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Table 1633 Incvease of Pollution Toads in Sub-catclunent Areas by Rank
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17.1

17.1.1

CHAPTER 17 TARGET CONSERVATION CRITERIA

Management Targets
Targets Managenieat {tems

Sclection of target management ilems and selting of conservation criteria are
cssential, and the praposed projects should be implemented to attain these eriteria.
The target management fteins for Goal I Absolute Protection of the World
Heritage and Goal 11: Achicvement of Environmental Protection for Sustainable
Economic Growihs can be categorized into 2 proups namely, water qualily,
environmental resources including national environment and landscape, while
management items lor Goal HI: Establishment of Enforcement Capability of
Environmental Management consist of techaical, institutional and  hinancial
capacitics. Considering the :lpprdachcs and strategics of the EMP, target items

were selected for formulating the EMP as lollows.

{1) Water Quality

The ambicnt water quality is onc of the important indicators which can be a
representative of the environment conditions in the EMP arca. Thus, conservation
ol waler quality in the bays is indispensable in the EMP arca. In order ta cstablish
countermeasurcs to keep the water quality in good condition, claritication of water
quality parameters and sclting their allowable levels or loads are required. Key

target iems for management are selected from the water quality indicators.
(2) Environnicntal Resources

1}  Natural environment

Normally, forests, and {ish and shcllfish are defined as renewable natural
resources. Also, tidal flats, mangrove swamps, and coral reels can be considered
to be environmental resources in the EMP arca, because they arc playing
imporiant roles in maintaining a rich environment. Thus, target items are sclected

from the components of natural environment.
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17.1.2

2} Landscape

To keep the beautitul and attractive landscape of the World Herilage arca is an
essential clement of the EMP. Landscape in the EMP area is composed ol shape
and conditions of islands, water conditions surrounding islands, and their
combination. For keeping the landscape of the Werld Heritage arca in good
condition, conservation of natural impression without additicial landscape is very
impartant. In order to cstablish countermeasures to keep altractive and unique
landscape, clarilication of landscape clements and scliing their desirable levels arc
required. Thus, the clements of fandscape in the World Heritage area are selected

as target for the EMP.

(3) Technical, Institutional, and Financial Capacitics

For an clfcctive EMP, it is ¢ssential to strengthen the technical, institutional, and
financial capacities of responsible and executing agencies. Although it is hard to
set rigid numerical indexes, target items must be selected and their desirable levels
for capacily building set. Thus, (he target items were selected for cach component
of capacity building such as manpower, skills, quality, responsibility demarcation,

and budget and funding sources.

Targetl llems and Indicators

In line with the establishment of goals and approaches, the {ollowing are sciceted

as main target items and indicators tor each goal set for formulating the EMP.
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17.2

17.2.1

Apprmch

(ioat |: Absolute Protection of the

a) Keeping clean and clear water
quality of the World Heritage
arca

b) Conscrving natural ceosystem
and scascape of the World
Heritage area

¢) Man agiﬁg solid wuhf\dnspmal

World Heritage
water gquality

water guality

Fandscape

waler quality

natural environment

Targed Items and Indicators for Fach Goal of the EMD

I Hargetinms f 0 Idieatoss ]

transpareney, BOD, COD, S8, T-N,
T-F, oil, oating solid wastes

transparency, i?Ol)'('OI) S8, 1N,
T-P, oif, fleating solid wastes

coral reefs, tidal ats and oy m&,m\-.
swanmps, fish and shelifish _
shape and conditions of istands,
nafural impression

loating solid wastes

Goal H = Achicvement of Fnvirenn

a) Controlling arca wide pollution
load

b) Conserving natural coast and
tidal arca

¢) Protecting Torest aud water
quality

water quality

water qu.ﬂify '

water quality
patural environment

natural environment

whlat Protection for Sustainable Eeonomic Growth

BOD, COD, 58, I-N, T-I

transparency, BOD, COD, §§, T-N,
T-P, oil, ﬂmtinb 1 solid wastes,
coliform bacteria

tidal flats and m'uq_,mu w“mspi tish
and shelllish

58

foresls coverage

Goal 11 : Lstablishment of nfaree
a) Capacity building of the
responsible ageocy

b) Tnstilutional set -up for
cnfercement of the EMP

techuical capacity

financial capacity

technical capacity

financial capacity

istitutional capacity

institulional capacity

ment Capability of Environmental Management

monitering activity, database quahl),,
level of public awarcness
responsibibity demarcation,
vonservation criteria

amount of budgel, number of staff and
equipment
inspection quahty mana;,um nt lewed
of measures )
comrol power, Ilu mmk, 5)51(‘;11

fu ndmg sourees, cost recovery system

Basic Concept for Sctting Conseyvation Criteria

First, cxamination of environmental conservation level in terms of water quality

for the whole EMP arca was implemented by comparison of scenarios. Sceondly

conservation criteria of cach target item by environmental zones were cxamined.

The procedure applicd for sctting conservation criteria is shown in Figore 17.2.1.

Examination of Environmental Conservation Level

(1) Sctiing Secnarios for Environmental Management Level

The folowing three scenarios of cnvi_;ginnwntal management in the future (2010)

arc sct for water quality in the bays. The scenarios were

17-3
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current progress of countermeasures and assumed assimilative capacity in the bays.

Scenario | considers only the current progress of environmental controls inchuding

planncd project which will have been done by 2010, namcly “without the
Environmental Management Plan (without the EMP). Scenarios 11 and HI consider
the levels of the pollution loads comparable to the assumed assimilative capacity

of the bays. Scenarios set arc as follows:

- Scenario I: - Present progress of environmental control (without the EMP).

- Scenario [1: Environmental control to keep polfution Joads at the present
tevel. This scenario also includes poltution control for specific
arcas such as the Bai Chay beach, Hong Gai and Cam Pha arcas.

- Scenario 11l: Environmental control 1o reduce the present level af pollation
loads (organic and inorganic pollutants, nutricnis) in order to

alleviate progress of cotrophication in the bays.

(2) Possible Projects of Each Scenario

Based on the sociocconomic frame and alternatives of countermeasures sct above,

B

the possible countermeasures set tor cach seenario are shown below and listed in
Table 17.2.1.

- Scenario 1 - Sewage construction and management project in the Bai

Chay arca,

- First stage of Ha Long City Water Supply and Sanitation
Project (HWSSP),

- Present practices of sanitation improvement,

- Waslewater trcatment 1o attain cfflucnt standards for new
industrial development projects including mining,

- Present reforestation aciivilics, and .

- Present pollwtion control for coal mining activities by
VINACOAL.

- Scenario T

Projects mentioned in Scenario 1,
- Additional sewage and solid wastes control,

- Wastewater treatment of existing laclorics to altain cifluent g
standard,

17 -4



\

- Scenario ML

Bmposition of stringent eftfluent standard 1o the new factories
Additional reforestation of coal mining arca and other bare

arcas, and

Additional poltution control tor coal mining activitics

Projects mentioned in Scenario Tand H,

Additional sewage and solid wasles control,

Wastewater treatment of existing and fiture [actories to attain
more stringent ¢lituent standards,

Additional reforestation of coal mining arca and other bare

arcas, and

Additional pollution control for coal mining activitics.

