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6-5 Finfishing in Bai Chay Bay.

Net casting in mangrove water-way.
Small edible finfish drying.

Portable fish traps awaiting placement in mangrove for a high
tide harvest of finfish.
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Wild terrestrial vertebrates such as lizards, snakes and bats are listed as part of the

remaining vertebrate fauna associated with Bai Chay Bay (Anh, 1992).
6.6.7 Mangrove Food Chains and Trophic Dynamics

The complex nature of mangrove ecoéystems is evident from the accounts given in
sections 6.5 and 6.6 above. Some idea of the rather subtle networks which make up the food
chains and food webs of mangrove ecosystems was given in section 6.6.1. The ecological
importance of mangroves and their economic values go well beyond the obvious boundaries of

these trees of the intertidal estuaries.

Even some pelagic finfish species depend on the mangrove-driven system for the
resources needed to complete their life cycles. For example, many large fish species utilise the
mangrove estuaries as nurseries as juveniles. In addition, they visit this environment at high

tide on feeding excursions into the mangrove waterways.

Not all of the life forms which make up the complex food webs of mangrove systems
have the same degree of tolerance to environmental changes. This fact is especially important
in the context of Oil and Chemical Spill Management. This is a very important topic and is

addressed more fully in section 6.6.8 below.
6.6.8 Mangrove Ecosystems and Environmental Vulnerability

Shallow habitats, unlike exposed high energy coastal areas, have a higher
vulnerability index in relation to oil and chemica! mishaps. The quiet (low energy) waterways
of mangrove deltas are highly vulnerable to oil impact especially if the spills are taken into
the estuarine waterways by tidal currents. In a Malaysian study of environmental
vulnerability of coastal habitats in relation to oil spills, mangrove swamps had a high
vulnerability index (V.1.) of 10. In contrast, open coasts with strong wave action had a V.I. of 1.
Coral reefs in moderately deep water (720 feet) with a salinity of 34 ppt had a V.I. of 4-5. Mud
flats, typically exposed at low tide and composed of a sandy-mud substratum are biologically
rich and exposed to a variable salinity, often 20 to 30 ppt. Such habitats have a V.I. of 8-9
(Chua, 1984).

Oil spills are unlikely to oceur at Cai Lan Port, which will not be shipping oil or fuel.
Potential sources of oil would be limited to the ships’ fuel tanks. However, it is important to
emphasise that cil products in crude or fuel oil form contain a whole range of hydrocarbon
compounds. Many of these can be toxic and / or lethal in the mangrove zone and in tidal

estuaries. A discussion of oil spill contingency requirements is given in Chapter 8. It must be
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noted that the existence of the B-12 Qil Port at the entrance to Bai Chay Bay is of considerable
concern from an énﬁromeﬁtal standpoint. The large quantities of vil carried by these ﬁmkefs_
pose a much greater risk to Bai Chay Bay than the quantities of fuel likely to be carried by
ships calling at Cai Lan. The high vulnerability index of mangrove areas is_aﬁ extremely
important environmental consideration in the context of the Cai Lan Port Project, Port and

Shipping Operations in the adjoining bays and coastal areas.

6.7 Economic Considerations
6.7.1 Introduction

The remaining sections of this chapter seek to show that-although the absoh_lté
biological, ecological and economic values of Bai Chay Bay are difficult to. define, it is possible
to assign a tentative dollar value to some components and products of the mahgrove ecosystem,
This is rarely attempted but has been done before, for exdmple, in the context of Bruneian
finfish values (Maxwell. 1991) and with the molluscs of Ha Nam Ninh Provinée (Duc 1993). _

Mangroves have long provided economically important products. Some of these
traditional uses still apply today. They include fuel exploitation (fireWood), wood and
charcoal production, bark extraction and tannin products, nipa palm (Nypa [ruticans) products
such as roofing materials, rice rapping, fishing floats, plant protein and alcohol manufacture,
cattle fodder, fertiliser, art and craft manufacture. Specialist products include_ latex, fish
poisons, cork and medicines such as Acanthus ilicifolius leaf extracts (used as a rheumatic
reducing agent) and the pounded rhizome of the mangrove fern Acrostichum qureum (used as an
antiseptic applied to wounds and boils (Hong and San 1993}); : '

Not all of these products are relevant to Bai Chay Bay, howevér, firewood
exploitation is an on-going activity studied in some detail during the field surveys. The
surveys form the basis of the first of two case studies presented below. The second is regarding _

mangrove-dwelling shellfish,
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6.7.2 Case Study 1. The economic value of Avicennia marina firewood in a hamlet near Le
Loi Bai Chay Bay.

6.7.2.1 Basic Premises

The firewood.
Avicennia marina is a small, hardy, bonsai-like shrubby tree with yellow-white bark,
olivé to radiant green small leaves and small buoyant edible fruit. The sweet and sour
leaves are pdpular and nutritious as cattle fodder. The mineral and polyphenolic
“content of the wood renders it mildly explosive when dry. It is an excellent and "hot”

firewood, ideal for cooking,

Estimated gathering rate.
“The estimated gathering rate from field observations, measurements and calculations
(see Plate 6-2 A) was 50 kg per morning and afternoon session (Plate 6.2 A & B).
Typically the people worked for two sessions per day. Some sessions involved walks of
3 - 6 km across sand and mud flats (Plate 6-4 B).

Charcoal equivalents.
Wood charcoal is a popular and affordable cooking fuel. Charcoal costs and quality
-vary. Poor quality charcoal sells for between 5,000 and 7,000 dong in the market. Local
- people use around 2 kg per day for cooking. Assuming 1 kg of poor quality charcoal was

used in.one cooking session and that two cookings took place per day we have:

(i} cost of charcoal . =6,000dong /kg
(ii) twocookingsperday .  =2kgperday
= 14 kg per week
= (14 x 4) 56 kg per month
The cost of cooking per month
: ' = 6,000 dong
x 56 kg = 336,000 dong

At a conversion factor of dong to $US of 10,936, the value of firewood used by an average
family per month is $US30.72.

.Firewood vs. charéoal. :

Assuming the gathering rate described above and that fuel is five times less efficient

than charcoal, we have:
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(i). 100 kg wood gathered per day : o
(i) 100 kgwood /5 " =20 charcoal kg equivalents
=20 kg x 6,000 dong
= 120,000 dong / 10,936
= $US1090.

So 100 kg of Avicennia marina firewood is estimated to be WOﬂhI$U5'.10.9O..

‘Cooking w1th Avicennia marina f:rewood : .
- Having established that 5 kg of wood would equate with 1 kg of poor qualaty firewood -
we can calculate, as follows:
At5kg / cookmg session and 2 cookmgs sessions per day:
= 10 kg used per day
= 300 kg per month.

This 30 kg wood is approximately equivalent to 56 kg of poor charcoal valued at
$US30.71 as above, or $U5368 per annum.

6.7.2.2 Extrapolation of the Above

The local people do not gather mangrove firewood consistently. - However, the
exploitation is frequent, with perhaps more activity in the winter months.- Asé_uming a

gathering season of around 5 months per year as a conservative estimate, we have;
300 kg wood per month x5 months = 1500 kg per person.

Assuming that a village of 20 households with the average of 4 people per household

(refer Chapter 3) consuming fuel at the rates described above we have:

10 kg x 20 households x 365 = 73,00 kg of wood bumnt

- per village per annum.
- At $US10.90 per kg, this has a value of approximately $US730. - -
There are 2,000 ha of mangroves in the Hoanh BiriH District of Quang Ninh Province.
Although the exact proportion of Avicennia marina is not known in relation to other species; it

is reasonable to assume on the basis of the field surveys and literature such as Hong and San

1993 that the species occupies some 20 - 25 % of the total mangrove area, or some 400:-ha. If this
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400 ha were to supply just two villages of 20 households (a conservative estimate) with their

annual cookery needs this gives a dollar value of at least $US1,460.

6.7.2.3 Conclusions

This case study highlights the dollar value of one mangrove species simply in terms of

- its use as firewood. The known economic uses of mangrove are many and varied as already
described. However, it is emphasised that the use of Avicennia marina or any other species as
firewood may not be the most economically or scientifically sound use of the resource.
Nevertheless, this study does show that mangroves are very important in the lives of people
living around Bai Chay Bay. The case study described below, however, shows that the
mangrove-dependent biota, including finfiéh, crustaceae and molluscs carry a far superior

dollar value than firewood.

6.7.3 Case Study 2: The estimated economic values of the two molluscan resources in two

areas of Ha Nam Ninh Province, Vietnam (after Duc 1993),

The shellfish (molluscs) for which economic values were estimated were Mereirix
meretrix and Mactra quadrangularis. These oceur on tidal mudflats of Kim Son and Xuan Thuy

Districts in Ha Nam Ninh Prov_ince.'

The methods of estimation and the parameters used are shown in Table 6-9. The

estimated dollar values are shown in Table 6-10.

Table 6-9:  Harvest of the two molluscs Meretrix and Mactra in the Xuaﬁ Thay and Kim Son
: areas of Ha Nam, Nam Ninh Province (after Duc 1993).

