CHAPTER 6  ENVIRONMENTAL MEASURES TO ATTAIN CRITERIA

6.1

6.1.1

Sanilation Measurces
Domestic Waslewaler

Damestic wastewaler is a significant source of the pollution load in the Ha Long
bay arca and its management is therefore an important component of the EMP.
The extent of coverage ol collection systems and the standard of treatment
required for domestic wastewalter discharges needs to be determined to meet the
targel conscrvation criteria for the receiving waters. Conventional secondary
trcatment (Level 1 lrca'lmcnl) is gencerally suitable for discharges to Ha Long bay
and Bai Tu Long bay, but advanced treatment including nutricnt removal (Level 2

treatment) is necessary for discharges to Bai Chay bay. The recommended

strategics for the domestic wastewater management plan include:

1} Flush toilets should be provided in all tourism and commercial developments.
They arc also reccommended forhigh density residential development.

2) Dry sanitation methods or scptic tanks draining to soakaways are gencrally
suitable in low density and rural areas.

3} Scparate piped sewer systems should be provided in major new development.

4y Small bore sewer systems will be suitable for existing development il the
sysléms are praperly managed and controlled.

5) Oxidation ditches arc generally recommended for conventional wastewater

' lf_calincnt. Sequencing batch reactors are suitable it the arca ol land available
is very limited.

6} .Oxidalior} ditches with side strcam le{SSphOﬂlS remaval are recommended for
advanced treatment,

Two options have been considered for the domestic wastewater phan for west Ha

Long city, onc with treatment plants at both Don Dien and Dong Dang, and the

other with a single plant at.Don Dicn. At Don Dién, which ié west of the World

Heritage buller arca, Level 1 treatment is adequate bt at Dﬁng Dang, which is on

Bai Chay bay, Level 2 treatment is rcquiréd. The total population that should be

scrved in west Ha Long city by 2010 is 120,000. | |
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Separate treatment plants near Deo Sen and Bach Dang are recommended for the
northern and southern arcas of Hong Gai, respectively. The population 1o be
scrved by the Deo Sen plant has been derived in conjunction with the industrial
was{cwater management plan to meet the target conservation criteria and varies
between 164,000 and 184,000 depending on the industrial wastewater load
discharged. The population to be served at the compact Bach Dang plant is
60,000.

The provision of sewage collection and treatment facilities for centeal Hong Gai
should be regarded as an urgent measvre in the EMP. The recommended urgcm
measures program includes construction of parts of the main cellection systems in
northern and southern Hong Gai together with the first stages of the Deo Sen and
Bach Dang ftreatment plants (lo serve populations of 4.0,000 and 30,000

respectively). The costs of these works are discussed in Section 6.5.

A coastal intereeptor system lo a single treatment plant located 1o the west of the
town is recommended to serve Cam Pha. The first stage plant should have
capacily to serve a population of 45,000, The 1otal estimated cost of the system in

Cam Pha is about US$ 7.5 million including Q&M cost from 2000 10 2010,

Domestic Solid Wasles

The lirst slage program for the solid wasltc colmponcm of the Ha Long City Water
Supply and Sanitation Project (HWSSP) includes the cquipmcﬁi and sanitary
land{ill capacity for the collection co?cragc for Ha Long cily and Cam Pha to be
increased to 65% and S0%, respeetively, by 2005. The landfi!l capacity is to be
provided at Ha Khau for the Bai Chay arca, Deo Sénlfbr the Honé, Gai arca, énd
Quang Hanh for Cam Pha. H '

The domestic solid wastes managcmém under the EMP should generally thlloy;f
the same principles as HWSSP. !-10wévcr, the target for the EMP should Ihc o
improve collection coverage to 85% in Ha Long city and §0% in Cam Pha by
2010 so aS not to have an incrcasc in untreated solid wastes. This rcquires an
cxtension of HWSSP project both in terms of equipment and disposal facilitics.

The sanitary landfill sitcs to be constructed under the first stage program of
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IEWSSP has adequate capacity tor disposal of municipal solid waste up to 2008,
The methods considered to deal with the additional disposal quantitics beyond
2008 include additional andill capacity, incineration, and composting. Additional
landfill capacity is the most cost elfective solution and a 450,000 m* extension
should be provided at the Quang Hanh site. Hospital clinical waste should be
handled separately and incincrated at a central facility for the EMP arca. The

recommended capacity for the clinical waste fncinerator is 10 ton per day.

An cducation and adverlising campaign to improve public cnvironmental
awareness should be undertaken and also the existing anti-littering bylws should

be entorced.

The total cstimated cost tor the domestic solid waste management plan is about

US$ 13.8 million including O&M cast [rom 2000 to 2010.

Indusirial Wastewater Management

All new factories should pre-treat their wastewater to comply with the Vicinam
Standard TCVN — 1995 for industrial wastewater discharges to Class B waltcrs.
The standard of any further lrealment required for industrial wastcwater
discharges must be determined to meet the target conservation criteria for the

recciving waters.

Industrial parks should have collection sewer systems so that the combined
discharges from factories can reccive further treatment or be lransferred to 2
suitable discharge location. Discharges from industrics in existing development
have to be connccted to the domeslic sewcrage syslem after any nccessary pre-

freaiment.

']‘h;ce oplidﬁs for the industrial wastewater pﬁm for the Cai Lan Industrial park
and four for the Hmnh Bo lnduslr:al park have been dcvc!opcd The optmns
include: treatment of wastewater at the industrial parks 1o the Vlcmam Standard
for Class A waters for discharge to Bai Chay bay, lransl‘cr of industrial wastewater
flows for discharge to Ha bono bay at Don Dicn, and treatment 01 mduslml

wastewaler in combmalmn with domestic wastewater to l.cwl 1at Don Dlm o5 1o
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Level 2 at Dong Dang. Required costs for these option are discussed in Scetion
6.5.

A collcction system and industrial wastewatcr treatment plant should be provided
for the local major industrics at Lang Bang 1o treat the wastewater to the standard
for Class A waters prior to discharge to Bai Chai bay. The total estimated cost of

Lang Bang system is aboul US$ 1.6 million including O&M cost from 2000 to
2010,

Industrial Solid Wastes Management

Investment is needed to collect and satisfactorily dispose of the projected 2010
industrial solid wastc and hazardous wasle quantitics of 34,500 and 3,450 lon per
year, respectively. Regulation of the handling and disposal of hazardous wasle in
the EMP arca is required and an assessment procedure for hazardous wastc should

be pﬁl in place.

Collection and transpartation of industrial solid wastes should be carricd out cither
by industry itsclf, or private contractors, or by the public scclor at commercial
rates. Minimization of industrial solid waste generation, maximization of

recycling and recovery, and co-siting of campatible industrics should ali be

cncouraged.

The rcbommcndcd_ method tor disposai of non-hazardous industrial solid waste is
landfilling. An additional landfill Eapacily of appmkimalcly 100,000 m* is
required for disposal of wastes up to 2010. The landlills could be pi:blicly or
privately operated but a system for control and Iiccnsing of pﬁvalc sites is
required. Various mcthods are rcquircd",l'or the disposal of hazardous wastc
including inc‘inc.ralion, speciat landfill facilit icé, and long term containment. Thus,

the construction of a 15 ton per day hazardous waste incincrator is justificd.