(3) Future Pollution Loads by Scenarios

Projected future runofT polution loads of Sceparios 11 and NI are shown in Table

17.2.2-3 (for Scenario 1, sce Table 14.3.1). Summarized prajected runoft pollution

loads are shown below:

Future Ronoff Pollution Loads of Scenarios
{Units: {ons/day)

ltems BOD CODy, S8 T-N TP
Preseat (1996) 7.2 21.9 241 15.5 60 |
Future Scenario ¥ 12.9 302 212 | 00} 68
(2010) SceparioM | 87 | 237 | 233 | 180 | 64
Scenario H 6.4 213 163 14.7 5.9

Compared with the present pellution load, total runoff pollution load in 2010 of

Scenario | will be 1.8 times in BOD, 1.4 tlimes in COD, 1.1 times in SS, 1.2 times

in T-N, and 1.1 times in T-P. While, Scenario 1, total runoff pollution loads in
2010 will be about 0.9 times in BOD, COD, T-N, and T-P, and 0.7 in 8S.

‘(4) Fufurc Watcr Quality by Scenarios

The prediclcd waler quality of Scenario 1 is shown in Figure 14.3.5 ~ 14.3.14 in

Chapicr 14 as that of "without an Environmental Management Plan”. As for the

! ' predicted water quality ot Scenario 11 and [l is shown in Figure 17.2.2 ~ 17.2.5.
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1)  Water quality of Scenario | (sithowt the EMP)

The causeway toward Tuan Chau island clearly separated the distributions of all
waler quality parameters by Scenario L The distribution ol such scparated water
quality parameters showed that the causeway prevented the water exchange
through the northern channel ol Tuan Chau island resulting in higher
concentrations in castern side of the separated sca where pollution loads werc

distributed mare than the western side.

2)  Water quality of Scenario 1 (cusrent poliution load conditions)

The concentrations of water quality parameters were lower than those by Scenario
1 inside and ncar the mouth of Bai Chay bay. No signilicant ditference of the
concentration was found in other arcas between the results by Scenario H and

thosc by Scenario L

3} Water quality of Scenario I (reduced pollution load conditions)

The concentrations of all water quality parameters by Scenario 1 were the lowest
in three scenarios inside and ncar the mouth of Bai Chay bay. The high
concentrations of 88 around the load points of Cam Pha by Scenario 1 and 11 were
not found in the results by Scenario 11 In offshore arca, no signilicant difterence
of the concentration was found in all water quality paramcters by Scepario 1H

comparcd to those by Scenario T and 11

(5) Indicative Costs ol Possible Projects by Scenarios

For comparative analysis of scenarios, environmental measures which will reduce
runofl pollution load directory were selccted among the several possible measures.
Sclected measures were domestic and  industrial wastewaicr  management

(sanitation exclusive solid wastes management), and measures for mining, tourism

and environmental resources.

Indicative costs for the possible projects by scenario relating to the water quality
dircetly are compared in the next table by scenarios. Some costs diller by
scenarios, while the others are common for alf scenarios. Total indicative costs of

the projects range from US$ 35x10° of Scenario | 1o USS 191x10%f Scenario 1L
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17.2.2

(Unit: US$ x 10%)

Cost {tems | Secnario] | Scenatio 1l }cm nariv 111
I ES BT
Tams Tl oS
I m’uomlwnml Measn,ru for Natual Fnvitonme nl 55 15 I? 0
Total 353 101.5 1910

{6) Comparison of Scenarios

‘The projected future water quality by the simulation model revealed effectiveness
of each scenario to the ambicnt water quality in the bays. In the case of Scenario |,
the water quality for example CODan in Bai Chay bay was cstimated to increase
from 4 mg/f 10 § or 6 me/C in upper layer. ‘The increase in CODMn will be most
pronounced in the coastal area from Tuan Chau to Hong Gai arcas, and it will
cxtend out to the World Heritage core arca. Thus, the projects in Scenario [are not
enough to prevent water quality deterioration in the World Heritage core area, so
more stringent countermeasures are required. fn Scenario 1, almost same level of

the water qualily as the presenl was projected.

1n case of Scenario HT with ncarly the double cost of Scenario 11, little changes of
water quality were identilicd compared with Scenario 11 These almost tull-scale
countcrmeasures can not improve the water quality in the bays drasticaily,
especially in the World Heritage core arca. This is because more than S0% of
runolt pollution loads, SS and nutricnts, arise from non-specilic pollution sources
which can hardly bc control. {t follows from this that the Scenario 11 level is

rclatively clficient one to conscrve water quality in the bays.

"Therefore, it is recommended that the Scenaria [E level, namely current pollution
toad level, be appticd to establish management level of the whole MEP arca Irom

the viewpoint of efficicney of the projects.

Basic Considerations of Conservation Criteria by Target ltems

Bascd on the examined management level, the conscrvation criteria is scl

wrrcspondm;, to the utilization ol the areas. For cxample, relatively stringent

criteria may be rsqumd tor Spccnl Conscrvauon zone (SCZ) such as the World

Heritage core arca. Those of CZ are also necessary 1o set stringent eriteria next to
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SC7. Therelore, applicable levels and classifications for sciting the eriteria should
be based on the eavironmental zones. The following are basic concepts for sciting

conscrvation criteria of target items.

(1)  Water Quality

In Victnany, there is a set of ambicnt water quality standards authorized by GOV,
such as the Coastal Water Quality Standard. However, they can not be dircetly
applicd to the conservation criteria Tor the EMP area duce to their rather weak
striciness of water quality values. Thus, an appropriate conscrvation criterion
should be determined based on suitable water utilization of cach cnvironmental
zonc in the bays. The next table shows applicable level of water quality

corresponding to the environmental zones,

Unvironmental zone Applicable level Main applicd arca
SCL Conservation of acsthetic and World Heritage core arca, coral reef
e Cen L CCoSyStem A
SC7, AMZ Conscrvation of bathing and World Heritage bufler area, fishery
AT ~ |fisheryground | grounds, and bathing beaches
N7, CL Coaservation of living Other arcas
covironment

As a result of comparative analysis of scenarios, the present waler quality fevels
could be applied for the management criteria on the whole. This is also grounded
on the fact that the present water quality level in the bays was onc of reasons to be

inscribed in the World Herilage list.

More stringent criteria compared with the present water quality levels, however,
are needed for some specific itlems and arcas. For examplcs, floating solid wastes
and oil slick should be controllcd more strictly in order lb conserve the beautiful
scascape. For the arcas such as Bai Chay area where a bathing beach is located,
and Hong Gai and Cam Pha coastal arcas where the presenl water is rather
deteriorated by domestic or coal mining wastewater, the \_valcr‘ quality should be
improved. In parlicular, the water quality of the Bai Chéy beach arca shall be

improved so it has good sanitary conditions and is more atiraclive tor tourists.
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Environmental Resources

Natural Environment
a) TForest

The forest arcas having significant Tunctions of conservation of walcr
resources and biodiversity are designated as the protected forest. The
protected forest is managed in the same way as the present by the
management of the Farest Protection Agency (FPA)Y and the Departinent of
Agriculture and Rural Development (DARD). Other forest should be
managed lo conserve current forest vegetation ratio. The ratio can be

discussed from the aspeet of controlling SS runoft.

b) Tidal Dats and mangrove swamps

The results of the Ficld Survey suggests that the tidal Nats and mangrove
swamps in the EMP arca have a high productivity, and functions of purilying
water quality and providing nurscry ground. Considering these reles in the
bays, it is proposed that management criteria be set so as to keep or increase

these lunctions.

