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The Three Gorges Dam

Y SUMMER 2009, when the controversial Three Gorges Dam is
Bcompleted, shipping will be made much easier on what was formerly

the most treacherous stretch of the Yangtze. Throughout the year,
barge fleets of up to 10,000 dwt will be capable of sailing all the way from
Shanghai to the Cuntan container terminal in Chongging. The journey times
between the two cities will be halved to a maximum of seven days.

The upper reaches of the river, flowing through mountainous terrain from
Yibing in Sichuan province to Yichang in Hubei, were once notorious for their
many shoals and rapids and dangerously narrow bends. In one particularly
dangerous section, a 546km stretch between Chongqging and Badong, there
were more than 100 shoals. This perilous stretch, which in the past claimed
many lives, now forms part of the calm waters of the Three Gorges Reservoir.

In January 2004, the stretch between the Three Gorges Dam and
Zhongxian became one of two sections along the Yangtze to adopt a traffic
lane system, enabling round-the-clock sailing. All vessels are now required
to sail on the right-hand side of the river. By eliminating the notorious shoals
and huge seasonal depth fluctuations that have long plagued traffic on the
upper river, Beijing’s planners have created a year-round shipping channel
extending some 2,600km from the sea to Chonggqing, linking China’s vast
interior with outside markets.

However, grand as this picture may sound, the US$22bn project as
originally conceived had little to do with boosting river transport. In the eyes
of its planners — it was the pet project of former Premier Li Peng — the dam
was seen primarily as a means of flood prevention, sparing the vast plains of
China’s central provinces from the devastating annual bouts of flooding that
have been a hallmark of Chinese history for millennia.

Another, secondary, purpose of the dam was the creation of a huge
power-generating facility. The Three Gorges hydropower project, for which a
total of 32 turbines are planned, generated 61.6bn kWh of electricity in 2007,
about 25 per cent more than in the previous year. Currently, 21 turbines are
operational; five more will be added by the end of 2008 and a further six will
be installed by 2012, as part of an expansion plan.

By far the single largest electricity-generating facility in the world (at least
50 per cent larger than the next biggest, the Itaipu dam in Brazil/Paraguay),
the project accounts for 3 per cent of China’s current annual installed
capacity. When it is fully completed, this clean source of power will be the
equivalent of burning 50m tons of coal a year.

The complex will be developed as a lynchpin in a truly national energy
grid, boosting efficiency and helping to end regional blackouts by allowing
authorities to shunt energy from one part of China to another. To date, the
hydropower station has transmitted 207bn kWh of electricity to 11 provinces,
municipalities and autonomous regions since it started operation in July 2003.

Perhaps surprisingly, given the importance now accorded it, the
development of the new reservoir as a shipping channel and economic
conduit to China’s interior took a backseat to the primary functions of flood
prevention and power generation. As a result, early planners were rather
neglectful when designing features into the dam that would allow ships
to bypass it efficiently, a shortcoming that the central government is now
struggling to correct as river traffic seeking to navigate the new waterway
begins to increase.

The main problem lies in the design of the dam’s shiplock system. Forming
technically the largest such facility in the world, the dam’s 6.4km, five-step
shiplocks lie in a narrow stretch parallel to the dam and drop 113 metres from
the reservoir down to the lower Yangtze. The locks are slow to fill and already
cannot cope with existing shipping demand, let alone projected traffic flows.
It takes an average of more than three hours for a vessel to pass the locks.
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Work started in September 2006 on the final construction phase of the
shiplocks, which cost more than Rmb6.2bn to build. First, the southern
lane stopped operation for construction work and then the northern lane,
more than halving the locks’ vessel-handling capacity. Dual-lane operation
resumed only in May 2007, when the shiplocks were finally completed.

The locks handle an average daily volume of 230 vessels in both
directions. They are designed to allow passage of up to a total of 50m tons
a year, but capacity was almost reached as early as 2007, when more
than 47m tons of cargo passed across them, a year-on-year increase of 20
per cent. Following the production of a research report in 2007, the locks
management claims that capacity could be doubled to 100m tons as a result
of better management and the vessel standardisation programme. However,
given the current rate of growth in cargo volumes, it will not be long before
even this higher capacity level is breached.