The tofa} estimated cost of the indusirial solid wastcs management plan is aboul

USS$ 4.7 million including O&M cost Irom 2000 to 2010.
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6.2.1

6.2.2

Snvironmentad Measuves for Mining
Environmental Targets for Coal Mining Industrics

Environmental targels for mining industrics were sct to satisly the environmental
laws and rcgulations, basin-specific environmental conservation criteria, and long-

term rehabilitation requirement. The main targets are summarized as follows:

1) To cantrol poltution from non-specific sources and to promote rehabilitation,
the size of the denuded area in the mining arca should be below 4,874 ha in
2010. This is roughly the same as the existing size of denuded arca. Specilic

target values were set for all basins.

2) "The discharge from point sources should meet the Industrial Eftftuent Standard,

TCVN 5945-1995.

Environmental Programs and Projects

The cnvironmental targets should be achicved through an array of environmental
measures. They are broadly classificd into “structural mcasures” and “non-

structural measures”. Structural measures include mine land rehabilitation projects,

projects to control point sources (mine wastewater and processing plants), and a

dredging  project.  Non-structural  measures  include institutional/regulatory
mcasures, cleancr production/wasic minimization, environmental monitoring, and
other soft measures: In total, 12 eavironmental measures were proposed. They arc

summarized as [ollows.
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Summary of Proposcd Measures and Estimated Costs (Year 2000-2010)

No. Peoject Description - (@$x{%‘§f %
1} Eaviconmental Plans l)‘\'\!(\pmcm of environmicntal plan for 0.9 2.6
. .__lhcentire region and cach mine B R
2| Pilot Project on Rehabititation | Pilot project to establish rehabilitation 1.8 52
b o |techmologies DR
3 Mcasnre for Mine Wastewater lnstallallon of SO wastewaler (reatment 22 6.3
4| Measutes for Processing Plants Impw\'cmcnt ufdramag,x systcm lo 1.7 4.9
‘‘‘‘‘‘ e |intezcept punof€ -
51South Deo Nai Dusnping Sife | Rehabititation and landstide puunhon of 14 98
Sl Jalargedumping site I
6| Mong Duong River Basin | Basin-wisc re habilitation of mining sites | 44 1126
~ 7{Dien Vong River Basin | through combination of revegetation, 42 11s
8|Ha Tu River Basin ~|drainage improvement, and dustcontrol | 18 | 5.2
~ 9iHong Gai Norlh Basm o 05 15
10 {Cam Pha West Basin Lo ]oed
A |CuaOngBasin | | 85 1S
12 | Dredging Routine and emergeacy dredging of 133 381

alfected area, such as rivers and inrigation

i systems. _- —

Total 34.8 100

Note: Before adjuﬁﬁ?ehl of discount tate, Q&M costs after 2010 nat included.

These projects arc expeeted to reduce 1.73 million tons/ycar of crosion and
34x10* tons of SS/ycar in 2010 cémparcd with the casc that no environmental
measures were faken. The total cost of the measures is cstimated at US$ 35
million for the period of 2000-2010. The largest cost is nceded for the dredging
project. Due 1o the large sizes of basins, Mong Duong River Basin Rehabilitation
Project and Dicn Vong River Basin Rehabilitation Projeet will cost more than the
.mcasurcs for other basins. The measurcs for poinl sources such as the
Environmental Measures for Mine Wastewater and the Environmental Mcasures

for Processing Plants, cost US$ 4.0 million or 11% of the total cost.

Environmental Measures for Tourism

Environmental Targets for Tourism

Considering  the existing cnvironmental regulations, existing levels  of

environmental measures, and the anlicipated increase in tourism activitics, the

following targets were sclected.

Skt
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6.4.1

Environmental Targets for Tonrism

o _(‘alq_,m) | Target o
Plannmg, | Devetopment of Tourism Macagement Plan
Solid Wastes Essentially 1009% collection aud disposal of solid waste from
o o tourism boats & islands
Wastewater l'snnlmlly 100% callection and dnpmal of wastewater from
1 tourism boats & islands
| Natural Resouree Protection Doubling patrolling capacity e

Environmental Progeam and Projects

The following four measures were proposed. The project to improve sanitation
conditions on tourism boats and islands should be implemented in two phases so
that the project can deal with the growing demand for sanitation control in a

{lcxible manncr.

Proposcd Measures and Estimated Costs {Year 2000-2010)

: ed sedntion koo Cost |
No. Project ‘ Description Uss<10] &
1 |Euvironmental Development of Favironmental Plans for 0.1 2.6
.. |Planning for Tenrism _ Towrism e
2 |Tmprovement of lmprmmmcnl of sanitation conditions on tourism | 1.5 39.5
Sanitation Condition — | boats & islauds by providing solid
Phase 1 wastesfwastewater collection services, and
b |construction of toilcts (Phase 1). N S
3 jlmprovement of Sccond p!nsc of sanilation pmjeu for tovrism L2 316
Sanitation Condition — | boats and islands (Phase 2).
~|Phase2 ol B
4 |Reinforcement of Reinforcement of palmllmg with 6 boats and 30 1.0 263
Patrolling Capability  {stafl membces by 2010 i
Total 3.8 100

Note: Before adjustment of discount rate, O&M costs afier 2010 not juctuded.

Environmental Measures for Environmental Resources
Environmental Mcasures for Natural Environment
(1) Target Management Items and Strategies

Forcsls hdal ﬂats m‘mgow swamps, scaweed beds and coral reels are sclected
as the target i items ior natural cnvnronmcnt m:maéi.mc.nl COI]‘HJL[}H}D their
importan roles in maml’unl% nalural ccosystem in the EMP arca. In order to

manage these natural resources, the following three strategics were proposcd:

- Conservation of existing resources,




- Rchabilitation of deteriorated resources, and

- Reinforcement ol angoing management aclivitics.

(2) Projects and Programs

1) Reforestation in bare arcas

In the EMP arca, there is about 800 ha of bare arcas at present, and additionally
2,000 ha of barc land will be formned by land use changes by 2010, Among the
barc arcas, the Troi river basin has relatively targe bare arcas at present, and Man
river basin, the Dicn Vong river basin, and the Mong Duong basin are predicted to
have largé barc arcas in the future. Therelore, those arcas should have priority of
retorestation. To achicve the target conscervation ¢riteria, 2,700 ha should be

covered by trees or greened by 2010.
2) Rchabilitation of mangrove swamps

Reforestation projccl should be carried out in the area where large arcas of
ma‘ngmvc's have been lOi“»l by reclamation, such as Cua On, Cam Pha, and Hung
Thang. In order 1o achicve the target conscrvation crilcrfa, MANZIOVE SWAmps
rchabilitation by mangrove plant'ing of 1,320 ha ‘should be carried out by 2010.
The proposed Tidal Flat Management Unﬁ (TEMU) is L"xhcctcd to be in charge of

the mangrave swamps rchabititation.