¢) Coral reets

Management eriteria shall be on the basis of the distribution, specics
composition, and living coral cover considering the present conditions of
coral reefs in the EMP arca. It is recommended to manage the coral reefs so

as not to worscn the currcnt condition.

d) Fish and shelifish

Since fish and shellfish can be regarded as indexes of marine environment as
well as economical valucs, it is reccommended that their management shall be
based on speciés composition and the amount of catches. Considering their
present conditions, management criteria shall be sct so as not (o worsen the

current condition.
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17.3

17.3.1

2)  Landscape

The landscape clements of the World Heritage arca should be conserved as they
are by preventing degradation activitics and pressures. Therelore, the present

levels and quality of the clements are regarded as the criteria,

(3) Technical, Institutional, and Financial Capacitics

‘To judge the cfforts taken for eavironmental management and sce the progress, it
is nceessary lo set clear target items and management crileria. At present,
technical, institutional, and financial capacities lor environmental management on
Ha Long bay arc not cnough. Thus, the criteria should be sct based on the
desirable levels of cach component. In particular, a scope of required monitoring
activitics including skills, cquipment, tinancial back support should be taken inta

consideration.

Ttems and Classification of Conservation Crileria

In order to sct targel conscrvation criteria of the EMP arca, the following items
refated to water quality and cnvironmental resources are selected as the actual and
quantitative management indexes considering the environmental zoncs. As tor
criteria of technical, institutional, and finical capacitics, a qualitative approach is

cansidered to be suitable for sctting criteria.

Water Quality

(1) Management Indicators

The water quality is to be the most important and indispensable index for selting
conservation criteria. The following 9 water quality indicators are sclected as the

actual index of the EMP.
1) Transparency

Transparency is an integrated index of cleamess, visibility, turbidity, SS, and

planklon numbers, and is casy to monitor by a Secchi disk. However, it has some
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limitations to apply to shallow waters and to deteet differences by water layer of

the bay.

2)  BOD and CODsa

BOD and CODw are indexes of organic pollution mainly caused by human
activitics in the hinterland area and by primary production in the bay. These two

indexes are also important {or polution load caleulation.
3 T-Nand T-P

T-N and T-P arc indexes of nutricnts causing cutrophication, and have close

implication with primary production of the bay.
4) SS

SS is also an index of clearness, visibility, turbidity, and plankton numbers, and is
an important substance of pollution load caleulation, Morcover, it can make up for

limitations of the transparency.
$y DOandpH

DO and pH are indexes standing for general conditions of water especially of

habital conditions lor aquatic organisms.

6) Oil, Floating Solid Wastes, and Coliform Bacteria

These are indexes standing for nuisance issucs of the bay from usage of natural

resources, such as lourism, bathing, recreation, and landscape.

(2) Implication with Environmental Zones

1) Scz

SCZ in the bays corresponds to the World Heritage core and bulfer arcas. The
current mass balance of polluuon loads of BOD, T-N, T-P and SS in this arca

rcvcal:.d that the amount of load l'Iowmg, into thc bays !rom surroundmb arcas is

!alrly small, comparcd wnh the load of a pnmary produumn rccovery, or slirring
up from the bottom as shown below. Thcsc are almost less than 1% in BOD, T-N,
and SS. This means that the current water qualily conditions of the bays are under

the wide scale of natural dynamic balance, and there could be little soom to
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improve the water quality by controlling man-made pollution loads from the

hinterland area.

{Unil: tons/day)

Substance Pafiution load intlow Printary production, clution Tolal load
IR N and otheis
BOD - 10(0.5%) o LAB0(99.5) 1,490 (100.0%)
T-N ey Lo R4(989%y 1,430 (100.0%)
TP 660 | 91 (91.0%) . 100 (100.0%)
S8 000019 )} 137,800 (99.9%) 138,000 (100.0%)

Although the bay’s water quality of SCZ would be mesotrophic state, the current
environmental status is considered in rather good condition because ol the
existence of coral reefs and fishing grounds in it. Morcover, a resalt of
questionnaire survey conducted by the JICA study team shows that more than
80% of tourists interviewed arc satisficd with the current water quality and
landscape of the World Heritage area. Thercfore, the current water quality

conditions of the bay is 1o be a conscrvation criteria in SCZ.

Since the current walter quality conditions of the World Heritage core and buller
arcas arc quite different from the western and castern part of the area as shown

below, the water quality conscrvation criteria should be set for the two arcas.

Substance Western parl Eastern parl
Transpareacy(m) 27 |37
BOD(mge) |27 L
COD (mg/t) A DU T
TN | w109
TPegey f 0 049
SS {mg/d) 4.8 4.0

2) CZ

CZ is mostly located in the castern part of the bay surrounding the World Heritage
core and butfer areas. This mcans that CZ is 1o be an arca to protect SCZ and to
keep almost same water quality level of the eastern part of lhc bay. Moreover, it
also has the same characteristics of pollution load inflow as in SCZ as shown
below. Thercfore, the conscrvation crileria of CZ should be sct bascd. on the

current water quality tevel of the bay.
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e AUnit: tons/day

Substance Pollution oad {nflow Primary 2:1?;!:::;;?:]' clution Total toad
BOD O 2(35%) _ 55 (96.5%) 57(100.0%)
T-N 425 o 18395y IST (100.007)
T-r ] @My (D ‘ 12 (100.0%)
S8 72 (0.04%) | 7,186 (99.9%) 147,258 (100.0%)

3)

AMZ

AMZ in the bay consists of tive important arcas, naniely a) Bai Chay coastal area,

b) lHong Gai coastal arca, ¢) Bai Chay bay, d) Cam Pha and Cua Ong arca, and ¢)

Binh Huong cstuary arca mostly located along the coastal line. The conscrvation

criteria should be set considering the location, characteristics of pollution

mechanism, and current and planned development activitics of these arcas.

a) Bai Chay coastal arca

This arca is about 25 km’ which includes the Bai Chay beach, Hong Thang
arca, and Tuan Chau istand up o a causeway to the Tuan Chau island, and it
will be mainly used for tourism development. Enternational and domestic
tourists wil be ¢asy to contact seawater dircetly from beach and boat. The
conscrvation criteria must be sct to keep and enhance the tourism potential of
the natural environment such as sea bathing, ¢lean and clear coastal beach,
beautiful land and scascape. H is also a part of the World Heritage bufTer
arca. Therclore, the conscrvation criteria should be mare stringent than those
of othcr arcas in AMZ such as the Hong Gai, and the Cam Pha and Cua Ong

coastal arcas.

Considering the current water uscs [or bathing during the summer scason,
the current water quality in this arca could be acceplable for recreational uscs.
In fact, the current water qualily meets the Coastal Water Quality Standard in
Victngm (TCVN5943). However, the current water qualily is not suitable for

baihi'ng especially for coliform number, compared with the international

standards such as the Japancse Standards of Bathing Purposc Water (less

than 1,000 MPN/IOOmE). This is ﬁ)ainly caused by the leakage of
wastewater along the wharves, and it will require cnougﬁ disinfection of

treated wastewater. Moreover, solid wastes are floaling on the sca and
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washing on o the shore. Thus, improvement of sanitary conditions is

strongly requircd in this arca as well as pollution load control.