Priority traffic

At the moment, priority is given to passenger cruises, followed by vessels
carrying livestock, such as fish and poultry. On average, three to four
specialised vessels pass through the shiplocks each day, accounting for
2,000 tons of dangerous goods, such as petroleum, crude oil, potassium
permanganate and methanol. In the hot summer months, when the surface
temperature along the locks rises sharply, dangerous goods vessels are
given priority to pass before 8am. Otherwise, the Three Gorges Administration
Bureau (under the Yangtze River Administration of Navigational Affairs, the
Ministry of Communications) allocates passage slots on a first-come, first-
served basis.

As a result of the locks’ inefficiency, a logjam of ships and barges
regularly develops on either side of the dam. Rather than wait their turn in the
queue, many shippers opt to save time by unloading cargo and transporting
it by road before loading the cargo back onto vessels further upstream or
downstream beyond the final set of locks. This practice is known in Chinese
as fanba.

When it goes into operation, the dam’s vertical hoisting shiplift will relieve
pressure on the shiplocks by serving mainly passenger cruises. Measuring
18 metres wide and 120 metres long with a water depth of 3.5 metres, the
shiplift is believed to be the largest of its kind in the world. It will be able to lift
two 3,000 dwt vessels at the same time.

The shiplift has been designed with the involvement of two German
companies, Lahmeyeb and Krebs und Kiefer. The design institute at the
Yangtze Water Resources Committee were particularly impressed with
German technology for the rack and piston hoisting system and awarded the
contract to the two German companies in 2006. Previously, its design has
undergone two major changes that have delayed its opening schedule by at
least a year. Manufacturing and testing will begin in 2008, and pilot operation
is expected to start by 2010.

Strong winds are another factor affecting the smooth operation of the
shiplocks. In the first 17 days of May 2007, the locks were closed seven
times due to strong winds, for a total period of 32 hours and with the longest
closure lasting 16 hours. Strong winds are hazardous for ships attempting
to pass the locks, and their high frequency has become a major concern to
government agencies and commercial operations. Experts are still unsure
whether the phenomenon has something to do with the raised water level of
the reservoir.

When the Three Gorges Dam is fully operational, the water level will be
manipulated over the course of the year to take account of fluctuating rainfall
patterns. The level will be reduced to 145 metres at the end of May/beginning
of June and maintained at that level until the end of September. From
October, the dam will store floodwater by raising the water level to 175 metres
and keeping it at that level until the end of December. Between January and
April, the water level will be reduced to 155 metres.
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The building of the Three Gorges complex has had the greatest impact
on the middle reaches of the river, between Yichang and Wuhan in Hubei
province. This 624km stretch flows largely through plains and hills, and is
famous for its many bends and some 20 major shoals. The regular storing
and releasing of floodwater from the dam has changed the silting pattern of
the riverbed, thereby exacerbating the difficult task of maintenance during
the dry season.

At the moment, the minimum maintenance standards are 2.9 metres
draught, 80 metres width and 750 metres turning radius for the Yichang-
Baiwei stretch, accommodating 1,500 dwt vessels. From Baiwei to Wuhan,
the minimum maintenance standards are 3.2 metres draught, 80 metres width
and 1,000 metres turning radius, allowing individual barges of up to 3,000
dwt and barge-tug fleets up to a total of 10,000 dwt.

In September 2008, the level is expected to be raised to its final operating
level of 175 metres for the first time. Experts believe that the increasing
incidence of earthquakes and landslides in the area may be caused by the
rise of water levels in the dam reservoir, and that this could prove dangerous
for shipping as well as for local residents. In late November 2007 a landslide
near the dam buried a passing bus and killed more than 30 passengers.
Earlier, in April, local residents reported to the Zigui office of the Yichang
Waterway Bureau a crack on a road 64km away from the riverbank measuring
200 metres long and 1cm wide. The authorities put up a floating buoy
immediately to warn passing vessels of the danger of a possible landslide.
Since 2003, when the water level was raised to 135 metres, more than 30
locations have been marked as dangerous in the reservoir area alone.