3} Fishing activily management program

This program is mainly to reinforce ongoing management aclivities by
Department of Fisheries (DOF), by means of i) Reinforcement of patrolling
capability of fishing activitics, ii) Promofion of cnvironmental education 1o

lishermen, and iit) Collection and analysis of tishermen’s data (Fishermen data

surveyl.

(3) Cost Eslimalion

Total estimated cost {or eavironmenial measures For nalural resources from 2000

to 2010 is about US$ 2.6 miltion.
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Environmental Measures for Landscape
(1) Target Management Ttems and Strategics

In the EMP arca, the landscape of the World Heritage arca should be given the
highest priority to be managed for absolute protection. The value of landscape of
the World Heritage area depends on the Tandscape clements and they should be
considercd as the target items ol landscape management. In order to attain the

target, the tollowing three strategics were proposed:
- Entorcement tor ongoing management activitics,
- Formutation of landscape management guideline, and

- Restriction of anchored arca and route of cargo ships

(2) Projects and Programs

1} Preparation of management guideline for landscape

The tandscape guideline for landscape is 1o be preparcd for not only agencics
concerned but also for the private scctor such as shipping companics and tourism.
The guideline is to be used for reinforcement of management capability of
landscape clement. Although the main target of landscape management is the
World Heritage arca, the proposed guideline includes notes and directions from an
acsthetic viewpoint in AMZ and DZ. 'The l‘ﬁlurc development projects should

follow this guideline in view of shape, coloring of buildings, and greening.
2) Reinforcement of patrolling capability for shipping activitics

Major impact that may affect the natural impréssion in the World Heritage arca is
anchorcd and sailing cargo ships. Popular tourism spots arc mainly distributed in
the west of the World Heritage arca. This area is close to the anchored arca near
Hon Net Floating Port (HNFP). HNIP is scheduled to be moved to the cast arca of
t‘nf; Bays. Thus, {hé numbcr of anchorcd ships rear the popular tourism area and

sailing boats deviating from the defined courses should be controlled strictly.

6-4
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6.5.1

(3) Cost Estimat ion

Total estimated cost oy environmental measures tor landseape from 2000 to 2010

is about USS$ 0.1 million.

Study on Alternative Selection
Sctting Alternatives
(1) Target

In previous scctions, possible cnvironmental measurcs were considered by each
pollution sovrce to achicve the proposcd conservation ¢riteria in 2010. Each
component of the measures was validated from a viewpoint of technical
soundness and social aceeptance. Alternatives of component of the measures were
also analyzed in the scctor studics, Among them, howcever, il is necessary to
analyze alternatives by combining the .cnvimnm»cmal measures of domestic
wastewater and industrial wastewater. Bcci’msc generated pollution loads from
them were cancentrated on Bai Chay bay, 'app]i';‘ablc combination of the measures
for domestic and industrial wastcwater should be required to manage them
cl‘l'ccli{fcly and c[l‘iciéntly. Thus, the optimum cavironmental measures of

domestic and industrial wastewater were sclected by the following process:
- idcnliﬁcﬁtion ol areas, items, components for allérnat ive écuing,

- Preparation of aliernatives considcrfng tcéhnical [casibility,

- Estimation of invesiment cost of each alternative, and .

- Seclection of the optimum mcasurcs by the least cost method,

(2) Arca

The most comﬁlcx problem is the mahagcmcm of watcr qualily in Bai Chay bay,
{\'hiéh is surrounded by cxisling: and planned major domestic and. induslrial
p(ililuliorll sources. To solve this problem, the waslewater management sirategics
for the surrounding arca had to be optimized as well. Hence the allernative

mcasures for domestic and industrial wastewater management in Binh Houng
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estuary, Bai Chay coastal, and Hong Gai coastal arcas were examined. In the case
of Cam Pha, the cavironmental impacts of industries exclusive of coal mining are
minor. Fherelore, allernative mecasurcs for waslewaler management were not

examinced,

(3) Allowable Pollution Loads

Altcrnatives arc to be drawn up 1o altain the allowable poltwtion loads inte Bai
Chay bay. Totat allowable pollution loads sct for the Bai Chay bay from domestic
and industries arc 1,300 kg/day in BOD, 2,200 kp/day in COD, 1,200 kg/day in -
N, and 160 kg/day in T-P.

(4) Companents of Allernatives

The following domestic and industrial wastewater treatment plants (WWTPs)
including collcction systems and pumping stations are sclected as the components
for alternative sciting. Bascd on the combinations of these COmMpPORENIs such as
discharge points of Ireated waslcxﬁlcr, and/or whether or not industrial
wastewaler is connected with the sewerage system, necessary sewered population

and facilities like pumping stations arc changed.

Components of Allcrnatives

______ Category Facility
Domestic wastewater | 1. Dong Dang WWiP
2. Do Dien WWIP

[ 3 DesSen i T
lndustrial wastewater | 1. Hoanh Bo Industrial WWTP

Note: WWTP mcans wastewalter freatment plant,

Description of Alternatives

The alternatives were drawn up on the basis of discharge points of the treated
wastewater from industrial parks: whether they are to be discharged into Bai Chay
bay, Binh Huong cstuary, or to be connccted with scwerage systems. These
considerations led to five alternatives. In addition, the option of developing Dong

Dang wastcwater {reatment plant (WWTP) was also considered. I the Dong Dang
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6.54

WWTP is not developed, the domestic wastewater is to be conveyed 1o Don Dien

WWTP. Accordingly, ten possible alternatives were drawn up as (ollows:

Description of Allcraatives

WWIP Dischar. | Alterative 1 | Afiernative 2 | Alternative 3 | Allerpative 4 _Alternative § |
Point  [AILDE PAID.2 JARC2.D JAIL2. 2 FAILEY [AL32 [ANLE T EATIA 2 JATLS B JANLS.2
Dongbang | BC o X O X O X | O | % ) x
DonDien | DB 9) 8] 8] o 0 o O} 0O o Q
Deo Sen Bnc | © o C 0 o] O o101 0 o
HoanhBo | 8C | O 1 O | O} O | X | X | X | X | X } X
mo x| x L X o o g X f X | X ] X
| ss | X X | X | x| X X Q o | © 0O |
Gilan |_BC 1Ol 0o 1 X | X "X 1'X 1 0 0 X ] X,
LB X X ol oo o) X X X X
S8 X x X X x x X x 1 0 O

Notc : BC; Bai Chay bay, BIE Binh Huong estuary, SS; Scwcmgc";ystcm
Q : applicable, X : not applicable

Evaluation

Yndicative cost cstimation of each alternative was carricd out for evaluation of the
proposcd allernatives. The estimated cost including those of construction,
aperation, and maintenance as incremental costs arc shown below. Aliernative 3.2

was identified as the least-cost alternative.