Spe Number of People Involved in =Torl nes Harvested
(district) _ Harvest
p , . |
| Meretrix . :
§ (3. Xuan Thay L 100 60
30

b.KimSOl‘l)~ ' : . : 50

| Mactra .

| (a. Xuan Thay 200 | 1,200
; 100 360
Note: Hafvest was calculated at the rate of 10 harvest days per month over 6 months.
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6.7.4 Deductions fromthe Data . =

The economic worth of mangrove-generated products is clearly considerable. Economic
analyses involve many factors, projections and calculations and are complex to. perform. Many _. _
more case Studies invite attention, however, they are béyond the scope of this assessment. The
two case studies given here nevertheless underline the combined eco]ogié_al and economic value
of the mangrove eéosystems in Bai Chay Bay and environs. The economic importance and need
for sustainable'm'anagement practices-in-.these coastal environments is paramount. - The fact
that 10,000 people are directly involved in finfishing alone in Quahg Ninh Province (refer
section 3.2.2) emphasises this point.

Table 6-10:  Estimated economic value of the Meretrix and Mactra resources in Xuan Thay and -
Kim Scn areas of Ha Nam Ninh Province (after Duc 1993).

- Points of Comparison - Meretrix : . Mactra |
Xuan Thay | KimSon | Xuan Thay { Kim Son

Area involved (ha)

Shelifish density
{no./m2)

Biomass (g)
Meat/mollusc ratio
Total yield of area (tonnes)

Yield taken (tonnes)

Market price (dong / kg)

Economic value (million

dong)

Export value ($US)
a. meat
b. shell

c. total
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CHAPTER7  EFFECTS OF CAI LAN PORT DEVELOPMENT ON THE PHYSICAL AND
BIOLOGICAL CHARACTERISTICS OF BAI CHAY BAY

7.1  Introduction

In Chapter 5 the physical and biological characteristics of the Cai Lan Port area and
Bai Chay Bay were described, and in Chapter 6 the ecological status and economic values of
the Bai'Chay Bay Mangrove .Ecosystem were discussed. The effects of the Cai Lan Port
construction on these components of the environment are described below. Construction of the
port will have direct effects on the physical and biological environment of the port site itself,
including the destruction of some small areas of mangrove in the immediate vicinity of the port.
Other possible effects on mangroves elsewhere in the bay could occur if the development were to
alter the water quality and sediment loadings in the bay, either during construction or

operation.

Mitigation of the impacts will be required to ensure that the environment is not affected

by the port construction project. Mitigation and management are the subject of Chapter 8.

Section 7.2 describes the direct effects of the port construction on the biclogical
environment in the immediate vicinity of Cai Lan This includes both terrestrial and mangrove
ecosystems. In section 7.3 the broader potential effects of the port development on the water
quality of Bai Chay Bay and on the mangrove ecosystem are explored. The current status of the
mangrove ecosystem and the sources -of sediments and other contaminants which could

potentially affect it are described. Section 7.4 summarizes this chapter.

7.2 Direct Effects of Port Construction
7.2.1° Effects on the Terrestrial Environment in the Inmediate Vicinity of Cai Lan

The vegetétion of thé Cai Lan Port area is not of high ecological value. The entire area
has been modified by clearing, burning or quarrying. The effects of port construction on the area
. will be minor. The habitats of fauna such as invertebrates, birds, rodents and reptiles which
may live in the area will be destroyed. However, similar habitats are commeon in the vicinity ‘
of the port. Scrub, forest and plantation areas in the nearby hills of Bai Chay Peninsular are
present for soil conservation purposes and are 1ikely to provide good habitat if left to develop.

No effects on biodiversity in the area are expected to occur as a result of port construction.
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7.2.2  Effects of Construction on the Mangroves of Cai Lan Port

Reclamation will cover the band of mangroves along the shoreline east of the existing
 berth. Berth construction will occur across part of the mouth of the small Cai Lan Estuary. The
estuary will remain open to the sea but only along the uppérfreac.hes:of the shoreline. Tidal
flushing is likely to be impeded by the berth construction. One Way to avoid this would be to
relocate the inner pdrtion of berth 7, which is the main constraint on tidal flushing in this area
(refer Fig 2-1). Unless this part of the berth is removed it is likely the estuarine area behind
berths 6 and 7 will graatduall;}v silt up and the mangroves.in this area will bé affected in the long

term.

. Section 6.5.7 presented a classification of the mangrove area of Bai Chay Bay based on
ecological and economic values. - The areas immgdiately-édjatent to Cai'Lan Port which would
be destroyed by port construction are rated "low".. The mangroves in this area are sparse and
stunted and the fauné in this area has been depleted. They have a lower écono_mic worth than
the larger expanses of mangrove around the northern shoreline. Thus reclamation of the Cai
Lan Mangroves will destroy only a small part of the total mangrove resource around Bai Chay

Bay and is not likely to have a significant effect on the ecosystem within the bay as a whole.

The loss of this area of mangroves should be mitigated by im_provements' or protection of
mangroves elsewhere. However, it is niot recommended that a separate mitigation plan be
drawn up for works to 2000. The total area of mangfove to be lost during the development of the
port and the industrial areas to 2010 will be larger.. A mitigation plan to cover the_whofe_
development to 2010 should be drawn up. This should incorporate mitigation of the small area

to be lost in the stage to 2000. These proposals are discussed in more detail in Chapter 8.«
7.2.3  Effects of Dredging on Marine In-Fauna

Dredging will remove any fauna in the sediments along the channels. No information is
available as to the in-fauna likely to be present. Considering the size of Bai. Chay Bay

relative to the area to be dredged, this is not expected to have a significant impact on the

biodiversity of the marine fauna.
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7.3 . Potential Effects on Water Quality and the Mangroves of Bai Chay Bay
7.3.1 . Summary of Existing Status

The mangroves of Bai Chay Bay have been modified by aquaculture, firewood
gathering, grazing, reclamation and dyke construction. No area of fully natural mangrove

forest was observed during the field 'surveys associated with this EIA.

" i Bstuarine environments by their very nature accumulate sediments and it is these soft
sedimeﬁts that are colonised by mangroves. Sediments are brought into Bai Chay Bay by the
rivers which drain into this area. Sediment loadings in the Duong Huy River (a tributary of
the Dien Vong River) and other rivers in Quang Ninh Province were described in section 5.3.6.

“The agricultural and other land use practices upstream have contributed to a sediment load
which varies seasonally but ranges from around 7 g m3 to 50 g m in the Duong Huy River and
as high as 145 g m'3 in the Bang Ca River. Suspended solids at sites in Bai Chay Bay were
around 40 g m-3 near the Bay's Northern Shoreline during the water quality surveys (February
and June 1994), as reported in section 5.6.2.2. The suspended solids concentrations were higher in
summer, as the rainfall was much higher and greater entrainment of sediments within the

catchment is likely to have occurred.

- The mangrove ecosystem around the northern shoreline is considered to be healthy and
is well able to cope with the levels of sediment that enter in the river waters. The additional
contributions to suspended solids loads in the Bai Chay Bay waters are not expect to adversely

affect water quality.for the reasoris outlined below.
7.3.2 - Possible Sources of Sediment

~ Sources of sediment which could arise during port construction include sediments from
dredging and reclamation activities, and sediment and other substances entrained by

stormwater runoff as described below.-
7.3.2.1 Dredging . .

- Dredging will disturb the bottom sediments in the port approach channels and in the
berthing and turning areas. Sediment may be entrained during this process. However, once the
soft sediments which form the upper la)'ref_ of the sea floor substrate have been removed,
dredging of the harder clayey sediments of the deeper layers is likely to result in less sediment
ent_rairiment. The sea is calm in Bai Chay Bay for around 84 % of the time (refer section 5.3.4).
. _ Currents moving into the bay move relatively slowly on the flood tide (0.52 m s-1 measured at
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site V1 - refer section 5.3.3), and generally travel:in a westerly direction. Sediments entrained
during dredging at the Cai Lan Port site would need to be carried considerable distances to the
west across Bai Chay Bay to the mangrove areas. The lafger se'diment particles are likely- to
settle before they reach these areas. The deposition that does occur would be of relatively
short duration (the period of channel and berth construction), and dredging would then be
limited to periodic channel maintenance works. -Any additional depoéition that may occurasa
_ result of dredging is likely to be insigniﬁcaf\t, Both in terms of the ability of the mangroves and
associated fauna to deal with any increase, and in comparison to the concentrations of
suspended soliﬁds.'currenﬁy being brought into the Bay via the rivers. This is not expected to

have a significant adverse effect on the mangrove ecosystem.
7.3.2.2 Reclamation .

During reclamation the dumping of rock and fill material along the berth line will
disturb the sediments. Likewise, once the reclamation wéll is in place, dredged materials are
likely to be pumped into the reclamation area, displacing turbid water which will drain back
into the sea. The methods commonly used intefnationally to prevent such sediment enteriﬁg the
marine area surrounding the port will need to be used at Cai Lan. This will include the use of
sediment curtains along the berth line and around the overflow drains from the reclamation.
These will be described in more detail in Chapter 8. Provided such protective measures are
stringently applied, there is not expécted to be an adverse effect on water quality diuing' the
reclamation activities. It is in the interests of the port development to ensure that increases in
sediment into- Bai Chay Bay do not occur, this could result in a more extensive and more

expensive dredging programme.

During the construction period, runoff generated on the yard areas behind the
reclamation area will need to be directed into the reclamation so that sediments which may be

entrained on land can also be caught by the silt curtains,
7.3.2.3 Stormwater Runoff

Sediment and other materials in the port yards could enter Bai Chay Bay in
stormwater runoff. It will be necessary to install drains or bunds to ensure that dirty water .
cannot enter the sea. This would apply particularly to any areas which store bulk goods or in
which vehicle oil and grease or fuel could be entrained by stormwater. Provided this is done
and that waters containing sediments and other contaminants are appropriately treated before
entering the sea, adverse effects on water quality can be minimised such that no significant
effect is‘caused on the marine ecosystem. The measures recommended are discussed further in '
Chapter 8. '
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The yards to be constructed will be approximately 412,000 m?2 in area, Given a rainfall
of approximately 1,419 - 2,892 mm (refer section 5.2.3.1) this will give a total site runoff
-~ (stormwater) of be_tween 585,000 cubic metres and 1,191,000 cubic metres per year. Most of this
would occur over the summer months. Thé distribution of site water runoff over the course of the

year is shown inTable 7-1. -

Table 7-1:  Average site runoff over a twelve month period (x 1000 m3).