According (o the result of current mass balance ol poliution loads in this area,

the load flowing into this arca is mostly coming from the Cua Lue strait by
sca corrent. This means that the current water quality conditions of this arca
fully depend on the waler quality of Bai Chay bay, and they could be
manageable by conteolling the loads from the strait. Thus, the conscrvation
criteria in this arca should have close relationship with the conscrvation

criteria of Bai Chay bay.

Transparcacy and SS would be difficult to improve because of stirring up
scabed sediment by waves and navigation boats. Considering actual sea
bathing activitics in the arca, the current transparency and SS values would
not strongly affcet the local people and domestic tourists. Therelore, the
conservation criteria of transparency and S8 are sct based on the current

water quality.

(Unit: tons/day)

Pollntion load Pollution load Primary production
Substance]|  intlow from inllow from Cua clution z:“ 4 others ' Total load
hinterland Luc strait
koD 0310y b 42(147%) 2440 (B43%) | 28.6(100.09%)
T-N _01(09 | 57(167%) 231(‘324 ) '*41(]000‘7{)
T S 0.1 (11%) 2.3 (26.1%) 6.4 {12850y BB (100.0%)
sS 0.3 (0.0%) !47(01 ) 1’1800(997”:) 1 7950([000 )

b) Hong Gai coastal area

This arca is about 20 km’ which includes Hong Gai beach, Cot

S coal port

arca, and Nam Cau Trang coal post arca, and it will be mainly uscd for urban

development and coal shipping.

Since the current water quality has been degraded mainly duc to the
discharge of domestic wastewater from densely populated area, the first
priority should be put on water quality improvement in the near shore arca
cspecially in organic subslancc such as BOD. ThlS arca is also a part of the

World Heritage bultcr arca. Thus the mnscrvmon criteria should bc sciata

simitar level 01 1hc Bai Chay coastal arca to prevent the water quality
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deterioration in the bufter arca. However, a water quality level of sca bathing
is not required because of no plans o use the arca for tourism purposc.

Since the current mass balance of pollution loads in this arca shows same
characteristics as the Bai Chay coastal area as shown below, its specilic
conscrvation criteria is to be set considering the criteria of the Bai Chay

coastal arca and Bay Chay bay.

{Uait: tons/day)

Pollution load Poflution load Primary production
Substance{ iullow from inflow from Cua l l: Y 3 others ’ Tatal load
hinlcrtand Lug strait clution and ofhiers
BOD 0S5(L7%) | 21(12%) | 267 (911%) C 293 (100.0%)
T-N 0.5 (1.4%) C28(80%) | 31.7(90.6%) 35.00100.07)
TP - 0.1 (1.0%) L2129y 8.6 (86.97%) 9.2 (100.07)
S 2.7 (0.8%) 7322%) | 327.0(910%) A37.0 (100.0%%)

¢) Bai Chay bay

This area is about 47 km? which includes whaole Bai Chay bay and its coastal
arcas. Many development projects are planned to be implemented in this area,
so the eavironment will be threaten by the impacts of pollution load increasc

and purilication capacity decrease,

According to the current mass balance of pollution loads shown below, the
amount of loads flowing into this arca account tor 5% in BOD, 12% in T-N,
15% in T-P, and 10% in SS. This means that the water quality conditions
could be changeable by controlling man-made pollution load from the

development activitics in its hinterland.

{Unil: tons/day)

Pollution load inftow

Pollution load

Substaner l‘_o!lulion load Printary - out{low through
inflow from preduction, I'otal toad the Cua Lie strait
hinterland elution aud others ‘ R
poD I 296%) | $9.6(954%) | 62.5(100.0%)

B B 1 1515 Cs85(1000%). |
e 2904 8%y | 16 7(% z%) 19.60000%) | 35
s | Toro(i02%) | 880(89.8%) 927 0 (100.0%)

Although the current water quality of the bay is rather goed, it is casily
degraded due to ils semi-closed geographic condition, Mor'covcr, the water
quality of the bay has close Jink with that in the Bai Chay coaslal arca and

the Hong Gai coastal arca because of the pollution load from the Cua Luc
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strait. In order to attain the conscrvation criteria sct for the Bai Chay coastal
arca and the Hong Gai coastal arca, the current pollution load to the bay can
not be allowed 1o increase. Consequently, the conservation criteria of the bay

is sct based on the present water quality level.
d} Cam Pha and Cua Ong coastal arca

This arca is about 45 km?® which includes the coastal arca of Quang Hanbh,
Cam Pha, and Cua Ong incleding Vung Duc and Cua Ong coal ports, and the
Mong Duong river mouth arca. This arca will be mainly used for urban

development and coal shipping.

The current water quality in the offshore arca is in rather good condition. In
the near shore area, however, the water quality is fairly degraded by the
peliution Joad from coal mining arcas especially in SS. The valucs of SS
usually exceed the Coastal Water Quality Standard in Vicinam in the ncar
shore arca. Although most SS load is cxpected to be derived from stirred up
activitics by waves, it is necessary to control SS run off caused by coal
mining activilics and to prevent cexpansion ol water arcas which have

cxceeding SS values in this arca,

Much stringent conscrvation criteria would not be required for this arca
because it is apartl trom the World Heritage bulicr area. Therefore, its

conservation criteria should be sct considering that of CZ.

{Uuit: tons/day)

Substance | Pollution load inflow Peimary preduction, clution . Total lead
and others
L.BOD L 20(73%} 2389227y | 25.8(100.0%)
N 1055 (968%) 109.0 (100.0%)
L I v 0(80.0%) 3.0 (. ).
S8 720 (l 2%) 5,944, 0 (98 89%) 6,016.0 (100.0%)

¢) Binh Huong csluary arca

The Binh Huong csiuary arca is about 110 km? wh:ch includes thc Mtp river
mouth arca, Mmh Thanh, Hoang Tan, and the weslern part of the Tuzn Chau
mtand The tidal flats in this arca, including mangrove swamps, keep good

ccologcal conditions at prcscm. Not so many development projecls are

planned in this area, however, reclamation ot tidal flats for expansion of
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agricultural lands could have major cavironmental impacts in future.

Therefore, the conservation criteria should be set mainly for protection ol

precious ccosystem and  biodiversity  considering current water quality

conditions.

According to the current mass balance of pollution loads, this area reecives

relatively small amount of pollution {oad inflow.

{Unit: tons/day)

Pollution jead inllow—l

l’rima?y production, clution

Substance Total load
and others
2.3 (2.8%) . 3.5 (31.2%) | 2018 (100.0%)
| SS 3202.7%) 1,148.0(97.3%) 1,180.0 (1060.0%) |

1t should be noted that it scems to have more room for sclt-purification

capacity compared with other arcas in AMYZ, because the balance of

pollution foads shows surplus in BOD, T-N, and T-P. Since a large scale

development is not planncd at present, this situation will last as long as there

arc no signilicant decrease ol natural tidal flats.