Another thorny problem involves shipping conditions between the
Three Gorges Dam and the Gezhouba Dam. Completed in 1988 with a
total investment of Rmb4.8bn, Gezhouba boasts 21 generators with a total
capacity of 2,715MW. It was the first hydroelectric dam along the Yangtze
and the biggest in China at the time. The fact that the two dams are only
38km apart has complicated shipping conditions between them. Due to the
storing and releasing cycles of both dams, the currents have become new
rapids. Research is being carried out to monitor the water flow between the
two dams.

The biggest concern, however, is the lower approach channel in the
Gezhouba Dam, where the foundation is largely bedrock and pebbles, and
dredging cannot completely clear the accumulated silt. By 2007, the draught
of Gezhouba'’s lower channel had been reduced further, rendering the dam a
new bottleneck for shipping along the Yangtze.

Erratic rainfall levels are yet another area of concern. Between October
and December 2007, the shipping industry experienced its lowest water
levels in 50 years. A prolonged dry spell in the area around the river's upper
reaches reduced water levels in the middle reaches by up to 2 metres, while
the average water level decreased by 1.5 metres. The decision to carry on
raising the reservoir's water level from October until December exacerbated
the problem, triggering a complete ban on vessels with a draught of 2.7
metres or more. During October and November alone, 40 vessels were
stranded, severely affecting the shipping channel.

In the second week of December, water was discharged back into the
river to alleviate the drought. Water levels in the Yichang section went up
by 0.5 metres. How effective this action was and what impact it would have
on the operation of the hydropower station were still unclear in early 2008.
An average of 170 cargo ships a day use the section between Yichang and
Wuhan. More than 1,000 workers, 100 boats and 18 dredgers are currently
digging out silt in the riverbed to maintain this section.

The authorities are also coming down hard on overloaded vessels,
stepping up the number of patrols and random checks that are carried out
and requiring vessels to obtain more permits for various difficult stretches.
Any vessels found to be overloaded are forced to partially unload their cargo.
A new ‘name and shame’ scheme has also appeared on the official website

Yangtze Transport 2008 4¢3 Ti&;E n



X BN 2 B TR OKAIUAT A 1S AR B R B D
11 R S R, 30 1 R 2 TR,

AT AP S ), WO R IE FE 7 SR e i IR
EEEW, M52 202 T BN IETE = WK R
BB WA MEAL TAR, RORBRE MY K — R [
AEAOECE R, 2006 4F, B 10 /2 01 %
IR STl G IR R . 22 BRI TR 3 ) 3 RS A B AR AR T
JHRAMERE AR

TR ST AR N PR AR © B 9 R K 45 A A
Ao 80% HHT BT B X 7 Wl 5 ) BT BA , v i U 3
FIF 3000 MEZEAYATEA . H 2003 4 10 F DA, HER P,
IKUBMEBAST AT B 3 Y B 28 TR T B ) A TR 5 A
HE BUAT LS A B A = Ik K 2R L T T B

HAEEIT R, #2010 4F, FE AL HB S K
- 3 2 RS A8 1000 B, AR fE ARk 75%. #2020 4,
Z L BR ETEE 95%, A RSP 39 #E mE G A E] 1500
W, A% 2 i O H A P2 B E S 623 W,

B AN, FETRATE T BN T SO B IR R
AHIFFEET &0, W T @ Pl R SR . IR AT AR 43
HRE R,

SRR A B BV AR M R — A e . KT
SRR R ER IR —, WHE RS
KL LA, IR AR AU V0 K 2 X0 = Ik 7K P i WA 5 0
T H., DI ARAY R H R A, S T R E
ZH RS RRR . R AT R, ERIETEK
B A A VY e DX R 2 KR L

1997 4, KL A 2 1 = e K I B . 10 4F )5,
T AR KK F IR — BB AKERY, KT
HRER. VT REE RFERMKIL, &V IR %E
7K HL vl By AR 3 #8500 {127, 2007 4511 H 8 H, B
i — %A LRI B AE A B, KYL B AR
W, BRI T =0 KM e L, WEmE =
BRI A2 AL, B T hr s 5 TR & & TAEM 4,
#, TR FE TR B X IT8hsh T,