Apr May Jun

46.4 1099 1112

Month Oct Nov Dec
FRunoft 1426 1901 1082 600 20.1 5.8

‘Source:  Rainfall data, Table A2-2.

Taking into account the number of rainy days (Table 5-3), the average maximum site
runoff generated in one day would be around 9,000 m3 (in August, the rainiest month). This will
need to be taken into account when designing stormwater treatment facilities. Site runoff

management will be discussed further in Chapter 8.

An important point in relation to site runoff is the potential for storm surges in this part
of Vietnam. The maximum height predicted for this area is 2.5 m (section 5.3.6). A maximum
tidal elevation of +3.71 m was recorded at Cai Lan (section 5.3.4). On top of a high tide, a
maximum surge level could thus reach +6.21 m (similar to that reported by local residents in

1985). Tﬁe crown height of the berth is set at +5.0 m (refer Chapter 13 of the Feasibility
Study). A maxdmum storm surge could overtop the berth by around 1.2 m. Given the frequency of
storm surges m the area (6 % of those recorded have been between 15and 2 m surges), it is
important to ensure that a surge could not carry goods from the port area into Bai Chay Bay.
Bulk gmds storage yards should be elevated at least 1.2 m above the crown height of the berths
or shouid be bunded to that level with a bund gate which can be closed in the event of storm
surge. Simi'_la'rly,. aH stormwéter treatment areas will need to be elevated to a level which

will ensure they are beyond the reaches of storm surges.



7.3.3 Other Sources of Contamination
7.3.3.1 Qil and Grease -

Chemical analyses of water collected in Cua Luc Strait and offshore of Bal Chay and
Hon Gai indicate. higher levels of oil than elsewhere. At Cua Luc the concentration of oil, in

particular, is above the Vietnamese Provisional Criterion (refer Chapter 5).

Stormwater treatment systems will need to include methods for ‘collecting and dxsposmg
of oils that could accumulate on the port yard surfaces In the case of Cai Lan Port: this is most_
likely to be derived from vehicles dripping oil, or from refuelhng and mamtenance areas. Ca1
Lan Port is not expected to be used for fuel or oil shap_pmg.. However, sh_1ps carry oil and oil -
products as fuel. In case of accidents such as fire or collisions, it is possible that such products
could enter the sea. If a large quantity of oil were to enter Bai Chay Bay and réaé_'ﬁ the
mangrove areas this could result in a loss of biological resources. The effects of this could be
serious for local inhabitants who use these resources for food and firewood. It could also affect
fish bfeeding patterns with possible decreases in fish stocks offshore in later years. An 'o_il spill
contingency plan will need to developed and equipment purchased to ensure that in the event of
a spill it can be contained before harm is done to the Bai Chay Bay ecosystem Thls 15 dlscussed
further in Chapter 8. ' ' '

7.3.3.2 Sewage

Sewage and other untreated waste waters should not be allowed to enter Bai Chay Bay
To maintain the heaith of this environment as an aquaculture and potenhal contact recreation
area, a sewage treatment plant or plants will need to be installed. The Vletnamese Provisional
Criteria set standards for faecal coliforms in Class I and Class 1I waters, Class 1 waters bemg
those for water supply, tourism and flshmg ‘The waters of Bai Chay Bay would be considered
Class 1 waters. Criterion 6 sets limits for faecal coliform of 5000 cells /100ml and for BOD 80 mg
Il 1t may be necessary to refine the requuements for water quality standards in Bau Chay Bay
which is an enclosed water body whose water exchange dynamlcs are not as yet fu]ly
understood. The sensitivity of the envu‘onment and the importance of mamtammg the
mangrove resource suggest that more conservative criteria may be required. Once defined, these
limits should be used as design criteria for a treatment plant to cater for the sewage from the
port facilities. The design should be sufficient to cover the expected growth in the size of the

port to 2010, or should be easily able to be expanded as the volume of sewage increases.
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7.3.3.3 Contaminants from Ships

Contammants from ships could include sewage as noted above and oil contaminated
waters from bilges, etc. Dlscharge of ballast water taken on in waters elsewhere in the world
have the potentlal to carry. new marine organisms into the Ha Long Bay while ships from other
areas ah‘eady‘enter Ha'Lbng Bay, the increased shippi.ng traffic is likely to increase the risk of
new organisms being introduced. Vietnam is a signatory to conventions which prohibit the
dis_charge of sewage and other waste waters in coastal water (Table 7-2). These conventions

will need to be rigorously enforced. This subject is considered further in Chapter 8.

7.4 Potential Effects of Dredging and Disposal in Ha Long Bay

. A large volume of sediment will be dredged in the Cua Luc - Hon Mot Channel in
prepafétion for the arrival of large vessels. There have been no plans as to disposal sites for
dredged sediments. The large quantities involved (6 million tonnes during channel excavation
- and 0.5 million tonnes per year for maintenance) could affect the marine environment of Ha Long
.Bay Site location and disposal methods may become an important issue in the future. It will
be essential to ensure that disposal sites are located such that the marine environment is not
adversely impacted. The image of Ha Long Bay as a tourist destination for dlvmg and other

water-related activities is of great 1mportance in this respect.
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Table 7-2: International conventions to which Vietnam is a signatory.” - -

1972 is as follows:

| ~ Convention on the Prevenhon of Marine Pollutzon by Dumpmg of Wastes and Other Matter,

19‘72 (London Dumpmg Convenhon)

. Intematxonal Conventxon for the Prevenhon of Polluhon from Shlps, 1973 as modmed by the |
Protocol of 1973 re]ahng thereto (MARPOL 73/'78) '

*» Protocol relating to intervention on the high seas in cases of pollution by substances other
than oil, 1973, - T -

* Protocol of 1976 to the International Convention on Civil Liability for Oil Pollutmn Damage, ‘
1969.

e Protocol of 1976 to the Internauonal Convenhon on Estabhshment of an Intemataonal

Standard* for Compensanon for Oil Pollutlon Damage 1971
* Convention on Long-Range Transboundary Air Pollution, 1979. . o
» United Nations Convention on the Law of the Sea, 1982,

* Protocol of 1984 to amend the International Convention on Civil Liability for Oil Pollution |
Damage, 1969.

s Protocol of 1984 to amend the International Convention on the Establishment of an

International Fund for Compensation for Oil Pollution Damage, 1971.

* Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal, 1989.

Source: Institute of Ecological Economy.

Note: * = word missing in original.
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7.5 . Summary of Effects on the Physical and Biological Environment

‘Terrestrial vegetation and fauna of Cai Lan Port:

The ecological value of the area is low and no rare species are present.
Excavation and road development will remove small areas of habitat.’
Similar habitats are present in the vicinity of the port.

No effect on biodiversity or ecology of the area is expected.

Coastal vegetation and fauna of Cai Lan Port:

Small areas of mangrove to the east of the existing berth will be covered during
reclamation.

The mangroves in this vicinity are considered to be of low ecological and economic
value and the overall effect of removing these small areas is negligible in relation to

the Bai Chay Bay mangrove ecosystem.

Topography and hydrology:

The coastal faces of the small hillocks along the port backshore area will be
excavated for yard developrﬁent, but otherwise the overall topography will not be
changed.

Drainage over most of the flat port area is currently to ponds behind a bund along the
Cai Lan Estuary. The surface hydrology of the area will not be significantly
affected by the construction.

Water quality and the Bai Chay Bay Mangrove Ecosystem

Threats to water quality from increased sediment generated during port construction
can be controlied using up-to-date practices. In comparison to sediment entering
Northern Bai Chay Bay from rivers, the amount of sediment that could reach the
northern mangrove areas from port activities is negligible.

Sewage discharged from the port and ships could adversely affect water quality and
will need to be treated before discharge.

Hazardous wastes (if these are present), oil and grease, fertiliser and other refuse
could pose a threat to water quality if untreated.

Bulk storage areas should be raised above the height of maximum potential storm

surge or bunded above that level.

“The above sections point out the possible effects that port construction and operation

could have on the Bai Chay Bay area. Direct effects on the environment will be limited to the

construction and reclamation near the port area. Provided internationally accepted methods to

construct and control the effects of the activities are adopted, degradation of the Bai Chay Bay
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environment will not occur. - It is clear that mitigation and management plans are required to
ensure that activities which could contribute to environmental degradatiori do not occur. These
are the subject of the Chapter 8, '
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_ CHAI_'TERB_ MITIGATION, MANAGEMENT AND MONITORING

8.1 . Introduction

As described in Chapters 4 and 7, the port development at Cai Lan will have some
effects on the human, physical and bioclogical environment. The effects are summarised in
Sections 4.7 and 7.4. Some of these effects are unavoidable. For example, the port will increase

the traffic through Cai Lan and the noise generated by vehicles will also increase.

Other factors will change as a result of changing population in the area as Ha Long
City develops. While there will be changes in, for example, population and traffic that can be
solely attributed to the Cai Lan Port Construction Project, similar changes will occur as the city
growé and its economic status improves. Ha Long City Planners will need to develop longer-
term strategies to cope with the effects of such change in the city generally. This would need to

take place alongside mitigation planning by Cai Lan Port Authority.