Comparisen of Afternatives

{Unit: US$ x 109

Domestic WWTP

Alternatives Industrial WWTP Total
JAwr2z ot o84 s 9

CAnsa | e T T e
AlS2 83 13 101
NUI(S 1) Sewerage costs docs not include those of 1st stage of HWSSP.
2) Sewerage costs include those of sewerage systems of Bach Dang.
3) In case of industrial wastewater Lo be treated to class B, cost for that is ot mcludcd
4) Industrial wastewater trealment costs include those of Lang Bang.
5) Shaded line mieans sclected alternative,

Prediction of Water Quality by the Selecied Plan

The model was run again replaced with sclected plan fo predict ils cficet as shown

in Figure 6.5.1. The reduction cffects of the pollution loads inside Bai Chay bay

6-12



arc remarkable for SS and COD cspecially near the mouth of Troi river. On the
other hand, local increases of the concentrations are found near the new discharge
paint in the western side of the causeway for 8S and COD. Compared with the
simulated waler quality and the conservation criteria, the simulated water quality

by the seleeted plan met the conscrvation criteria.
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Figure 6.5.1(1}

Predicied Concentrations of COD of the Upper Layer by the Selected Plan
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Predicted Concentrations of COD of the Lower Layer by the Selected Plan
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7.1.1

CHAPTER 7  ENVIRONMENTAL MONITORING

Environmental l\ionilin"ing Plan
Water Quality Monitoring

Monitoring locations should take the environmental zones into account. Locations

of the strategically designed monitoring sites are shown in Figure 7.3.1.

The equipment and skitled personnel to conduct the environmental monitoring is
essential. Considcrinf; currenl monitoring capability of DOSTE, the development
schedule of the monitoring system should be divided into three terms, i.¢. short-
term for the period 2000 to 2002, transition-term for 2003 to 2006, and the long-
term afler 2007,

In the bays, monitoring frequency is four times a year (o monitor seasonal changes.
For the representative sites, however, the monitoring should be carried out on a
monthly basis o grasp detailed seasonal change. Monitoring frequency for the

rivers' sites is four times a year in principle.

Monitoring Items for Shorl-term Program

Sampling Layer

lems . Marinc Sites River Sites |
Field Depth, Weather, Air
temperature, Wisd direction (al sites) (at siles)
pieasurement . .
o |endvelocity, Colorof wates (|
Discharge | Curreut direction and velocity | 0.5m, B-lm | Mainrivercourse

Water quality { Transparency allayer
every 0.5 mto | mabove
e _|tebottom(B-km) f
pl, DO, Turbidity 1 O05SmB-im__ |  -dito-
COD,BOD 05mB-1m | -ditto-
Note: B - 1 mmeans 1 m above the botlom.

Water temperalure, Salinity Mais river course

Sctiled dust is considered to be a part of the origin of land runoft of $S. In order to

grasp effeets of nicaSurcs for dust, monitoring of the amount of scitled dust (o be

' sa'mplcd by a dust jar is proposed. Moni{oring fi'cqucnc.y is four times a year. Five

monitoring silcs are selected as shown in Figure 7.1.1.




Monitoring Iteis for the 'Transition-term and the Long-term Program

 Ficld
measuement

[tems

Depth, Weather, Air I(‘mpcmlurc,
Wind direction and  velocity,
Color of water

i Qamplmglﬁ)u
Mmue Sites

RE\‘—I—SH(‘S

{al sites)

(at sites)

As, Fe)

Discharge Current direction and velocily 0Sm B-1m Main ti\'cr
,,,,,,, . S course |
Watcr quahly Franemrency - all lap[m I
Water It‘mpcralute, Salinity cvery 0.5 m Lo Im above Main river
Cthebotom (B- Lmy | course
pII DO, Tmhtdily, 88 05m,B-1m - dilto -
COD, BOD, NHI-N, NO2-N, - difto - - divo -
NOs-N, T-N, PO+-P,T-F,
Chlorophyll-a o R
Coliform baclma N , -ditte- -ditte-
lleavy melals (l’h 7n, Cu, Cd, - dillo - - ditto -

1 As Fe), Gil I
Sediment Grain size composition _botlom -
quality Water content, ORP, COD, 1. i, - ditto - -

TOC, T-5, T-N, T-P
llcavy mctals (Pb, 7n, Cu, Cd, - dilto - -

Nole: BB - | mmeans 1 m above the botton.

Enviranmental Resources Monitoring

(1) Natural Environment

Thc environmental monitoring tor natural cnvironment consists of three surveys,

mamely, Vegetation survey, Wetland survey, and ‘VIanm. Bmlo;,xca] survey.

Monitoring items and methodology of each survey are qummm/ud as follows.



A

72

Hems and Methodology of the Natural Environment Menitoving

Sutvey

______ Monitoring Items Methodology Frequency
Vegetation {Farests Targets | Forest coverage Analysis of sateltite every
images 2 years
b S Groundmth
Wetland  |'Tidal Flats and [ Distribution of tidal fats and  [Vicld Survey every
Mangrove mangrove swamps, Species |- Acrial obgervation S years
Swamps composition and biomass of |- Belt franset
IANEEOVE SWamps and - Sampling & analysis
____________ N __Yzoolenthos o o )
Marine Coral Reefs Distribution, Specics Field Survey every
Biclogy composition of corals, living |- Belt transeat S years
o coralcoverage - Sampling & analysis
Fish and Species composition and Vield Survey overy
Shelifish Liomass of fish and shellfish |- Catchment with giti 5 years
e ) met and frawd net .
Plankton Specics composition and Field Survey- cvery
(Phytoplaukton, {biomass of plankien - Water sampling 5 years
Zooplanktony | |-Samplingwithpet |
Benthos Specics composition and Ficld Survey every
A biomass of zoobenthos |- Sampling with grab__ | S years |

(2) Landscape

'the landscape in the EMP arca is strongly characterized by the World Heritage
area, which has unigue landscape of acsthetic value. In order to manage landscape
in the EMP arca, it is proposed to carry out a landscape monitoring program. This
monitaring program consists of two sﬁrvcys, the l'andscapc element survey and the
landscape valuc survey. Monitoring items and methodology of cach survey arc

summarizcd below,

Items and Meihodology nl'll_:c Landscape Monitoring

| Survey . Monitoring Items | Mecthadology | Frequency |
Landscape Element  j Shape and surface of istands, Color and | Field cvery
cleanicss of scawater, View of natural | reconnaissaance month

o eeeo. .| fesources, Naturalscemeey 4 |
t.andscape Value Change of value of the Wearld Heritage | Questionnaire every
arca e | Survey |5 ycars

Environmental Inspection Plan

The proposcd cavironmental inspection aims at guiding cvery pollution source
toward cnvitonmentally  {riendly  performance  to  achieve  successful
implementation of the EMP. 1t is necessary to prepare a framework for inspection

system which defines the responsibic and implementing bodies and mélhodnlogy.
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7.3.1

Though inspection activitics have been operated by some authorities severally,
their individual results have not worked to lead the provinee lo an enviranmental
conservation target due to lack of a comprehensive system. Thus, the EMP

requires the linkage or integration of the environmental monitoring and inspection.

"Fhe main targets of the inspection include specilic pollution sourees consisting of

pollution sources on land such as factorics, coal mincs and relating facilitics,
markets, hospitals, hotels, and those on the sca such as ships and Mloating gas

slations.