(Unit: tons/day)

1) Pollution | (2) Pollution B3alance
A_“‘a Substance (lo):sd inflow ‘;\og.d ouifllow (1—-(2)
a)Bai Chay CoastalArea | BOD | 45 | 30 15
N | e0 | a2 | T2
- T-P 24 2.7 03
byltong Gai Ceastal Acca | BOD | 26 | 20 L T
N X I N N Y
N S T 1.8
¢} Bai Chay Bay O BOD | 29 | 63 e
SN 70 85 V.. '
T-P |29 A5
d)CamPhaand CuaOpg | BOD | 20 = S5
Coastal Arca _T-N 35 | 28
T-P 1.0 0.9 B
¢} Binh Hucag Fstuary _ BOD 08 07 .
Arca _T-N 23 18
TP 1.2 0.6
4 DZ

DZ is localed on the hinterland of the bays. The Infand Water Quality Standard of

Vicinam .(TCVN5942-1995) can be applicd to the surface water there as well as

SCN and CZ.
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17.3.2

‘There is also the Industrial Wastewater Effluent Standard (FCVN 5945-1995) in
Victnam, Values of paramciers and maximum allowable concentration of
substance in industrial wastewater betore being discharged into the water bodies
are stipulated in it. There are threc levels from A to C in the Effluent Standers
Standard A is most stringent one that is imposed on the wastowater to be
discharged into the water bodics used for sources of domeslic water supply.
Standard B is relatively weak than A, which applied to the wastewater discharged
into the water bodics used for navigation, irrigation, bathing, aquatic breeding and
cultivation. These cffluent slandards should be applicd to the industrics as

conscrvation criteria.

Basically, Standards B can be applied in the EMP arca. Rowever, il planned (wo
industrial zones, such as Cai Lan and Hoanh Bo #oncs, discharge their wastewatcer
with Standard B, total runolf pollution load into Bai Chay bay will cxceed the
present level by that fram them. Therefore, more stringent citluent standard will
be required on industries in Bai Chay bay catchment. Considering technicaily

possiblc treatment level, Standard A could be applicd in Bai Chay bay catchment.

In terms of treated domestic wastewater by scwerage system, the Vietnamesc
standard should be attained too, exclusive of Bai Chay bay caichment. As
indicated by pollution mechanism in Bai Chay bay such as pollution loads moving
oul through the Cua Luc steait is bigger than that from catchment, primary
production should be controlled to prevent increasing in pollution load from the
Cua Luc strait. For that, trealment of nutrients is required in Bai Chay bay

catchment considering technically practical treatment Jevel.

Envircnmental Resources
(1) Natural Environment

The following four components of the natural environment are sclccted as the
management indexes of the EMP: |

- Forest coverage ratio of the hinterland arca

- Acrcage of tidal Ilats in the coastal arca

- Distributions specics compasition, and living coal cover
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- Species composition and amount of catches ol Tish and shelllish of the fishery

grounds
1)  Torest coverage ratio

Farest coverage ratio is an index of soil crosion, SS runoff, biodiversty, and
conservation of water resources ol the hinterland arca. 1t is also onc of the
provincial environmental targets set by QNPC. Tor sciting forest coverage ratio as
conscrvation criteria, the present and projected Mure conditions of forest
coverage including serub and grass lands, namely green coverage, were identificd.
Bascd on the projected (uture land use pattern, necessary green coverage arca to
prevent increasing runofl SS by cach sub-calchment were estimated  and

summarized below.

(Unit: kny')

a} b) = c} d) <)
Sob-eatchnient Basinarea | Present b)/a) |Future green| Greenarea | Aseatobe
forest area arca without |10 protect 88| ceaovered
the EMP runoff

?2 FETVTTCRY 181

14)Mong Duongbasin | 82

15)Cat Ba island ] 130 126 97 126 0
Total 1,163 921 0 873 27

Note: 1) Forest area includes scrieb and grass lands

2) Present forest area was obtained by satellite image analysis by JICA study team.

Looking at grc'cn coverage arca by cnvironmental zone, the present arca and its
ratio are as tollows:

SCZ: 464 km’ (grcen coverage ratio in SCZ: 94%)

CZ: 208 km’ (green coverage ratio in CZ:  85%)

DZ: 249 km? (green coverage rtio in DZ:  59%)
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Since most green coverage loss by development projects, cxpansiun‘ of coal
mining arcas, and uwbanization, will happen in DZ, the present preen coverage in
SCZ and CZ arc assumcd (o be kept at present level for setting conscrvation
criteria, Fotal loss of the green coverape will be about 48 knv’. Thus, attention for
recovering green coverage should be paid on DZ. As total required green coverage
ta preven! increasing runofl S is 900km’, the proposcd conservation criteria of

green coverage in D7, is 228km’, and green coverage ratio in DZ. is 52%.

2)  Acrcage ol tidal Hats and mangrove swamps

Relatively rich biomass was observed in the tidal flats and mangrove swamps in
the EMP arca. They purify the water and provide nursery grounds lor fishery
resources. Bul becauwse the coastal arca is relatively narrow, there has been
extensive land reclamation for urban development and as well as dike construction
for expansion of agricullural land or aqua-culiural ponds on tidat flats and
mangrove swamps. They will be also reclaimed especially in Bai Chay bay and
along Ha Long bay in the {uture, Therctore, management shall be focused on
acreage of tidal Nats and mangrove swamps. The current condition and area to be

lost by 2010 arc as follows:

(Unit: ha
Current couditions Projected Nnture conditions
Enviren- a) b) G= ) d) ) Y=
menial Arca Tidal {Mangrove| byfa) | Arcato be |- Tidal |Mangrove| ¢)/d)
Zonc flals | swamps rectaimed | flats | swamps
by 2010
1.SCZ |QuangHaph } L1030 f 3] 01 L0} 36l 3
Cal Ba island 20 200 100 0 20 20 100
2. AMZ. {Binh Huong 10,100 1,800 18 2001 9,900 1,600 16
cstuaiy .
Bai Chay coastal 1,700 10 1 2001 1,500 ¢ 0
ana
Bai Chay bay _ .30 950 37504 10004 26
long Gai coastal 650 0 40 610 10 2
LU ISR WU DRI SR IS
Cam Pha and Cual 2,400 10 0 280 | 2,120 10 0
Ong coastal area ’
Total 20,6701 3,280 16 1,670 119,000 | 2,640 14

Note: 1) Tidal flat area means emergence which was oblained by topographic maps.
2y Mangrove swamp area was obtained by satellite image analysis by JICA study team.

For seiting conscrvation criteria of tidal flats, they were classified into three

catcgorics and conscrvation criteria were sel as shown below:
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- Tidal [Tats in SCZ.: class A
Tidal iflats with relatively high coverage ratio by mangrove swamp, morc than
16% (present average mangrove coverage ratio) s class B

- Other tidal flats : class C

In tidal tlats in SCZ (class A}, no land reclamation is permitted so that the present
arca could be protected. Since tidal flats of ¢lass B also arc playing important roles
on marine ccosystem, lishery, and water purilication in the EMP area, only
existing plancd land reclamation is permiticd. Considering planned and proposed
land reclamation arca in future, 75% of present area is sct as conscrvation criteria

on other tidal flats (o keep room for [urther plans.