(i) Protection of the Social Environment.

Prevention of strain on social services (such as health and education).

- Minimisation.of .noise from the port area.

- Minimisation of dust from the port and from the road passing through Cai Lan.

= Minimisation of gffects of increased road traffic, especially the risk of accidents.

"= Minimisation of the effects of increasing ship traffic, especially in Cua Luc Strait

where the Bai Chay - Hon Gai ferries cross.
- Mitigation of effects on culturally important areas.
- .Mitigation of changes to the landscape character.

For the protection of the physical and biological environment, the following will
- " need to be provided for:
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(ii) Protection of water quality. = - .

- Provision of sediment control devices during reclamation and earthworks at the port

site.
-. Design of a treatment plant for site stormwater runoff.. .

- Design of a sewage and wastewater plaht to treat effluent generated at the port

facilities.
- Design of a solid waste storage facility to minimise leachate and odour.:

= Development of manageménf strategies and contingency plans for minimizing the

 risk of oil spills or chemical spills.*

Each of these is discussed below. In some cases; the effects of port deve_lopr'n.ent are not
likely to emerge until close to 2000, or later, during Phase II of the development up to 2010.
Some suggestions and recommendations about the mitigation of future developments are made as

appropriate.

8.2 Proposed Mitigation Measures to Protect the Social Environment
8.2.1 Prevention of Strain on Social Services

Social services that could be affected include local education and health .services. More
detailed planning is required in order that local residents are not disadvahta_ged by'thé 'port
development. This may need to form part of the wider planning for the defe.iopment of Ha
Long City, but in the interim, changes in the population in Cai Lan should be mohitbred and

appropriate steps taken to increase services as they become necessary.
8.2.2 Minimisation of Noise Effects

- It is not yet known whether the port will operate-on a 24 hour basis or_for a shorter
period daily. It is expected that noise levels in Cai Lan residences by day will be below the
recommended guidelines of 40 dB indoors. It may be that certain noises such as backing beepers.
may cause a nuisance at night. This should be investigated once the operations begin. If
necessary, alternative warning methods may need to be devised. A Noise Management Plan

should be devised to ensure that noise is minimised.
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If the small hillocks along the foreshore are to be retained this would provide some
topographic barrier to the noise generated at the port. If this is not possible in the design.
planning, it may be. necessary to develop an artificial topographic barrier or bund between the
port sifé and local residences as the port expands and the noise levels generated increase. Such

a bund could be incorporated into an overall landscape plan for the area.

Because noise levels will continue to increase as the port gets bigger, a consultation
strategy should be adopted to ensure residents’ concerns are accounted for and noise prevention
measures are effecfiv_e. The residents most likely to be affected as the port grows will be those

_'aloﬁg the hillside below Route 18. '

8.2.3 Minimisation of the Effects of Dust

Dust is likely to be generated both on the port site and on Route 18 during the
construction and operation of Cai Lan Port. The quantities of dust generated will depend to some
extent on the road and yard surfaces installed (paved or unpaved). It may be necessary to use
-water-trucks on Cai Lan Port site and on Route 18 to control this dust. A Dust Management Plan
should be designed to facilitate this.

Key methods of such a inanagement plan would include:

- Minimizing the areas disturbed.
- Revegétating disturbed or bare areas as soon as possible.
- - Suppressing dust with water, including the use of sprinklers over bulk storage areas,

and water trucks on roads and yards.

_ Some large areas of the port site and its hinterland are bare of vegetation or are only
sparsely vegetated.. To minimise dust generation, a full vegetation cover on areas not being
utilised for port operations should be. encouraged. This could include grassed areas or the
development. of forest plantations. As well as minimising dust, this would also assist in

_improving the landscape quality of the site.

Criteria. for the protection of human health and avoidance of dust nuisance were
described in Chapter 4.. It will be important that some criteria for protection of human health
off-site are adopted and that dust minimisation procedures are put in place to ensure that the

criteria are met, It is recommended that standards of the type outlined in Table 4-2 be adopted.
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8.24 Minimisation of Road Traffic Risk

“The greater volume of traffic genérated by the port,i'and _the'l_ikély increase in heé‘_fy'
vehicles in the reéidential areas 6f Cai Lan and other residential éreas on the main routes to
Cai Lan Port will pose a greater risk to residents. Insti.gation of a low speed limit on the narrow
residential street of Cai Lan would reduce the danger of accident. Provision of a clearly marked
footpath and cyéle’ track on ore ot both sides of the road for foot traffic and .'bicyc.les. would also
~ reduce the risk.' Additionally, if traffic could be persuaded to "keep ‘ﬁght“ at all times by the
use of signs, the likelihood of accidents and possible congestion would also be reduced.. A Traffic
Management Plan should be devised to provide risk control in the residential areas of Cai Lan
and Gieng Day, in particular along the section of Route 18 between Gieng Day and Cai Lan Port,
which until now has had very little traffic. Similarly, the.s'trefc'h of road. between-Cail Lan
Port and Bai Chay may need to be included in this plan.

8.2.5 ' ‘Minimisation of Shipping Traffi¢ Risks -

As described in Chapter 4, the great increase in the number of ships passing through
Cua Luc Strait will present an increased risk of shipping accidents in this narrow sea passage:
At present ferries give way to the larger ships. Regulations to cover the speed and right-of-
way of vessels going into and out of Cua Luc Strait will be needed. A form of traffic control from
a centralised location to direct ships as to whether they are free to enter the channel should be -
designed. It may be necessary to limit the passage of ships to one vessel in Cua Luc Strait at any
one time, in order to lessen the inconvenience to passengers when the ferries have to wa:t for

ships to pass. If the prediction of around 7 - 8 shlps per day is roughly correct, this should not
be difficult to govern. .

As well as the risk of collision or similar acc:dent in Cua Luc Strait, the potential for
accidents such as fire or ol spill will also be mcreased " A priority for Quang Ninh Port and Cai
Lan Port Managers should be the design of contingency plans which will cover accidents such as
collision, fire and oil spill. The location of Cua Luc Strait in the entrance to' Bai Chay Bay
means that this is a crucial area. Any substances spilled here, ‘especially on an incoming tide
would be carried throughout the bay. It may be in the interests of all ports in the area,
whether private or State-owned, to contribute to the development of a-contingency plan as a
body. This would prevent duphcatlon of the necessary equipment and ensure that a coordinated

effort could be made in the event of an acmdent

Routine refuelling and oily waste handling should also be considered in térms of the
potential for oil sp:lls These elements would need to be taken into account in the preparanon -
of oil spill contmgency plans.
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_ A Cua Luc Strait Management Plan should be devised, including regulations and plans
such as those recommended above, based on updated predictions of the likely numbers of vessels
and the types of cargo to be carried to Cai Lan Port, as these become available. A further
consideration is the potential for contamination of Bai Chay and Ha Long Bays by the
discharge of organisms in the ballast water that are new to the area. Provisions for enforcing

conventions already in place should also be incorporated into this management plan.
8.2.6 Mitigation or Minimisation of Effects on Sites of Cultural Importance

- The important cultural sites in the' vicinity of Cai Lan are the pagodas along the
foreshore in the proposed port area, and the cemetery on the hillside above the shoreline
designated for later development. Buddhism is not a State-sanctioned religion but it has great

significance to numerous Vietnamese people.

The design plaﬁ proposéd in Chapter 12 of the Feasibility Study requires removal of
one of the two pagodas, as the hillock against which the pagoda stands will need to be
excavated during berth construction. If the decision is made to follow this design, it should be
done in consultation with the local people,

As set out in Chapter 4, the alternatives are to.remove the shoreline pagoda or to leave
it in-situ and redesign around it. The decision should be made in consultation with the local

people and People's Committee,

- Mitigation measures that could be applied, were the decision made to remove the

pagoda include:

- Selection of a new pagoda site and relocation or rebuilding by the port authority.
- ‘Landscaping and protection in perpetuity of the new pagoda site.

Mitigation measures could be extended to include the existing estuary pagoda, which is
to remain unaffected by the development; including: -

-~ Provision of a buffer zone between the port area and the pagoda.
- Landscaping. - '
.. - Provision of an improved accessway to the pagoda, upgrade of parking facilities,

oete,
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. The cemetery on the hillside below Route 18 may be in the lin€e of a proposed access road
between berth 7 and Route 18 (after 2000).  The design:will need to ensure that the cemeterj is
not affected, and consultation with local people regardmg appropriate means of protecting the
area should be undertaken. . ' :

8.2.7 Mitigation of the Effects of Changes to the Landscape = -

The development of the port will affect the rural character of the area and present an
industrial view to travellers on the section of Route 18 which passes the port. Tourism is
growing in this area, and improvemehts to Route 18 which will occur during the development of
Cai Lan Port will mean that an increase in the number of tourists exploring this area is likely.

To improve the landscape quality a number of steps are: possxble

The hillocks near the foreshore of Cai Lan Port will be excavated along the shore side
but a natural topography will be seen from Route. 18. - This 'wili_ provide some relief to the
industrial nature of the view from the road. Also, the planting of trees as visual buffers on the
flat expanse between Cai Lan Port and Cai Lan Village would be an advantage. - This would
have the added purpose of catching some of the dust which may be generated at the port site
and would minimise dust entrainment from bare areas. Design of the port should incorporate a
Landscape Enhancement Plan to beautify the environment and soften the visual im'pacté on
tourists or passers by. For example, the planting of large palms trees along the-dyke next to-the
small Cai Lan Estuary and along the road leading the port offices would give a continuity with
the foreshore of Bai Chay, where palms are planted near the Petrolimex facility. These
provide a special character to the area and are a major contributor to the picturesque nature of

Bai Chay as seen from the ferries and from Hon Gai.