Institutional Frame and Cost Estimation
Organization for Environmental Monitoring

The proposed Environmental Research and Monitoring Unit (E'RMU) is expected
to perfarm cenvironmental rescarch and monitoring activitics in the EMP area.
EMD in DOSTE will ultimatcly be responsible for the environmental
admtmslrauon including cxeculion of environmental momtormg plan. Rescarch
activitics arc to be Joml activitics between proposcd ERMU and local rescarch
institules. DOSTE should c..eordmatc its cfforts with the other m'am;_,emcm
agencies and msh!u!cs that conlnbuh, to ERMU. Agcnc:cs mshtulcs and groups
that may contribute to the activitics of ERMU arc the Ha Long Bay Managcmcnl
Board (HLMB), the Haiphong Institutc of Occanclogy (HIO), the Center for

Marine  Environmenl  Survey, Rescarch & Cbnsullglion' (CMESRC), the

Department of Tr:lnnsponalion'('DOT), the Departiment of Agriculture and Rural
Development (DARD), and NGOs.

Organization for Environmenta} Inspection

The responsible agency for thc mspcmcm oi pol!ul;on sources on land arca is

cxpcclcd to be the lnspcmon Division (ID) in DOSTE, in close collaboration with
proposed Industrial Po_lluuon Control Unit (IPCU) and ERMU. It is rational to
carry cﬁﬁ inspection of polution sources on the sca utilizing the existing
61ganizations as jmplementation agencics, such as HLMB, Port Authority, and

Board of Tourist Ferry Dack, which have conducted inspection for their respective
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responsibilitics, because working within the existing government framework can
avoid difficultics likely cncountered if some ncw organization had the direct

operation of inspection.

Required Cost for Environmental Monitoring and laspection

The cstimated costs for environmental monitoring and inspeetion from 2000 to

2010 arc about US$ 787,000 and US$ 115,000, respectively.
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8.1

8.1.1

CHAPTER 8 LEGAL AND INSTITUTIONAL FRAMEWORK

Organizations] Structure

The proposed organisation stracture for implementation of the EMP emphasizes
the mujti-scctor nature of environmental management including the appropriate
agencics 1o ensure canservation and protection of natural resources, cavironmental
and land usc planning, control ol pollution and waste, and environmental

management lunctions.

Up to the year 2010, it is best to work within the existing government framework.
A commitice for implementation of the EMP must be created under the overall
dircction of QNPC. Most of the agencics will retain their existing responsibilitics.
New organizational units will be ereated to allow the agencics to better fulfil their
responsibilitics. This approach has the advantage that it is relatively casy to
implement and docs nol require many changes to the existing institutional
framework. Its Mexibility will allow the agencics to help cach other as major needs

arisc.

However, it may be difficult to achieve the high level ol cooperation and
coordination amongsl agencics that will be required. It perpetuates a ragmented
decision  making  structure  that  disperses  environmental  management
responsibilitics among many ageneics. No one management agency will have a
complete perspective on the EMP. No one agency will have cnough authority to
make the difficult decisions to resolve conflicts between development prioritics
and cnvironnicntal protection goals. Therefore, it is recommended to cstablish a
single cnvironmental management  authority in order to ensure effective

implementation of the EMP after 2010.

Establishment of the Implementation Committee for the EMP

The QNPC should promulgatc a decision or instruction to define the legal
mandate fer cstablishment of the Implementation Commitice (IC) and the
implementation arrangements for the EMP. The proposcd organisation chart for

IC is presented below. The IC should be chaired by the Chairnian of QNPC, with



co-deputy chairmen from the Department of Planning and Investment (DP1) and

DOSTE. The DPl and DOSTE should be the lead agencies, and act as the

secrctariat for 1C 1o conduct the following administrative activities:

a) preparation of annual plans and budgets,

b) preparation of annual reports on the EMP activities, and

¢} making meeting arrangements and taking minutes of meetings.

Quacg Nibe People’s Committee

e

Departarentof Planaing
zad lovertinent

D partme ot of Science
Technology and
Eavironment

[ J
| | i | ! i
: Departowst of ) )
Department of Agricutiure Forestsy Deparimens of Pepartment of Department of Ha Leng Bay
Industry 2nd Rural Protedlion Constrection Fisheeles Tousism Muanagemeat
' Dyvelopment Agrocy Boaud

Beparimest of
Transportalion

Saaitaticn
Cempanies

it

Organization of Implcmentation Commilice

New Organizational Units

Effcctive implementation of the EMP  will require formal *creation  and

sircnglhcning of three new orgﬁnisalioml units in DOSTE and the Department of

Agriculture and Rural Decvelopment (DARD) namely, the Env:ronmcmai

Rescarch and Momlormg Unit (ERMU), the lnduslnal Pollullon Comrol Uml
(IPCU) and lhc Tlda} Flats Protcctlon Unit (TH’U)

Allocation of Rc&‘,p{msihi!itics and Institutional Changes

" The allocation of responsibilitics of the concerned agencics for  clicetive

implementation of the EMP arc summarized in Tables &1.1. In addition to the !
creation and funding of ERMU, IPCU, and TFPU as well as capacity building of
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the Inspection Division of DOSTE, Inspection Units of provincial departments ol
national ministrics and HIMB, the following key institutional changes are

proposcd:

- Incorporation of the EMP into the Bevelopment Master £lan ot Ha Long City
for 1994-2010,

- Regulation of land use in tidal flats, and

- Establishmeat of a policy and a national program lTor collection ol pollution

charges

Invelvement of Stakchelders and Dissemination of Environmental

Information

The successful implementation of the EMP requires the cooperation of many
stakcholders including industry, government agencices, and the people of Quang
Ninh pravince. Both government regulators and the various stakcholders have to
work together to achieve the goals of the enviranmental management plan. The
main stakcholders are a) Mining industry, b) Existing and proposed industrial
tacilitics, ¢) Planacd industrial zones, d) Ports and shipping, ¢) Tourism industry,

1) Coastal communitics, g) Fishing community, and h) Mass arganizations.

The feadership in Vicinam is dissatisficd with progress on the implementation of
cavironmental awareness programs. Promotion of cnvironmental awarencss by

key agencics is needed:

- to improve the awareness of the need for environmental protection by the
party and authorities at all levels in Quang Ninh province,

- 1o int‘cgra(c the awarcness of environment into sociocconomic activities in
‘ordcr‘ o lay the ground for sus;iainahl_c development in the industrialisation
and ufhanisat io.n .pmccss, and | | ‘

- to disseminate cnvironmental information for lh.c‘communily (o improve the
awarcness of  eavironmental protcclioh and introduce cnvironmental

education in the school,
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Considering the importance of the public awareness on environmental protection,
it is recommended to cstablish a visitor conter in the study arca. The proposed
visitor center mainly consists of display and obscrvation corner, exhibit and study
corner, video theater, Hibrary, and experimentat tidal lat, and its location could be

in the existing reclaimed land of Hung Tang.

