial sectors to ensure compliance with environmental 
rules and regulations. A joint statement should be prepared between the ministries to promote IWT 
and protect the environment as in the Danube River. 

Volume I- Risk Analysis is a very detailed report that describes the current situation of the transport 
of dangerous goods in the Member Countries and analyses the associated risks for people and the 
environment. This volume will be an important reference for MRC, national line agencies, development 
partners and the private sector for many years to come. The outcomes of the Risk Analysis were used 
to prepare Volume II- Recommendations which provides very clear recommendations on what must be 
done to improve the transport of dangerous goods for the five key components:

   1. Ports and terminals;

   2. Vessels;

   3. Waterway safety;

   4. Legal framework; and

   5. Environment. 

A number of challenges were identified in the Member Countries to ensure the safe management and 
operation of ports, terminals and vessels. These challenges will need to be taken up by the relevant 
ministries, line agencies, private sector and other key stakeholders to ensure the current situation is 
improved across the board. MRC looks forward to the opportunity to work together with Member 
Countries, private sectors, development partners and key stakeholders to improve the transport of 
dangerous goods in the LMB to:

   1. Prevent pollution and environmental damage to the water resources of the Mekong River;

   2. Protect the lives of workers, crewmembers and riparian communities; and 

   3. Enhance emergency response and effective coordination for oil spills, fires and other 
major accidents along the waterway. 