As for mangrove swamps, at least the present acreage in cach area should be
protecied to conserve their functions. In terms of mangrove swamps with
relatively low caverage ratio, less than 16% which is the average coverage ratio in
the EMP arca, conservation criteria in these arcas were sct at the preseat average

coverage ratio of 16% to improve their function together with tidal flats.

Considering these matters, conservation criteria ol tidal fats and mangrove

swamps scl were summarized as follows:

Tidal Mats Mangrove Swamp
Foviron- a) b) = <)
mental Arca Class Couservation | Conscrvation | hya) Required
Zone s criteria{(ha) | criteria ¢ha) tchabilitation
arca (ha)
1.5CZ  |Quangtanh | A | 1o | 380 | v o) 150 ]
Cat Ba island A 20 20 100 0
2. AMZ.  |Binh Huong n 9,900 1,800 18 200
Bai Chay coastal | ¢ 1,300 210 16 210
o= SN NSRRI DUR T }
Hong Gai coastal 500 80 16 70
Y N FURUTOS SOOI SNSRI BRSO S ——.
Cam Pha and Cua C 1.800 300 17 200
Ong coastal area
Total - 18,420 4,000 22 1,320

3) Protection of coral reef

Coral reef is a symbol of clean and clear seawater condition. However, the most

current coral reefs in the EMP arca are distributed in the southern part of SCZ
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only and they are calegorized as poor reel with living coverage less than 25%. As
discussed in Section 5.1.1, the waler quality in SCZ mainly depends on natural
dynamics. Thus, drastic improvement of coral rcels habitats arc not expected.
Censidering these matlers, management crileria shall be sct on the basis of the

present distribution, specics composition, and living coral cover.

4)  Protection of tish and shellfish of the fishery grounds

Since {ish and shelifish can be regarded as indexes ol marine environment as well
as cconomic value, their management need to be based on species composition
and the amount of catches. However, there is not enough information to grasp
actual species composition and the amount of catches within the EMP arca at
present. Thus, attention should be paid on protecting fishing grounds including
water qualily 10 protect {ish and shelllish in the EMP arca. It is recommended that

management criteria should be carricd out by controlling of illegal fishing at the

tishery grounds.

(2) Landscape

Beautiful landscape of the World Heritage arca corresponding to SCZ s
considered invaluable, and it is the cssencc of tourism potential. Since the

landscape itsell consists of various clements, the following four major clements

are sclected as indexes for the EMP.

- Shape and surlacc of islands
- Color and clearness of seawatcr
- View of natural resources

- Natural scenery

The landscape clements of the World Heritage area should be conserved as they
are by preventing degradation activitics and prcssﬁrcs._Thcfci'orc;: thc present
levels and quality of the clements are regarded as the criteria, cxc_cpl for the water
quality that is sclecled as the water quality criteria, and obstacles against natural

scenery such as ships anchored in the World Heritage core arca.
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17.3.3

17.4

17.4.1

Technical, Institutional, and Financial Capacitics

Built up capacitics ol technology, institution, and tinance is ¢ssential to implement
the BMP ctfectively and appropriately. The current situations of these capacitics
of DOSTE and other relating ngcncics, however, arc not cnough to implement the
EMP. Thus, it is recommended that their capacitics should be built up so that they
can manage cnvironment in the EMP arca by themsclves. The tollowing aspeets

arc s¢lected:

- Technical capacity: monitoring, database management, public awarcness,

- {Institutional capacity: responsibility demarcation, control power, licensing
system

- Financial capacity: budget, number of statl, funding sources, cost recovery

systcm

Conscrvation Criteria by Environmental Zones

The conservation criteria by environmental zones are proposed for water quality,
environmental resources, and landscape. They are summarized below. As for
criteria of technical, institutional, and finical capacities, they should be set without

regard to the environmental zoncs.

It should be noted that the proposcd conservation criteria are not standards for the
whole Victnam, but just for the EMP arca. It is recommended that QNPC and
agencics concerned for implementation of the EMP should authorize the proposed
conservalion criteria. However, it shall be also stressed that the proposed
conscrvation criteria are not absolute encs, so they should be revised based on

rclinble data to be obtained by the future monitoring activitics.

Water Quality Conservation Criteria
(1) Seaarca

Caonsidering the signiticance of cach environmental zone, and the current water

quality and benceficial uses of waiter in cach vone, the water quality conservation

~ criteria are set as shown in Figure 17.4.1 and table below:
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Water Quality Conservation Criteria (Sea arca)

Environ. Avplicd I;én—spﬂmmy BOD | CODMa T-N T-P S8
Fove _____2__‘_‘_‘311"1__‘ o e | gy | gy | (mpe) | (ugre) &
Fastern Past 10 4.5__7__ l l 0.5 4
C7 . XU Lo 4.5 1.1 0.5 5
AMZ | Bai Chaycoastal {05} L 16 A
S
Cam Pha and Cua [ 1] 1.1 5.0 1.6 0.7 )
Ong coastal T R NUTTI (R TN R
| |Bish Huong L\quy _ b5 1.3 7.5 1.6 0.7 15
Conservation criteria of DO, pH, oil slick, floating solid wastcs, and [ecal
coliform arc set based on the Japanese Coastal Wasler Quality Standards. They are
summiarized as lollows:
- Eavicon. %) o  va | Ploatingsolid | Yecal cotiform
() ol Oflick 1 wastes (MPN/160 m)
AMZ 5 nd nd 1,000
Note: 1) nd shows net detectable,
2) lecal coliform is applicd to sca bathing arca.
{2) Catchment Arca g’

The Intand Water Quality Standard of Victnam (TCVNS5442, sce Table 17.4.1)

can be applicd to the surface water for all environmental zones.

In terms of ciflucat standard, the following conscrvation criteria, which is
maximum allowable concentration of pollutants, should be applicd to the ciflucnts

{rom industrial plants and other placcs of busincss in DZ.

Eoviron. Avoticd Arca BOD | CODw» | T-N T-p SS
Zone ppec o mg) | gty | (mgrd) | (mpdy | (mgt)
D7 1Bai Chaybaycatchmemt | 20 | 30 ) 30 4 4 .30

Others 500 165 60 6 100

Note: CODMa was set based en the ratio of CODcr and CODwa which was oblaiped by the hcld
Survey by the JICA Study team.

As for discharge of treated water from the sewcrage system, the following effluent

discharge standards were sct on the basis of technically possible treatment level,
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Vaviron. Anplicd A T Bop ] CODwe | BN TP 88
 tawe peled Ared | e L e | o ] () | ugl)
D7 |Bai (‘lny b1y «ak Ket 1y 15 15 2 15

[tnatmcul!c\.i b

Note: 1) Treatment level-1 is a basic secondary treatment.

2) Treatment fevel-2 is one with nitrification/denitrific ation and enhanced biological
phosphorus semoval.

(3) Intermediate Conservation Criteria

The proposed conservation criteria of the scawaler are rather more stringent than
the existing coastal water quality standards in Vietnan:. In order Lo autain the
proposed conservation criteria, building up technical, institutional, and financial
capacitics of DOSTE and other relating agencics is prerequisite because of their
weakness. Thus, it will take a ccrlain time to attain the proposcd conservation
criteria. Considering required time to build up their capacitics, it is.reasonable to

sct intermediate conservation ¢riteria of the scawater quality.