Authorization and Operational System of the EMP
Justitication and Authorization

The implementation of the EMP requires commitments and underiakings at both

the national and provincial level. These include:

- implementatien of pol'lution charge system at the national level by MOSTE
and the Ministry of Finance,

- app'ro{*al of increases in the full time stalfing levels within DOSTE and other
agencics by the Government Committce on organization and personnel,

- approvals and funding to be given at the national level to atlow the
implementation of proposed the EMP programs lor nationa} level agencics,

- approval by MP} of any official development assistance programs provided
by donor agencics, and

- support [rom MOSTE to provide ecquipment and training to support
cnvironmental monitoring and inspection activitics.

- creation of the Implementation Commitice of the EMP by a dircctive or
instruction byl QNPC, |

- ercation and funding of ERMU, IPCU, and TFPU,

- rcgul:ilions on land use in tidal ats promulgat;d by QNPC,

- capacity buildiﬁg in the provincial level agencies that is done without donor
assistance, ' |

- raising ol cnvironmental awarcness énxongsl communitics and mass
organizélions, and |

- implementation of natural resource programs to protect ceological [CSOUrCCS.
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8.3.2 Operational System

For the actual implementation of the EMP, the tollowing operational system

should be cstablished:

- appropriate discharge standards for all facilities,

- compliance hgrccmcnls to gradually reach discharge standards,
- penaltics and lincs,

- pollution charges, and

- linking EIA requircments to inspection activitics and compliance monitoring.

8.4 Cost Estimation for Institutional Strengthening of the EMP

The ¢stimated cost for major institutional activilics including the required stall
numbers, training programs, facilitics and cquipment required for the EMP is

about US$ 5.5 million up to 2010 inciuding the proposcd visitor center,



Table 8.1.1  Proposed Allocation of Responsibility under the 1C

Invironmeatal Management

Primary Agency Curre mly

environmental
AWAICNCSS

10) Licensing

“11) Pollution control

12) Supervisionand |-

callection of pollution

_ charges o
1'\) Solid and hazardous

wasle management

i) Protected area

management

'15) Tidalflatsand

mangrove protcdiou

- NEA

_Tunction Responsible
1} Policy, strategy, - NEA
planning, and direction | - QNPC
2) FEovironmental NEA
standards and
. coms¢rvationcriteria
3) [nvitenmental © NEA
monitoring and EMD of DOSTE
_laboratory analysis RN
4} State of Eanviresment FMDof DOSTE
. Reporling T
5) FPavironmenlal National Research
proteclion rescarch and Institutions
_ development N
6) Envirenmenal impact |- NBA
 assessmenl - EMDof DOSTE
7y Complaints and dmpnlc . lnspccuon Division of
~__ fesolution - DOSTE -
8) lnspection lnspcmon Division of
DOSTE :
Inspection Division of
Provincial Departments of
oL National Agencics
9} Education, training, and EMDof DOSTE

[nformation Division of
DOSTE

" Todustry Licensing

Division of DOSTE
Iodusurial Facifities
Other Sectoral Ministries
DOSTE

NEA
Ministry of Finauce

Ha Leuog City and Cam
Pha Sanitation Companies
(solid wastes)

NEA (hazardous wasies)
DOSTE (ha?ardous

_wasies)

Ha Long Bay
Management Board
{World Heritage Sitc)
Forest Protection Agency
of Depadiment of
Agricultural and Rural

~ Devetopment

Yorest Protection AL& ncy

- of Department of

Agricultural and Rural
Developmest

| Ne Change

- N()Chang\ .

Ageney Re sponﬂbh
Under IC

No change

S AEMB
- ERMU

ERMU

‘No Change

EMDof DOSTE
DOSTE

: E‘RJ"U S

No (hang

' Industrial Facilities
© VINACOAL
- IPCU

No Change

No Change

Conservation eriteria set
by QNPC, DOSTE, and

Information Diviston of

- Department of Finance

Note:

New or d]au;,cd tesponsibilities are highlighted in bold italics,
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CHAPTER 9  EVALUATION AND DEVELOPMENT PROGRAM OF TIIE

9.1

9.2

9.2.1

MASTER PLAN

Envivonmenlal Measures

The conscrvation criteria for the EMP should be achicved through an array of

environmental measures. Total estimated incremental costs of the EMP are about

US$ 168 miflion from 2000 to 2010, The proposed environmental measwres and

cslimated costs are as shown in Table 9.1.1 and summarized below.

Proposcd Environniental Measurcs
(Unit: US$ x 10%)

Number of | _O&MCosts |
Category Projects/ l"\g{:;gm 2000- | 2011- | Sub- | Total
programs i 2010 | 2050 | total
1. Sanitation | Domestic Wastewater Management | 4 | 794 | 73] 6551 7281 15272
Industrial Wastewatee Management | 3 | 126 | 23] 190] 213} 339
Domestic Solid Wastes Management | 3} 100§ 38} 319} 35.7| 4357
Industria] Solid Wastes Management | 3 | 31 | 16} 169] 1851 216
Subtotal 13 1051 15.01133.3 ] 1483 3
2. Measurcs for Mining 7 29.0 ‘581 189 249
3. Measures for Tourism 4 1.5 | 23f 30] 53
4. Measures for Environmental Resources 4 24 | 03] 18] 21
5. Lnvironmenial Menitoring 2 04 05] 38| 43
6. Institutionz] Development 2 1.0 25 20| 45 .
Total 32 T4 | 264{1628] 18921 33056 |

Note: O&M costs during 2011 to 2050 is estimated based on that of 2010,

It should be noted that there will be O&M costs after the targel year 2010 to

implement the EMP continuously.

Economic and Financial Evaluation
Questionnaire Survey fur Environmental Value of Ha Long Bay

This survey aims at collection of encugh data and intormation on Willingaess To
Pay (WTP) for environmental conservation of the Ha Long bay arca of both

tourists and local residents. These collected data and information significantly

coniributed to benetit calculation of conserved acsthetic and recrcational amenity

“of Ha Long bay in addition to consideration on potential [inancial sources for the

EMP implcmcentation.
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As shown in the next table, about 75% of tourists (both foreign and Victnamesce)
and over 80% of local residents in Quang Ninh province were identilied to have
some WTP to conserve the Ha Long Bay’s cnvironment. Foreign towrist,
Vietnamese tourist, and Quang Ninh people expressed total WTP ol around

USS$ 3.1, 0.3, and 0.1 /personfycar on average, respectively.

Average WTP of Tourists and 1.ocal Restdents for the EMP

Hems Usits Foreign T Victoamese R.csidcms
Tourists |  Tourisis in QNI
(1) Avetag,e_m P [01 non usc value | US$/personfycar | 1.8 03 01
{2) Average WIP for use value | US$/pessonfyear_ | 36 | 0z | 03
() Average WiTintotal | USSipersonfyear |~ 31 | 703 1 01
(4) Total Ratio CXPIessing WIP % s 74 KX
cither for non-use or use vale _ o

Environmental Benefit

The resul.ls of bcn'cii‘ 1 calculation summarized in the next l.ab]c are on an annual
basis of 2010 which is the targel year of the EMP. The annual benefits is
estimated to be approximaicly US$ 14 million (VND 190 bllhon) in 1998 price,
which is cqmvalcnt to 12% of the 1995 total GDP of _!hc study arca (about
US$ 120 million or VND 1,570 billion). Environmental bencfits gcncratcd
through conserved water quality account for nearly 63%, lollowed by benefit [rdm
conserved acsthelic and recreational amenity (around 16%). This resull is in
compliance with the EMP’s dircction of puiling the most imponanéé on waler

quality management.