Planting of pine or eucalypt plantations on areas of ground which are not.going to be
used as yard space in the immediate future would also add to the "greenness” and natural
qualities of the site.

8.2.8 Mitigation of Overall Effects on Residerits below Route 18

Noise, dust and landscape effects may considerably diminish the ‘quality of life
experienced by residents along this foreshore. This will be an ongoing effect as developments
beyond 200 are likely to increase the effects on these residents (unlike those in Cai Lan Village
whose quality of life will improve once the new road along the railway line is installed).
Consultation with these residents should be undertaken to determine their attitude to the
developments. In the longer term, relocation may need to be considered, particularly for those

residents along the foreshore where a new road may potentially be located.
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8.3 Proposed Mitigation Measures to Protect the Physical and Biological Environment
83.1 Minimisation of Sediment in the Seawater During Reclamation

The likely sequence of reclamation at Cai Lan Port was described in Chapter 2. There
are several possible methods that could be used during reclamation. These include:

" Bucket dredging along the berth line to excavate the berth foundation.

- 'Dumping of foundation materials (rock) for berth foundations, and possibly for the
construction of a temporary bund or dyke during reclamation.

- Cutter suction dredging and pumping of mixed sediments and water into the bunded

reclamation area.

'« End-tipping of reclamation materials from on-land borrow sites into the bunded

reclamation area.

As described in section 7.3.2.2, internationally accepted methods for minimising
sediment input to Bai Chay Bay should be used to minimise the amount of sediment entering the
coastal waters, ‘Because of the sensitivity of the Bai Chay Bay environment the methods used
should be those which provide the highest level of protection. A Sediment Management Plan
should be adopted for the duration of the development activities. Methods to protect the
coastal waters are outlined below, as examples of the minimisation which must be undertaken

during construction.
8.3.1.1 Bucket Dredging

Silt ‘protection curtains are commonly erected around the area where the bucket
dredging is taking place. The silt protection curtains extend to just above the level at which
the bucket is working, thus preventing the movement of sediments outside the immediate area
of the dredging. The dredged materials are then lifted onto a barge for transportation to the

target disposal site (either landfill or seabed disposal site).
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8.3.1.2 Laying of Foundation Materials

Silt curtains are commonly used to ensure that-as the rock and sediments settle, the -

sediment is retained near to the foundation area, _
8.3.1.3 Cutter-Suction Dredging and Pumping to Reclamation

Once the reclamation’s perimeter dyke or bund has been constructed, fill méterials can
be pumped to the reclamation area. Cutter suction dredging will allow sediments removed
during dredging of the channel to be disposed of on land rather-than at sea, as recommended in
the design plan for Cai Lan Port. This has the added advantage of niiniinising the éffec_ts of
the dumping of dredged materials on the marine environment of the dumping site. The cutter-
suction method does not result in much sediment being disturbed as the sediments are removed

by suction, and hence silt protection curtains are not normally used.

In the reclamation area, the pumping of the dredged material causes the displacement
of much sediment-laden water. To prevent this entering the sea, an overflow unit is often
installed to drain the displaced water from the reclamation. This consists of a gravity-fed
chamber in which primary settlement takes place. A pipe (é.g., 600 mm diameter) is. located
above the level of the settled sediments to drain water back to the sea. At severai.l_ocations
along the pipe silt protection curtains or other mechanisms are installed to remove sediment
from the water as it passes through the pipes. By the time the water reaches the outlet to the
sea, almost all sediment has been removed. The sediment chamber and protection devic'es in

the pipe must be cleared regularly to ensure the system operates effectively.

8.3.1.4 End-tipping from Land

Excavation of fill material from a borrow area on land may be end-tipped into the .
reclamation area. Displacement of sediment laden water will occur, similar to that described
above. Similar drainage and sediment collection systems would. need to be used as those
described above,

8.3.2 Minimisation of Sediments from Earthworks .

During construction of the port earthworks may be necessary during yard construction. In
addition, excavation of materials from borrow areas destined for the reclamation may also
occur. Rainfall runoff generated in the quarry or earthworks may carry considerable loads of
sediment. It will be necessary to design an Earthworks Management Plan to ensure that these -

sediments are removed before the runoff drains to the sea. Such a plan could involve the
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excavation of interim treatment ponds- to allow sediments to settle prior to discharge.
Alternatively temporary channels could be excavated to direct sediment laden water into the
reclamation area. From there it would pass through the same sediment removal process as that
described in section 8.3.1. . °

~ 8.3.3 Minimisation of Contaminants in Site Stormwater Runoff

" During rainfall, the runoff from the port area may entrain any substances that have
collected on the surface. This could include sediment, oil from vehicles, and materials from the

bulk storage yards. . .

it will be necessary to prevent all such materials from draining directly into the sea. To
achieve this, a site drainage system should be designed to collect all site runoff and direct it to
a treatment facility. Such a facility would need to be designed to cater for peak flow conditions

which might occur during typhoons or other storm events.

Because of the sensitivity of the Bai Chay Bay environment and the large scale of the
port developrhent, runoff from the whole port area should be treated. This could be achieved
by the installation of a grated drainage system around the port area, including along the berth
line. Alternatively, the yard area could be designed to slope slightly to landward rather than
to seaward, so that water drains by gravity to the rear of the site where it can be collected and

treated prior to its discharge into the sea.

The type of treatment plant required will depend on the types of cargo to be stored and
shipped.  Sediment could be removed by settlement and if necessary by the addition of
flocculants to the stormwater plant. If fertilisers are stored on site, runoff from these areas may
require additional treatment. Oil and grease should also be removed from the water, as should

all flotsam and solid waste. .

A Stormwater Management Plan should be developed to ensure that all runoff is
appropriately treated. Sediment ponds could be located in the flat hinterland of the port in the
.~ area currently ponded behind the bund along the estuary. Sediment ponds could be a positive
landscape feature and should form part of the Landscape Management Plan.

8.3.4 . Treatment of Sewage and Solid Waste

Sewage and wastewater will be generated at the port site. To ensure that the water

quality of Bai Chay Bay is not affected by the sewage effluent, a treatment plant should be
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mstalled This should be designed to meet the Vletnamese Provisional: Cntenon for E. coh in
_beach water of 1000-cells / 100 ml, : '

If solid waste is not removed from the site,.decomposition of any ofganic materials may
allow leachate to enter the sea. Unacceptable odours rﬁay be emitted ahd bird, insect and
rodent nuisarice may also result, ‘This could be minimized by establishing a purpose-built solid
waste facility away from the port area. If an on-site refuse area were fo be used, daily covering
of the active face; say to'a depth FO 30 cm would minimise such ﬁuisancé problems. All loose
material will need to be secured to prevent it from entering the sea.” A Waste Manégement Plan

should be devised to control the disposal of seﬁ'age and solid waste in the port site. -

In section 14.4.3 of thé-Feasib_ility Stud&' it is recommended that contractors provide
their own sanitary wasl:e'system, during the construction phase. - It is important that the
-contractors are provided with appropriate methods or locations to dispose of these wastes. .In
view of the fact that sewage treatment facilities are not available in Ha Long City the pond
authorities will need to assist in developing appropriate disposal methods or plant. It is niot
sufficient to make disposal the nominal reésponsibility of the contractors if no reasonable means

of disposal are available.
8.3.5 Mitigation Strategy for Oil and Chemicai Spills -
Site Management

Provided all runoff from the port area is collected and treated as outlined above, oil
and chemicals stored or used on site should be prevented from entering the sea. Key factors to

consider are;

- Adequate bunding (containment areas) for chemical and oil storage

- Appropriate storage containers for the materials, e.g., substances should be stored in
undamaged, labelled and original containers.

- Appropriate handling procedures to minimize the risk to workers and also the
environment. ' '

- Safe compatible storage of materials, e.g., not storing reactive substances together
that can catch fire,

- Protection of drains that go to natural water, e.g., installation of mechanical drain
protectors, or provision of plastic covers that can be placéd over drains in the event |

of a spill.
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It should be noted that any oil, e.g., 200 L drums of oil, should be stored in a contained
area, such as a concrete pad surrounded by an earth bund, so that leaks or spills cannot escape to

the environment (e.g., spilied onto the earth or into drains or waterways).

‘It is recommended that a Port Site Contingency Plan be prepared that covers these

matters.
Oil Spill Contingency

. -If oil were to be spilled from a ship either at the berth or on its way into or out of the
port area, this couid affect the ecology of Bai Chay Bay. An Qil Spill Contingency Plan should
be devised to allow speedy and effective action to be taken in the event of such an emergency.
As outlined in section 8.2.5 above, if an integrated oil spill contingency plan covering Cua Luc
Strait, Bai Chay Bay and Inner Ha Long Bay were to form part of a Cua Luc Strait Management
Plan, it would allow coordination between staff and managers at each port in the area, provide
-cost effectiveness and improve the outcome should this plan ever have to be implemented.
Despite the fact that some of these ports may move in future (refer section 10.2) this should be
carried out to protect the environment in the interim period while the facilities are still

operational.
8.3.6. Mitigation of the Effects of Dredging

No studies have been undertaken regarding the effects of dredging and disposal of
sediments on the Ha Long Bay environment. Investigation of existing and proposed sites should
be undertaken to assess the effects of disposal on marine fauna, and if necessary design methods

to minimize any potential effects.