The intermediate conservation criteria were set at the year of 2005. They are sct
based on the cquilibrium of progress of planned  projects and possible

cavironmental measures.

Firstly, the projects that will have been completed by 2005 were identificd. Next,
run-off pollution loads from them were cstimated taking the possible
environmental measures until then into account. The intermediate conservation
criteria were sl as a rcalizable water qualily in the bays. It should be noted that
the intermediate criteria were not developed in SCZ and CZ, because once the
water qualilyl there is deteriorated, it is difticult to retricve former waler quality.

Table below summarizes the intermediate conscrvation crileria sel.

Intermediate Water Quality Conscrvation Criteria (Sea arca)

Faviron.  Avolicd area T ransparency BOD | CODun TN | TP SS
Zone rp {(m) (&) | (mg/) (mg;g_ (mg/ty | (mg/)
AMZ | Bai Chaycoastal os | 16 92 08 | V7

tong Gaicoastal | 10 1 16 | 92 1 8 08 | 6
BaiChaybay 10 L6 92 | 181 o8| 6
Cam Pba and Cua 1.0 1.3 S0 1.6 0.7 8
Ong ... ‘ ‘

Binh Huong es!uary 8.5 1.3 1.5 1.6 07 s

Note: Since no intensive development project is planned in Bioh lluong, estuary by 2003,
jntermediate criteria are same as lhose of 2010.
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17.4.2

Eavironmental Resources

{1) Natural Environment

Figures 17.4.2 and 17.4.3 show the conservation criteria of forest (green) coverage,
tidal fats, and mangrove swamps of cach cnvironmental zone. Summarized

conscrvation criteria of natural enviranment are shown below:

Pavieon. | Forest (green) | o | MamBove ey el | Fish and shelifish
__fone COVETaLe | swamps  } oV . S
5¢7 J64kny’ (9450) 1, 120ks 200ha Present No iltegal tishing at
_jconditions  [Mishing proveds

- 1 ditte

|i7300m | 3800ha

Nete: Present conditions of coral reefs are distribution, specics composition, and living coral reefs.

(2) Landscape

The present condition of landscape of the World Heritage area (SCZ) should be
absolutcly protected. This requires that the clements producing high value of
landscape, such as shape and the surface conditions of istands as weit as color and
clearness of scawaler should be conserved as the present conditions. As for natural
scenery, artificial obstacles should be controlled strangly in SCZ. Therclore, the

following conservation criteria arc proposed on the sea arca in SCZ.

Eaviron.| Shape and surface | Color and clearness View of natural
. 8 Watuwral scenery
Jone of istands of scawaler LCSOUILCES
SCZ |Noislands changed [To be centrolled as |- Noistands having | No cargo ships
arlificially water quality bald spols anchored in the
- Tobe controlled as | World Heritage core
tidal {lats and area and deviated
N magpgrove swamps | {rony the courses

As for the sca arcas in CZ and AMZ, landscape there should be controlled as
water quality and tidal flats and mangrove swamps management. In terns of
infand landscape, it is controlied by green coverage ratio, In DZ, landscape
conccrn should be taken into consideration by development projects and urban

designing.
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1) Values in the column A are applicd to the surface water using for source of Jomestic water
supply with appropriate treatments.
2) Values in the column 13 are applicd (o the surface water using for the purposes other than
domestic water supply.
e: TCVN 5942, 1995
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Faamination of Environmmental Conscrvadion Level

(Comparison of Scenatins)

i

Euviconmental Zone

{

Special Conscrvation
Zone and
Conservation Zone

-Woild Hentage core arca
-World heritage buffer arca
-Watgrshed conservation
-Naturs forest

-Coral recfs

-§ish habitats

-Tidal flads and nangrove

SWaImps

-Water quality

-Forest coverage ralio

-Acreage of tidal flats,
NENErOVE SWanips

-Coral reefs

Turgel
Itemis

Key indicators (o be considered

3
Bevelapmient Zone

-Usban and infrastiucture
developmeat

-Industrial development

-Mining development

- Tourism development

- Agricnlture and aquacullure
development

; Ny

-Water quahity
-Forest coverage

Target
Items

4

Active Management
Zone

—

- Confronting with planacd
development and
conservation area {ex urban
and tnfrastructure, and
forest and nature
conscrvation)

-Vrater quality

-Fore st coverage

-Acreage of tidal flats,
PIANZIOVE SWutips

Y

-Waler quality and utilization
(acsthetics)

-Watcr purification

-Water sesouress and soil
crosion prevention

- Conservation of nature

-Fishery ground

¥
-Water quality and utifization
- Poltution foods

-Water purification

-Soil erosion prevention

- Water quality and utflization
(aesthetics, secivations)
uses)

-Poltution loads

- Water purification

-Water resourees and soil
Crosion prevention

- Conscevation of natwe

-Fishery ground

Figure 17.2.1 Schematic Procedure for Seiting Conservation Criteria of the Environmental Zone
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CUAPTER 18 ENVIRONMENTAL MEASURES TO ATTAIN CRITERIA

Basic Concepl of Environmental Measnres
Management Method of Bach Target
(1) Management Method of Watcr Quality

1) Basic strategy of poliution loads control

Ta achicve the conscrvation eriteria of water quality, total poliution load control is
required in addition to the concenteation control. The sea area in the EMP arca was
divided into three environmental vones, Special Conscrvation Zone (SCZ)),
Conscrvation Zone (CZ), and Active Management Zone (AMZ). Among them,
AMZ is located along the coastal line of the hinterland where most of the futare
development activilics are plancd. Thus, the pollution loads flowing into AMZ

should be controlled Frstly, to cantrol tatal pollution loads flowing into the bays.

To achicve the conservation criteria of AMZ is prerequisite to achicve those of CZ

and SCZ. Basic stralcgy of pollution loads control is show below.

Pollution Loads _[Yotal Pollution Loads
Conlrel Lo AMY ' Control to SCZ
! |
!
Binh Huong estuary area !'
1 - !
I ot Cher costatarea | !
° > Bai Chay couasial area i i
E gl :-u.'- : S == ii i . L
5 —‘——*I: l Hong Gai coastal area i i SC7Z -
AHE r |
= Merreessarves ) —
; - Il . (The World
g : Heritage Area)
£ = . Bai Chay bay l _ o
S : ‘ K . :
£
3 - -
Cami Pha and Cua Ong arca CZL
! !
f
> Other aveas -
i - i
legend

——3 Flow of Pollution Loads

Figure 18.1.1 Basic S!ralcgy of Pollution Loads Contro}
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2)  Allowable pollution load

In order to achicve the conservation criteria of AMYZ, allowable runott pollution
loads Nowing into cach arca in AMZ were caleulated by muss balance analysis.