Summary of Effects and Benefits of the EMP in 2010

Economic Benelits

Benefit Items S Physical Fffects (USS x10%yvar)
1. Conserved Water - Abated BOD and S§ ‘
o\ - Incremental mangrove : 9,112
Quality

R | - Reduction of watcr-related patients and deaths 5

2. Conserved Aesthetic & |~ Conserved use and non-use values 1o lourisls and
- 2, 142

Recreational Amenity | _residents o i L

3 Canserved Fishery

- Recover yof manym earea

__Resobrces © | - Prevention of reduced fishery production B 771 o
4. Imprmed Poreslry _ - Tree planting for mining 87
_ Resowrces | -1 Natural reforestation B I o
’ “Increase of adcquate water supply
5. Oihers i | - Conserved air quality 2,086
: - Strengihened ercsion & flood control capacity
Total 14,306
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A cost-benefit analysis was carried by inputting the estimated benetits in addition
to costs for the proposed measures under the EMP. The Economic Internal Rate of
Return (BIRR) was calculated to be 7.1%, which is more than the discount rate
rccommended by the Japanese government al feast. §t can be justified that the
EMP implementation is cconomically fcasible and acceptable from a social
vicwpoint of the study area, because intangible benclits ol the EMP such as
scientific, ccolagical, and cducational valucs have not been counted in the cost-

benefit analysis.

Financial Evaluation

Under the national and local soclocconomic and financial background, the
following three principles were basically sct out for considering how to recover

the costs necessary for the EMP implementation.
¢ [ixtra financial source for EMP should be developed,

* Public and private polluters of the Ha Long bay arca should pay to recover their

poltutant loads {Polluter Pays Principle, PPP), and

e Users of or beneficiaries from the Ha Long bay should contributc based on their

payable c:apaci_ly (Uscr Pays Principle, UPP).

Considering the potential financial sourccs. and procurement meihods to collect
and managc moncy necessary for the measures included in the EMP, a
colmbinaliqn‘_o.f these is hroposcd as the financial plan. Most of the initial
investment rely on _Ihé international donors’ sdﬁ loan because of their large size of
neccsséry in_véslmcnﬁ while O&M costs are covered by environmental and
w'astcwalcr fees from local rcSidcnts and tourists as users of Ha Long Bay's
environment. On lhc olhcr hand, the major costs related to the coal mlnmg
cavironment is supposed (o be chargud to VINACOAL while the industrial partof
the costs lor wastewater & sohd wastc managemenl is p]anncd to bc Lhargcd to
the industrial scclors conccrncd in line wnh the PPP concept. And cosls for the
proposcd software works, such as planning, surveys, training and cqulpmcnt, are

suilable to grant assistance from possible donors.



The next table is a summary of the financial plan by BMP measure and type of
(inancial arrangement. Under this tinancial plan, over 55% of the total cost for
EMP accruing between 2000 and 2050 is proposed lo he financed domestically
without donors’ financial assistance. But, approximately 119% and 33% of the cost

are expected to be covered by means of forcign donors’ grant and soft-loan,

respectively.

As for the domestic financing component for the EMP, the average anawal
expenditure amounts to about US$ 3.7 million (= US$ 186.9 million/51 years).
Compared with the total GDP of Quang Ninh province of US$ 270 million
(equivalent 10 VND 3,000 billion) in 1996, this annual domestic cxpcndil(nrc
accounts for 1.4% of the provincial GDP. Referring te the fact that OECD
countrics have spent 1 ~ 2% of their GDP as cxpcndiiurés for environmental
management, the pmpoécd ratio of domestic financing is reasonable and cssential

to canserve even the local environment of the Ha Long bay.

Summary of Financial Plan

Total Cost by Financial Arrangement '
- (USS mily Major Method of Cost
Measures ‘

; . Domiestic- o Recovery for Soft-loan and
voder EMUP Grant | Soft-loan - . olal ) . g .
‘ Finaocin Domeslic Financin
@ | el BN i
I Wastewater | 23.8 | 682 045 | 186 | Enviresmentaliwasteater
e 3
Management ) (1) | GD | GO} K0} Charge to industries
2. Solid Wastes 0 3.1 s42 | e7a [ pevirementivesiovt
Mamagement | @ | 0% | @BD 4 0% | cpargetoindustries
3. Mcasures for 2.5 26.5 24.7 53.7 | ¢
Tining || @9 | a6 | (o) |Chesete VINACOAL
4. Mcasures for 1.5 0 ' 53 6.8 1 - ¥ovironmental fecs
Jfourism o b @22y 4 (0) i - (78) 1 (100} |- Visitor center cotarance fees
3. ﬁf\?ﬁﬁiﬁ:al 2.5 ] 2.0 4.5 | -Envitonmental fees
CResoueees | G | @ W6 | (100) |- Visitor center entarance fees
6. Environmental | 0.4 0 43 . 4.7 | -Eavironmenolal fees
_Monitoring {1 (%)t (©) | (OO | (100) |- Visitor cenler ¢entarance fees
7. Institutional 5.2 0 C 23 7.5 | -Fovircomental fees
Development {68) “{0) (32) (100) ] - Visitor center entarance fecs
' .’l'otai 359 107.8 186.9 330.6 )
(D (33) (56) (100) B

The revenues cdnsi_si of environmental fees, wastewater fees, charges to indusirial
scclors, charges to VINACOAL, and visitor center entrance fees. The total

revenue (dboul US$ 350 miltion} between 2000 and 2050 overwhelms the total

)
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cost hefore discounting. Its Financial Internal Rate of Return (FIRR}) results in
0.54 %. All the measures and projects proposed under the EMP are for
cavironmental conscrvation hardly gencrating manctary profits, and implemented
by non-profit public agencies. Therelore, from viewpoint ol the public
implementing agencics, the EMP is considered financially feasible, as its FIRR is

over 0 % at lcast,

In accordance with the financial plan, the cost recovery schedules for the
measures of the EMP arc formulated. The schedules include interest, repayment,
and O&M costs, all of which amount to the total cash outflow to be recovered.

Grant porlion is excluded from the cash outilow.

Comparing these cash outllows in the cost recovery schedules with the potential
revenues, the revenues threugh 2000 to 2050 is enough to cover the cash outllow
as a whole, summing up to a surplus balance. Therefore, the proposed financial

plan is appropriale to realize a sound financial management for the EMP.