8.4 _' Ma"nagement Strategy

To implement the above mitigation measures and to ensure that they are effective in
protecting the Bai Chay Bay environment, an integrated environmental management system is
réequired. The foundations of this system would be the management plans recommended above.

To fecap, these include the following plans:

- Noise Management Plan
- Dust Management Plan
- Traffic Management Plan

- Léndséépe Enhancement Plan
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'~ Sediment Management Plan -
- :Earthworks Mariag'emént Plan’
- Stormwater M_anageinent Plan'
- Waste Management Plan
- Port Site Contingency Plan
- Qil Spill Contingency Plan
- Dredging Study

As well, a Cua Luc Strait Management Plan to cover all vessels within the Strait would
be a very useful tool. This would not be a responsibility of Cai Lan Port Authority: alone, but
~would heed to be.a cooperative plan designed with input from all of the shipping operators in

the area.

" %" The environmental management system could have the general outline shown in Table
8.1

Table 8-1: Example of management system.

Commitment to Environmental Protection
(Environmental Policy) '
Environmental Mdnagéxr_’_ment System

R

Objectives for Environmental Management

MANAGEMENT PLANS « - modification
l ' : of management plans

| © . .asrequired

Management Manual(s) Y Y :

|

Training and Educdtion_of Employegs at all Lev&ls |

A

Operational Control

Records of Activities

Monitoring of Success
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- A scenario such as the example shown would enable the port management to ensure
environmental management was applied at all levels within the staff system. Education of the
employees is an important part of the above process. If employees understand the importance of
protecting Bai Chay Bay and the reasons they must carefully undertake the operations as per

the management plans, a much better outcome can be expected.

Continual checking of the effectiveness of the management plans adopted for the port
site is crucial. The best designed systems can fail if all components are not functioning
efficiently. For example, the silt protection mechanisms outlined in section 8.3.1 would fail to
achieve their purpose, which is to allow only clean water to drain into the sea, if the silt
curtains and other devices became clogged with silt, or the sediment trap areas were not cleared
out regularly. Regular checking of such devices to ensure systems are operating properly would
be'integral to -the management plan. In addition, periodic monitoring of the receiving
environment by _tésting the water quality in Bai Chay Bay would need to be undertaken, to

ensure all sediment control methods were working well.

85  Monitoring

Monitoring wiil be required in the vicinity of the port site to ensure that all air
emissions and discharges into the sea meet the standards required by the Vietnamese
Provisional Guidelines, or any other regulations put in place by‘Quang Ninh Province or Ha
Long City. . -

Key factors to monitor will be water quality in Bai Chay Bay, dust and noise. In
addition, the health of the mangrove ecosystem will also need to be monitored, this would need
- to include mangrove status, shellfish and fish health. The detailed désign of monitoring plans
should form part of each of the management plans to be prepared by Cai Lan Port Authority.

~ The menitoring required is outlined below.
8.5.1 Noise

Noise levels in the residential areas should be monitored during construction and once
the port area is operational. The aim will be to ensure that daytime and night time noise does
not exceed the maximum levels suggested -by the Vietnamese Provisional Guidelines, or any
other levels set by Quang Ninh Province or Ha Long City.- Monitoring should be carried out on a
regular basis during the.hours of normal operations. If "abnormal” operations are .to be carried

out, these should also be monitered,
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8.5.2  Dust' -

Dust monitors shouid be set-up near the perimeter of the port area, between the port and
residences in Cai Lan. Dust monitors available internationally include deposition monitors and

monitors for suspended particulate. Both may be necessary.
8.5.3  Water Quality
8.5.3:1 The Context of Water Quality Monitoring

As d.evelopment in Ha Long City proceeds other industries will be éstablishing in the
area as well the port. Many of these will also be discharging liquid wa_stés to Bai Chay Bay.
Cleariy, it would be unfair to place the burden for monitoring the effects of all industries in the
area on one enterprise. Each enterprise should take res_pdnsibi!ity-for-ensﬁring that its
discharges are treated to a level that will maintain water quality in the area adjacent to the
discharge point(s). However, the overall effects of all discharges combined on the receiving
water of Bai Chay Bay, will need to be monitored to ensure the discharge standards and
treatment are having the required effect. To achieve this, a joint programme should be set up to
monitor the overall effects of all discharges on water quality in Bai Chay Bay and in Ha Long

Bay.

There are various ways this could be managed. -One would be for Ha Ldng City to
commission an independent body (such as the Centre for Marine Mechanics} to undertake this
programme on a regular basis, and then pass on the costs to each enterprise. “The results would
need to be made freely available to each participating industry. The costs would need to be
proportional, to ensure that those industries which discharge the greatest volume of effluent

would bear the highest cost, etc.

Through a programme such as this will it be possible to determine whether the
receiving water quality is being degraded, and thus to change the requirements for treatment of
effluent in each industry. This kind of broader scale monitoring will be essential if the

continued good water quality of Bai Chay Bay is to be maintained.

" The parameters to be included should be reviewed periodically to include, if necessary
other elements that industries are .dischar'ging. Monitoring should be carried out on a six-
monthly basis (summer and winter). The sites to be monitored could be similar to those selected
for the water quality survey described in section 5:6.2 (Fig. 5.5). Parameters to be monitored
should include those shown in Table 8.2, ' RSN
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Table 8-2: Suggested parameters to be monitored at sites in the broader
Bai Chay Bay and Ha Long Bay areas.

Salinity Phosphate

| pH o ~ Total phosphorus
Dissolved oxygen DO Sulfur
Transparency : Total sulfur

. Ecoi - - . Total nitrogen
Redox value ' " Nitrate
‘Biochetnical oxygen demand BOD Nitrite
'Chemical oxygen demand COD Ammonium
Temperature ~ Lead
Oil content ' Cadmium
Suspended solids ' Zinc

| Phosphate ‘ _ "~ Copper
Total phosphofu_s o Mercury
Total sulphur ' Arsenic

I;lgghate : ' '
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8.5.3.2 Selection of Appropriate Criteria

The receiving environment of Bai Chay Bay and the dyxamics of water exchange in the

esfuary have not been fully descnbed s0 it is'not known ‘what concentranons of various

discharge parameters the system can absorb and / or flush out It is very 1mportant that this be -

better defined in the future. Work should begin now on settmg standards that are speaﬁc to the'

sensitive environment of Bai Chay Bay.

However, in the interim, industries V\'hieh want to establish around Bai Ci\a'y Bay, |
including Cai Lan Port, need to know what’ standards they must meet in order that Bai Chay .
Bay does not become polluted. Also, industries need to know their legal obhgatlons in thns
respect. Rivers entering Bai Chay Bay also carry pollutants and industries which may in future

establish along these rivers should also meet these standards.

Vietnam already has some coastal water standards in place. These were derf§ed by
the Haugiang Peoples Committee. They provide a good first base for Bai Chay Bay However,
Bai Chay Bay is an estuarine environment, rather than a "normal" coastal env:ronment These ‘
guidelines need to be reviewed in the light of the Bai Chay Bay ecosystem and the 1mp0rtant
tourist activities in Ha Long Bay. Bai Chay Bay waters are enclosed coastal waters and .may
thus constitute a special case. For example, BOD of 15 - 20 mg I"! may be too high for such an
enclosed system. Narrative standards elsewhere suggest 3 - 5 mg 1-! may be more r_easonable for
such waters. This requires additional consideration. Meanﬁhile, a system to monitor water
quality in Bai Chay Bay should be put in place straight. away to ensure that the existing

coastal water quality standards are met.

A further consideration is the effect of tidal flushing. It may be necessary to limit the
discharge of effluents to the upper part of the tidal cycle, perhaps for 6 hours either side of the
high tide (the tidal cycle is approximately 24 hours). This would allow for better flushing of
effluent and prevent accumulation. The high tide level varies considerably over the lunar.
month, and this would also need to be taken into account. The Vietnamese Provisional Criteria
for effluent suggest a 500 m mixing distance. This may need to be altered to reflect the tidai
nature of Bai Chay Bay and the large areas of mud flat that are exposed over low tide.

Selection of appropriate discharge points is also a key consideration.

Until the specific requirements of Bai Chay Bay can be determined and appropﬁate
standards developed based on the area's chemical and biological make-up and requirements,I
some performance standards should be put in place based on standards operating in other
countries. This would provide an initial guide to industries establishing around Bai Chay Bay.

Key parameters will be:
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pH. ' All industries.

Oil and Igréase All industries.
Suspended solids and turbidity All industries. |
Colour - _ .+ . Ccolour generating indusiries such as pulp and paper.
Oxygendemand =~ . , ... Food processing industries.
- Bacteria - Food processing industries.
E.coli in particular SeWage effluent from all industries.
Nutrients : _  Fertiliser industry.
Fluoride - - . Fetiliser industry.
Metals . -Metal handling and processing industries.

Some tent_ativestanda[ds_ can be based on standards existing in Japan and other Asian
countries. These countries have set a range of standards for various industry types and for
various types of receiving water. For Bai.Chay Bay a conservative approach should be taken,
that is, criteria for sensitive or enclosed waters should be adopted in the interim until more is

known of the dynamics of this system.

It can be _as,s,ﬁmed that mixing will occur within Bai Chay Bay and therefore the
discharge levels may be set somewhat higher than the coastal water quality standards allows.
The performance standards will aim at ensuring that in the interim, the Vietnamese
Provisional Criteria on coastal water quality standards are met. Once the specifié requirements

of Bai Chay Bay are known, site-specific criteria should be promulgated.