Allowable runoll pollution Joads are summarized below:

Allowahle Poliution lLoad

Eaviro. Annticd 302 BOD F-N TP S8
fone | ppied 3 (keday) | (kedday) | (kerday) | (kpfday)
AMZ | Bai Chay coastal arca By 240 100 | 2,300
Itoag Gai coastal arca 420 60 50 | 2,500
Cam Pha and Coa Ongarea | 1,550 3,100 820 56,800
Bai Chay bay arca 3,300 7,200 2,900 43,000
| Binh Buong estvaryarca | 950 2,500 | 1,200 37,800

3)  Management mcthod

For the water quality management especially pollution loads control, wastewater
control lor speeitic pollution sources is required in the Tirst place. This is because
that ¢lieets of measures far specific sources are clear and quick works. Most
management mueasures Tor specific pollution sources are sewerage system and/or
individual wastewater treatment system such as industrial wastewater treatment.
Most livestock are being raised in agricultural land and/or near markets and farmers
houses. It is asswincd that the wastewater of Livestock will be lrcaicd by sewerage

system together with domestic or market wastesvater if it is in a sewered area.

In addition 1o this, measures for nonspecilic pollution sources such as greening are
required especially lor control o SS. To control runoff SS from coal mining arcas,

the conservation criterion for the mining arca was sel based on the size of denuded

arca,

(3) Management Mcthod of Environmental Resourees

1)  Management method of natural environment

in order 1o manage cnvirenmental resources, implementation of monitoring and
inspection are required. Hardware type mcasurcs such as reforestation, or
revegelation of denuded arcas, and rehabititation of mangrove swamps are also

required as mitigation to compensate {or the lost environment, In addition to this,
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18.1.2

indispensable software type measures such as land use and fand reclamation

contrals and enforcement of regulation should be taken into consideration.

Since responsible organizations for the coal mining arcas and other arcas are
dilferent, it is recommended that reforestation or revegetation of denuded arcas in
and outside of coal mining arcas be carried out by cach responsible organization.
VINACOAL has a responsibility ol management of coal mining arcas, while the
Forest Protection Agency (FPA) and the Department of Agriculture on Rural
Development (DARD) have responsibilitics of forest management excluding coal

mining arcas.

2)  Management method of landscape

To achicve the conscrvation crileria on landscape, preparation ol landscape
managemenl guidcline, and enforcement of patrol and inspection capability will be

required.

Required Mcasures by Environmental Zones

In the EMP arca, most of human origin pollution loads are generated in DZ. Lots of
development  projects and sociocconomic growth together with increase in
population are planned there in the future. Therefore, 1o control total pollution
loads from them into the bays, scwerage sysiem and/or individual wastewater
treatment system are required in DZ before the generated pollution load Howing
into the bays through AMZ. Similarly, rchabilitation of coal mining arcas as well as

treatment of mine wastewater is also required mainly in DZ.

Domestic and industrial solid wastcs management is also requircd mainly in DZ,
The collection of floating sotid wastes, however, should be carricd out in SCZ, CZ,

and AMZ.

- Mcasures tor tourism and landscape are mainly required in SCZ to improve

sanitation conditions there, and keep attractive and beautiful landscape. In case of

natural environment, ils management measures should be implemented based on (he

distribution of cach resource, for example measure for tidal 1ats and mangrove
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swamps are should be developed in AMZ, and thosc tor fish and shelllish are §

SCZ and CZ, while reforestation is necessary lor the swhole catchment arca.

‘The reguircd measures by enviromment zones arc summarized below,

Required Measures by Environnental Zonces

_"\

e

7
I

h;;:::" Conscrvation Criteria Necessary Actions Required Measures
SC 1y Water quality 1y Keeping altractive and | 1) Seca arca
- Trans.: 3.0-3.5m beautiful fandscape - Tmprovement of
- BOD: 1.2-1.5 mg/t - Water quality control sanitation condiiion
- CO: 4.5~70 mg/t - Sotid wasles conteol (nanagement of
BN L1 3 gt - Landscape ¢leniemt waslewaler and solid
SRR 0506 myt nranagenient wasics of islands and
-88 A4S/t 2) Conservation of tourist boais}
2) Environmental resources natural environment - Reinforcement of
- Forest coverage : (forest, tidal flats, patrolling capability
464 ki’ PANZLOVE SWAINpS, - Fishing activity
- Tidal Nats: 1,120 ha coral reefs) control
- Mangrove swamps: 1) Sustainable use of - Measures for
200 ha fishing ground landscape
- Coral reefs: present 2) Catchiment arca
condition - Forest reserve arca
- Fish aud shellfish: no
illegal fishing
- Landscape: vo island
changed antificially, no
islands having bald spot,
no cargo ship anchored
in the Word Heritage
—_— arca e m——— ———— . ———
CZ 1} Water quatity 1} Keeping good water 1) Sca area
- Frans.: 3.0m qualily - Waler quality: to be
- BOD: 1.0 mp/t - Water quality controlled in AMZ
-COD: 4.5 mp/t control and DZ
-T-N: B mgft - Solid wastes control - Fishing activity
TP 05 mgl 2y Conscrvation of control
-85S SmgH natural envitonment | 2) Catchment arca
2) Baviommental resources (forest) - Reforestation in bare
- Forest coverage : - Forest profection arcas
208 kn¥’ - Reforestation
- Fish and shellfish: no 3) Sustainable use of
__illegal fishing fishing ground
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Favison,

Necessary Actions

Requited Measures

keeping a waler
pusification capacity
- Reclamation control

- Rehabifitation of
MAREEOVE SWamps

2) Envitonmental resources

- Forest coverage:

228 km?

AMZ
- Wastewater
treatment
- Solid waslcs
management
- Reforestation
2} Upgrading forest
coverage
- Reforestation
3) Preventive measures
for soil erosion
- Reforestation

. Conscrvation Criteria
CAewmes | i T _
AMZ | )y Water quality 1) Water quality control - Water quality:
- Trans.: 0.5-1.5m aimed at control in SC
- BOD: LE-LA mgft and C7Z
- 0N 5.0-7.5 my/t - Protection of
TN Lemg/t decrease in tidal flats al tidat flats
-TWP 07 ey coverage
-8%: S-1Smg/t - Upgrading of
2} Envitonmeotal resotices MADLIOVE SWaIps - Fishing activity
- Tidal ftats: 17,300 ha 2) Conservation of conlyol
- Mangrove swamps: natural enviropment
3,800 ha 3) Sustainable use of
- Fish and shellfish: fishing ground
_ No illegal fishing B
D7 1) Water gualily 13 Total pollution loads | 1) Development of
- TCVN (5942) control flowing into sewerage system

- Drainage system
- WWIPp
2) Developmient of
industrial WWi'g
3) Solid wastes
managemenlt
- Collection vehicles
and cquipricnt
- Landfill sites
- Incincralion of
clisical and
hazardous wastes
4) Measures for mining
- Mine wastewaler
treatment
- Measures for coal
processing plants
- Rehabilitation of
dumping siles and
river basins
- Dredging
5) Measvses environ.
(ESOUTCES
- Reforestation in bare

T i

_ . arcas
Note: Trans. mcans transparency.

With regard 1o measuses in rural arcas and/or in the upper stream arcas in the
catchment of the bays, (he present progress of the measures such as installation ol a
septic tank for domestic wastewaler treatment are enough to attain the conservation
criteria duc 1o the relatively small runefl pollution loads Irom these areas into the

bays. It shoukd be noted, however, that the forest seserve areas should be managed

strictly, so illegal deforestation activitics there should be prohibited.
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