B K LRI 2015 E A IZE, BEILE
1K 12600MW, & VIR 75— oK B — [ 3K
SR IETEE T 24, %K LG R T 2015 23R TA%5™,
RHLA B IR ] 6000MW,

X T ARAL BRI R % L ARR B WA LT =
e 3ty DR HL TS 90 ] B I U0 AR TR, R RO B R 2
MAEER . A, A2 AEER: =R
THESE T EREE SR NGER DL, R T — L R,
WA BT AT, BUR RS A RE 1 R 24 BB TR
I HL% B AL 2 AT 2 AR AR R BT R IT A H AR, 3
ITMER K H PATE .

of the Yangtze Maritime Bureau. In October 2007 alone, 35 overloaded
vessels, most of them sailing downstream, were exposed in this way. Of
these, 15 carried sand, 11 coal and one fertiliser.

In an attempt to address these issues, the authorities are seeking to
improve operational management of the locks. The central government is
pushing ahead with the vessel standardisation programme in the Three
Gorges reservoir and the upper reaches of the river as a matter of priority,
to facilitate the greatest number and size of vessels that can pass the locks
at any one time. In 2006, the Ministry of Communications allocated Rmb1bn
for the implementation of the programme in this area. Most of the money was
to be spent on compensating ship owners for the compulsory withdrawal of
sub-standard vessels.

Specifications for new vessel designs and drawings are distributed free to
ship owners. About 80 per cent of the new designs are for barge fleets of 10,000
dwt, with the remainder applying to fleets of 3,000 dwt. Since October 2003, oar-
carrying motorboats, vessels made out of cement or wood, and newly built or
renovated but non-standard vessels of any kind have been banned from entering
the Three Gorges Reservoir and the upper reaches of the river.

The ministry is aiming to standardise 75 per cent of all vessels passing
this area by 2010, with an average vessel size of 1,000 dwt. By 2020, the
proportion will increase to 95 per cent, with an average vessel size of 1,500
dwt. At the moment, vessels passing the locks come in various sizes,
averaging 623 dwt.

Officials also accept that fanba, the practice of bypassing the locks,
will remain in place for the long term, at extra cost for shippers. This will be
especially true for container cargo, ro-ro and some passenger ships, which
are best suited to the practice.

Silting concerns

Silting in the Three Gorges Dam itself is of course another danger. One of the
world’s most silt-laden rivers, the Yangtze ranks number five globally in terms
of sediment discharge. This raises concerns that, over time, silt accumulation
will afflict the Three Gorges reservoir. The problem is set to get worse as
China looks to build more hydropower stations in the water-rich southwest of
the country, in a bid to increase its sources of clean, renewable energy and to
stimulate economic growth in the region.

In 2007, a decade after the Yangtze was blocked for construction work
on the Three Gorges Dam, the flow of the river was blocked once again
to prepare for construction of what will be the world’s second largest
hydropower project. The Xiluodu power station, which will cost more than
Rmb50bn to build, is located on the Jinsha River, as the Yangtze is known
upstream of Yibing. Water flow was stemmed on the river on 8 November,
when the last truckload of rocks was dumped into it at the dam site, a gorge
upstream of the Three Gorges, on the border of the southwestern provinces
of Yunnan and Sichuan. It marked the end of the preparatory work on the
project and the beginning of the main construction phase.

Xiluodu will have an installed capacity of 12,600MW when it is operational
in 2015. Another hydropower station, Xiangjiaba, is also under construction
on the Jinsha River and is expected to be finished in the same year. This will
have a capacity of 6,000MW.

The central government has yet to release information on how likely this
dam-building spree on the upper reaches of the Yangtze is to exacerbate the
silting problem in the Three Gorges area and further downstream. One thing
is already known, however: the opening of the Three Gorges Dam may have
improved the flow of river traffic between Chongging and Yichang, but it has
created as many problems as it has solved. Only time will tell whether the
authorities can overcome the current difficulties and open up the river to the
extent that planners originally conceived.
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