Interim discharge criteria for industries discharging into Bay Chay Bay are suggested
(Table 8-3 at the en_d of this chapter). These are based on regulations in place in Japan where
these are available, but reference has also been made to criteria produced by other Asian
countries, . Several of these have specific standards relating to effluents to be discharged into
inland waters and these inay be more suitable to apply in the case of a tidal estuary such as
Bai Chay Bay. Criteria for some elements recommended by some Asian countries reviewed are
too high and would requiré considerable mixing in the receiving waters to reach the levels
considered to be protective of aquatic life (USEPA). In these cases, the approximate mixing
';'atios; required have been _{)ﬁtlined. All of these tentative standards will require much greater
' investigation. In addition, the volume or flow rate of each discharge will need to be defined by

each mdustry This: will affect the ov'elfall_ mixing _feqpirem_ents of the receiving water.
It is recommended that in the long term, receiving water quality should be monitored to

cover the combined effect of all industries, along with discharge criteria to be applied to all

industries.
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8.5.3.3 Monitoring by Cai Lan Port

During construction of Cai Lan Port, numercus activities will'be taking place which
could affect_ water quality.” While some of these will involve point source discharges (siich as
effluent discharge from the bunded reclamation area) others, such as dredging operations,

would be capable of disturbing sediments over a larger area of Bai Chay Bay.

Because of this, the dischargés: from the port site should be monitored via 'festing'of the
receiving waters. Waters in the south-central part of Bai Chay Bay and in Cua Luc’ Strait -
should be monitored on a frequent basis and compared with the exish'ng resitlts for Febmary'aﬁd
June 1994 (Chapter 5 of this report). Key parameters would be s_uspended. solids, turbidity and
dissolved oxygen. Durmg construction, these should be monitored on a monthly basis. *

Once the port is operational a further suite of p_'a_rameters, should be added, ‘to be
measured in Bai Chay Bay and Ha Long Bay. Pa‘rametefs would include suspended solids,
turbidity and DO as above, but also pH, oil and grease, BOD, E. ¢oli, and nutrients such as
nitrogen and phosphorus, and trace elements such as lead and cadmium. These shou_ld be
monitored on a six-monthly basis and reviewed to ensure that the cof\trol measures are
effective. Depending on the types of bulk cargo being handled, other parameters may be need to
be analysed as well. The list of parameters sampled for this EIA would be appropriate as a
starting point (refer'CHapter 5). - R

8.6 Summary

" The intention of the mitigation, management and monitoring proéedures outlined above
is to ensure that the quality of the Bai Chay Bay environment is not degraded by the
development of a port at Cai Lan. Provided these pfoc’edﬂres or similar are used, and regularly
reviewed and updated to cover all activities and products in the port environment, Bai Chéy

Bay shouild be able to be maintained as a water body that can support the other important

activities and ecosystems that occur there.
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CHAPTER 9 SUMMARY OF ENVIRONMENTAL EFFECTS

9.1 .I_nt'roduction
A summary of the effects and mitigation required are presented in this section.

Chaptérs 4 and 7 presented the likely effects of Cai Lan Port Construction Project on the
human and physical / biological environments. Chapter 6 dealt specifically with the
mangroﬁe ecosystem and the possible effects on it if the environment is not wisely managed.
Methods for mitigating all of the effects which could be considered negative were presented in

Chapter 8, alo'ng with suggested management methods for implementing such mitigation.

Table 9-2 summarises the key effects of the above, providing an evaluation of the direct
impacts of the project and the net effects provided that the mitigation works are implemented
effectively, Table 9.2 then shows a final impact analysis of all of the effects following

mitigation.

Thé far right column in Table 9-1 shows the key net effects of port construction and
operation_to 2000 following mitigation.. This shows that all of the physical and biological
effects can be successfully managed.

Effects on the human environment which require further consideration are the effects of
removing or reloca.t_ixfg the shoreline pagoda (the final effect will depend on the success of.
negotiation with local people and on reaching agreement as to the relocation and / or protection
measures). With regaid to the residents living on the hillside below Route 18 and along the
Cai Lan Estuary (a total of around 15 houses) the noise, dust and landscape effects of both the -
constfﬁcﬁon and operation of the port and road may be difficuit to manage. Despite the fact
" that ther;e may be nb fequirement for the houses to be removed, the residents may prefer to be

relocated as the quality of their rural existence may be considerably diminished. However,
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they may consider that the benefits of living near to the port, in terms of possible economic
opportunities, outweighs the negative effects. This can only be determined via consultation

with the people affected.
9.2 . Broader Issues

Table 9.1 focuses on the direct / immediate effects of the construction and operation
phases. However there are broader issues to consider, which may be potentially affected by
the port construction. The key issues are the overall potential effects of the development on
water quality in Bai Chay Bay and the possible flow-on effects to the mangrove ecosystem and
to tourism in Ha Long City. Clearly, water quality is of prime importance in designing
management plans for the future. The effects of the porf construction and these key issues are

summarized below.
9.21 Bai Chay Bay Estuarine Environment .

~~Cai Lan Port is located on the southern side of the estuary, next to a deep channel. It is
distant from the mouths of the rivers that flow into the estuary. In the nature of estuaries,
sediment-laden waters enter via rivers and streams and as the flow rate slows, sediment is
deposited on the sea floor. The large expanses of mudflats around the northern shoreline of the
estuary ‘and the relatively smaller extent of mudflats on the southern shores, for example,

around Cai Lan, indicate that the sedimentation rate near Cai Lan is relatively low.

Mangroves grow most readily where sediments accumulate and they are thus most
widely present on the northern mudflats. But on the southern shoreline, mangroves are present
only in the mouths of small streams and estuaries and as a sparse band along the rocky

shoreline. The nearest large expanse of mangroves is some 1.8 km from Cai Lan.

During construction. and operation of Cai Lan Port there could be a short term input of
additional sediment during dredging and during port construction. However, if proper
management methods are used as recommended in this EIA, it is unlikely that this will change
the sediment budget of the bay sufficiently to increase the sedimentation rate in the mangrove
forests: along the northern shoreline. Similarly, the turbidity of the waters should be
unaffected. More serious effects on the continued health of the mangroves may come from

- continued cuitting of firewood, grazing, unplanned reclamation and other activities upstream in
the Bai Chay Catchment.. '

- The small areas of mangrove on the Cai Lan Shoreline are of relatively minor

ecological value in terms of their contribution to the overall ecological status of Bai Chay:Bay.
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Their removal is not expected.to affect the biodiversity or viability of the ecosystem. ~

The input of pollutants from ships and from the port area itself have also been
considered in this document. It is important that careful management be employed to minimise
such effluents to the greatest degree possible. It must be noted that existing sources of pollutant
such as B-12 oil port may already be affecting water quality in Cua Luc Strait. Mi_nimis.ation
methods applied to vessels entering Bai Chay Bay on route to Cai Lan Port should also be
applied to oil tankers. . Sewage from residential areas is also having an effect on inshére

waters.
%.2.2 Ha Long Bay Marine Environment

Dredging will be required along the Cua Luc - Hon Mot Channel and within Bai Chéy
Bay. No information is available as to the planned locations for disposal of dredged
sediments. Experience elsewhere in the woﬂd has indicated that sediment disposal can affect
water quaiity in the area surroundiﬁg a disposal site and this can have flow-on effects for the
marine fauna, It will be important to ensure that the Ha Long Bay environment is not affected,

and a long-term plan to control any such effects will be needed.

9.2.3  The Tourist Industry

Concerns about the effect of port construction on the tourist industry include the
potential effects if Bai Chay Bay water quality were to become degraded, the effects of
increased shipping in Ha Long Bay on tourist traffic, and a possible change in the character of

the area.

As noted in section 9.2.1 above, provided management methods are implemented at the
outset of port development and applied to all other industries which may establish around Bai
Chay Bay in the future (refer Chapter 10) the water quality in Bai Chay Bay will remain in a

state fit for aquaculture, fishing, and contact recreation.

The port itself is well removed from the main tourist area. Indeed, road traffic to Cai
Lan will pass via a separate route to traffic going to the tourist area and feri'y. Increases in
population due to the port development may be felt in Cai Lan and also in Bay Chay;
However, this is likely to provide further stimulus to the local economy. ' Population increases
both in permanent residents and the number of tourists will mean that together théy will exert
pressure for better services and facilities. As facilities develop to meet these requirements,
some economy of scale may be evident and this can be seen as a likely 'positive effect for the

local people. There may be some additional positive benefits to the tourist industry if -
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passenger ships are attracted to the area by the improved facilities.

A further possible issue raised in connection with effects of the port on tourism, relates
to a change in the nature of the Bai Chay - Hon Gai area. However, Hon Gai is already a busy
port and the nautical flavour of this whole area is part of its charm. Thus while the number of
ships passing through Cua Luc Strait will increase as Cai Lan Port is constructed, it can hardly
be said that this will change the character of the area. Tourists in Ha Long Bay focus outward

to the beauty of the islands and the perception of this will be unchanged.

A further point is that many large cities world-wide maintain flourishing ports and
industries as well as a thriving tourist industry. Indeed the waterfront areas of many cities are
becoming an increasing focus of tourism developments as people are attracted to the life and
colour of the seafront. Promenades and restaurants can link the working areas of such ports

with the more conventional tourist areas.

9.3 Benefits of Planning and Management

The benefits of careful forward planning of all constituents of the Cai Lan Port
Construction Project have been emphasised in this assessment. The use of Management Plans to
specify mitigation methods for all aspects of construction and operation are a key to this
development's. proceeding with the minimum possible environmental effect. These plans
should be prepared during the detailed design phase of the project, prior to work beginning at
the port.

It is also important to ensure that similar planning applies to the overall development

of Ha Long City in future. Chapter 10 outlines the future developments which are known to be

under consideration at present, and outlines a suggested approach for planning,
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CHAPTER 10 FUTURE DEVELOPMENT OF HA LONG CITY AND ITS POTENTIAL
ENVIRONMENTAL EFFECTS

10.1  Outline of Future Development

Ha Long City is entering a period of rapid economic expansion. To recap on the
developments expected by the year 2000, by 2010 and after 2010 (from Chapter 10 of the
Feasibility Study), the following are likely to occur:

Stage 1 - by 2000

- Development of the industrial zone of Gieng Day (building material and ship
building).
- Caﬁal development next to EPZ in existing estuary.
- Construction of Cai Lan Port {(Phase I).
- Completio.n of:
-1 cement factory and associated port facilities.
- A wheat mill factory.
- A steel billet factory.
- A fertiliser factory.
'~ Up-grade of Route 18. |
- Railway extension.
- Cam Pha Port expansion.
- Tourism development (4 - 5 major hotels in Bai Chay).

- Residential area development.
Stage 2 - 2000 to 2010

- Development of Cai Lan Export Processing Zone (CLEPZ), the industrial zone of Dong
Dang and the high-tech industrial zone. ' ‘
- Construction of Cai Lan Port (Phase 1I).
-* Completion of: '
" - 2 cemnent factories,
- 1 electric power plant (thermal).
- Purther up-grade of Route 18.
- Development of direct railway line to Hanoi.
- Removai of B-12 Oil Port to Ha Long Bay or Cam Pha.

- Water supply and environmental hygiene project.
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-~ Hon Cai_P_ort redevelopment.
Stage 3 - after 2010

- Development of Cai Lan Port (Phase IlI - Giap khau area).
- Completion of new residential areas.

- Completion of tourism area development.

-~ Minh Thanh Airport completed. _

- Coal ports {Sa To and Hon Gat Ports) moved to Cam Pha.

- Coal screening factory in Hon Gai moved to Cam Pha.

10.2 = Potental Environmental Issues and Mitigation Approach

Clearly, during the development of each of the industries outlined above, there will
need to be an environmental assessment phase and the development of environmental
management methods for each factory or industrial development. Each of these proposals will
need to be examined in the light of the overall plan for Ha Long City development. The broad
environmental issues that are likely to arise as development proceeds are similar to those

already discussed in relation to Cai Lan Port development.

In Chapter 9 of the Feasibility Study a plan is provided which will help minimise the
effects of the overall development plans. This provides for the location of industries which are
most likely to affect water quality and air quality, at a distance from Bai Chay Bay and from
the residential areas. Also, some of the facilities which currently have an adverse effect on
water quality in Cua Luc Strait, such as the Hon Gai and Ba Sa To coal ports and the B-12 Oil
Port will be removed from Ha Long City in the long term,

Key issues that are likely to arise include:
Effects on Local Residents

The scale of developménts planned is large. The northemn part of the Bai Chay
Peninsula will effectively be semi-industrialised by 2000 and fully industrialised by 2010.
Residents living in this area will face great changes in their lifestyles over this period. It is

important to ensure that the living requirements of local inhabitants can continue to be met.
This must be factored into detailed plans to 2000 and into further planning to 2010 and beyond.
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- Air Quality

- Atmospheric emissions. At present the air quality in the area is good, and dust and
exhaust gases are the only emissions of any note. Factories may in future emit other
gases such as sulphur dioxide and nitrogen oxides and hydrogen sulphides. These
will need to be controlled.

Bai Chay Bay Water Q‘uality and the Mangrove Ecosystem

-- Water use and water discharge. Initial estimations of water discharge for the
projects listed in Chapter 10 indicate a total hourly discharge from the three cement
plants, steel billet and steel plate factories, aluminium smelter, wheat mill,
fertiliser plant and power plant of around 6,514 m3 per hour (or 1.8 m3 per second).
The location of the discharges, especially of the larger discharges such as the steel
plate factory and aluminium smelter will need to be carefully managed. Sediment
deposition patterns could be affected which could affect the mangrove ecosystem.
The effects of reducing the flow rate or volume of the water source will need to be

carefully assessed.

- Canal development. Depending on the design of the channel and its intended use
(connection to Ha Long Bay or simply as a localised transport option) the channel
could affect sediment dynamics in Bai Chay Bay. Careful study of this will be
required, also, investigation of the potential effects channel development could

have on existing aquaculture in the estuary.

- Effluent discharge quality and receiving water criteria. The quality of water
entering Bai Chay Bay will need to be cafeful]y controlled and monitored, as
already outlined in Chapters 7 and 8. Effiuent criteria will need to be developed
that will allow for the protection of this semi-enclosed environment: The aim will
be to preserve the quality of Bai Chay Bay waters in a state that will allow for

their continued use for aquaculture, fishing and human contact recreation,

-~ Waste management. Area-wide solid waste and sewage treatment and disposal
methods will be needed to protect water quality and the health environment.

Hazardous waste storage and disposal methods will also need to be developed.

- Contingency plans. Plans for disaster or emergency such as the oil spill contingency
plans outlined in Chapter 8 will also need to be prepared. This may include

- planning for the eventuality of storm surges and seismic events.
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Loss of Mangrove Ecosystem

- - Purther reclamation of the shoreline for dev’eiopment of future port facilities and
_other:aétivities. "The plan for Ha Long city provides: for. many activities to occur
—-along or near to the northern shoreline of Bai Chay Bay. This is likely to include
' aqtiaculture as well as reclamation for development of agriculture. Plans for Stage 3
of the port development will focus on the Giap Khau area and there will be further
loss of mangroves. It will be important to ensure that large enough areas of mangrove
are retained to maintain the functioning of the Bai Chay Bay ecosystem as a fishery
resource. Plans need to include areas where the mahgroves are reserved for economic
- uses of the local inhabitants;, and areas where no use is allowed. Some replanting
- and rehabilitation may be required, or mitigation measures such as development of
mangrove plantations in areas outside of Bai C_hay Bay.. Bird sanctuaries and

reserves will add to the ecological and .tourism values of the area.
Loss-of the Rural Nature of the Environment

. The importance likely to be placed on economic development may overshadow the
need to maintain a livable, pleasant human environment. While economic progress
is clearly a key concern, the quality of life values described in Chapter 4 should not -
be neglected. -Provision of parks and reserves or wild landscape areas should be a
part of planning for the future of Ha Lohg City. - This has particular relevance to the

+ local tourist industry development. Although the focus of the development will be
on the attractions of Ha Long Bay, as services improve and the length of time
tourists stay increases, they will look further afield than the Ha Long Beachfront.
It will be important to maintain an attractive environment in Ha Long City

generally, and especially in Bai Chay Bay. -
Effects on Tourism

- The picturesque nature of the Bai Chay and Hon Gai may be altered as the traffic
increases at the ferry area, It will be important to manage such changes with a view
to retaining the special nature of this environment, Both in terms of charm and
function, ' ' |

It may be possible to make a feature of Ha Long City's plan for future development with
displays in public areas, or development of eco-tourism into a well-managed Bai Chay Bay '

environment,
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10.3  Possible Management Methods

The key aim of planning for the development of Ha Long City is to ensure that tourism,
port development, commercial / industrial and residential development can all co-exist in a
manner that maximises the benefits to each sector. Ha Long City could be said to comprise two

distinctive elements:

- The "inner marine" area comprising an extensive mangrove forest environment,
within which the port and industrial / commercial areas with associated

. residential areas are proposed.

- The "outer coastal" area, comprising Ha Long Bay and the coastal islands, which

-constitute a tourist resource of national significance.

With careful forward planning and appropriate institutional arrangements, it should
be possible to enable significant port and commercial development to occur, whilst at the same
time ensuring that the tourism values can be protected and a successful tourist industry
established. Key tasks which would need to be carried out to achieve the appropriate level of

forward planning would be:

-~ Confirmation of the long term planning strategy for the area, including the zoning

plan. .

- Development of Environmental Standards and Management Plans specific to the Ha

. Long Bay and Bai Chay Bay areas.

- Establishment of an effective and practical Institutional Framework for

implementing the standards and plans.

Provisional Environmental Guidelines have already been promulgated on a national
basis. These would need to be tailored to the precise requirements of the Bai Chay Bay and Ha
Long Bay environm'ents, in the light of the industrial developments planned and the uses
required of these waters. The Environmental Performance Standards required would need to

cover:

- Atmospheric emissions.

- Noise.
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- Water use.

- Effluent discharge criteria,
- - Receiving water criteria.
- Waste management. -

- Contingency planning.

To ensure that the Standards are properly observed, the Institutional Framework

would need the following: "

- An overall organisational structure for monitoring development, and to ensure

compliance with the plans and standards.

- A practical system to control development, i.e., procedures forpermits and for such

things as air and water discharges, water use etc.

104  Summary

Ha Long City has only recently been gazetted, and is now embarking on some important
industrial developments for the economic advantage of the region. However, another of Ha
Long City's primary objectives is to ensure that its already flourishing tourist industry can
continue to successfully expand. Because Ha Long City is in its infancy, now is an importanf time
in its development. Decisions made now as to the future directions the City will take, will
influence its develbpment for years to come. 1t is therefore crucial that careful attention be
paid to environmental planning at this outset of development, to ensure that industries that
establish do so in a way that does not undermine the sustainability of the environment and its
many uses fb_r future generations. The sugg'es.tions made above would provide a means for

integrating environmental management into the city's future in a practical way.
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