Development Program of the Master Plan
Implementation Schedulcs
{1} Phascd Plan of the EMP

A tolal of 32 projects and programs (the Projects) were proposcd as a long list of
the rcquifcd mcasurcs'uﬁdcr the EMP. To implement the Projects systematically
and stcadily, a bhaséd implcmcnml.ion schedule is required. Considering necessary
time of capacity building for the implementation of the Projects and the
consistency amd Irinkage with the p]annbd socioeconomic development, a plan with

three phascs was proposed as follows:

- Phase ]  : commencement period of the Projects with a high priority and other

urgent ancs (year 2000 to 2002).

- Phase Il : commencement pc'r'iod of the Projects which nced preparation time
for capacity building, and which proposed mainly against the
development projects scheduled to be implemented at the middle

term of HLMP (ycar 2003 (o 2006).
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- Phasc 1! : commencement period of the Projects proposcd mainly against the
development projects scheduted to be implemented at the later term
of HLMP {year 2007 10 2010},

(2) Implementation Schedules

Corresponding 1o these phases, the implementation schedules of the Projects were
developed. The developed implementation schedules of the Projects are shown in
Tablc 9.3.1. In these schedules, the stage classitication such as design, cquipment

procurement, construction, training, and O&M were incorporated as shown in the

patterned bar charls in the table.

It must be noted that the restoration of the sound eavironment after degradation is

always much morc costly than the prevention. Thercfore, the commencement of

the Projects an schedule is strongly recommended.

Investment Program

The yearly costs of cach project of the EMP were calculated, and then an
investment program was developed. The developed investmenl $chcdulc of the
EMP is shown in Tablc 9.3.2, inciu.ding their O&M costs during 2000 to 2010.
The tolal invc.simcn_i costs from 2000 to 2010, consisting of those for design,
construclion, and equipment proéur_cmcnt, will be about US$ 1.471.4 million, and
about US$ 12.9 million per year on average. As the target year of 2010, the anﬁua]
O&M cost will be about US$ 5.0 million. |

Prioritics of Projects and Programs

Some of the Projcctﬁ nced to be cbmmcnccd more urgently and cerlainly in order
10 achicve the goals set in the EMP. Thus, prior'iiics of the Projects for actual
i_mplcmcni_alion of the EMP were ciamined. The urgency (urgency points),
eltectivencss (ci'l‘cclivcncés points), and location {location poin!s) of cach project

and program has cach given a score oul of threce.

b



The Projects were largely divided into three geoups: high, medinm, and low
prioritics according to their scores. The results of scoring and allocated prioritics
are shown in Table 9.3.3. The Projects scored higher were sclected as priority

projects and progeams. The priorily projects and programs are listed below,

Sclected Priority Projects and Programs

No.* . Priority Projects and Programs
3 Bac Dang Wastewater Treatment Plant Construction Project
1S | Pilot Rehabilitation Project on Coal Mining Arca
22 Tourism Arca Sanitation Improvement Project (Phase 1)
26 | Mangrove Swamps Rehabilitation Project
29 Environmental Monitoring Program
32 Visitor Center Construction Project
Note: * Project Nes, in the EMP




Table 9.1.1  Proposcd Envirenmental Measures and Estiated Costs of the EMPup to 2010

Calegory Projects and Programs ) (llmilltf:::‘i\.18$}
1. Sanitation
1.1 Domestic 1 | Don Dico WWIP including collection system in Doog 312
Wastewater - | Dangarca .
Management 2 1 DeoScn \'_\’__\‘-’_FP L ) 735 9
3 Bach D:mg WW'IP ) ey
4 [ CamPhawwip 15
o ____ Sublotal 867
| 1.2 Industrial 5 | Cai Lan Industrial WWTP {collcction and convey system) 13.2
Wastewater 6 | loanh Bo Industrial WWTP (collcclmu and convey
Management  lsystem) e
7 | Lang Bang 1 Industrial WWFP o L7
Sublotal 149
1.3 Domastic Solid | 8 | Procurement of solid wastes collection vehicles and 83
Wastes | cquipment i .
Maragement 9 |¥ \ﬂensm_l}_(_r[_(_}uang Hanh land(ill site i 43
10 [ Clivical solid wastes incinerators 12
Subtotal 138
1.4 Industrial 11 | Procurement of solid wastes collection vehicles and 1.7
Solids Wastes | | equipmest o o S
Management 12 | Extension of landﬁll *n_la_:s_ o S 10
13 “Hazardous solid wastes mcmualors e - o0
| Subtotal - 4.7
Total 120.7
2. Mcasures for 14 | Development of cavironmental plags for mining 108
Mining 15 | Pilot prOJC(‘l_O_n_lf‘_héblll!EI‘IOI] e 1.8
16 | Mcasures for mine wastewatet o 22 .
17 ‘Measures for coal processing plants 17
18 Soulb l')w Nal dumpmg site rfhabihlali’op’ - -Z
19 | Rehabilitation of river basins {Mong Duong, Dicn Vong, 115
77777 ‘Ha Tu, Hong Gai, Cam Pha, and Cua Ong) I
20 Dredging B33
o Total 348
3. Mcasures for 21 | Development of environmental plans for tourism _ 01
Tourism 22 | Improve ement of sanitation condition-P Phaset | 15
23 | tmprovement of sanilation condition- Phase2 12
24 | Reinforcement of patrolling. capab:hly o 1.0
N Total 3.8
4. Measurcs for 25 | Reforestation in bareareas i ks
Invironmental 26 Rchahlnalaon of mangrove swamps e 10
Resources 27 hshmg_a_gjgmy manage m(‘nlpmgr'tm ) R T )
28| Measurcs forbandseape e
: Total 2.1
5. Lnvitonmental 29 | Yavironmental monnmmg {water guality, cnvxronmenlal 0.8
Menitoring _TCSOUICES) . . e, U
ALE nvuoumcutai mtpcctmq_i i 1. 61
' - Tota} _ 0.9
6. Institntional 31 Rcmfo;cement of cnnmnmcnlal managenienl (‘apabl!lly 2.5
Devetopment .. _| (staff, training programs, procurcment of equipment)  p
32 leabhshmeq; of Visitor Center 30
: Total 3.5
Grand total 167.8

Note: 1) W\Vl Ps include aacompamed collection systems including pump stations and local

collector sewers in densely populated areas.
2) Costs include those of O&M during 2000-2010.
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Table 9.3.1 mplementation Schedules for Projects and Programs of the KEMYP

g e a2 S ¥t I A 3o o e T e s iy 2t R

o fhase | FPhase 1L Frase HIL
Catepory Type No. Nawmwe of Peojec W Programs L S 1 T i

2000 2001 | WS 2006 w1 | ws | % | 2000
T [Dee bicdWWAY T T T T T = - - r T RGOS oo
kﬁ Meastines Wastowater L L o ) o 1. . i
Marsgemat Dong Pang Arca .
(warewater collection and convey syteny R ) e

2 [vo Sen VIR

4 |CamPawwar S
dhd A s ol WWiE B
[onduntrial a1 las 1t - — | _—

Wanenater (wartenater callevtion and convey aytem)
Marageswal T6 |Hoarh Ba WWIP

(wastewater collcction and convey systeim) T T
7 [lang Bangwwir o I I o S U

Jomestie TR | Provureaw nt of Solid Wastes Collection T T o
Solid Wastes 7 Vebicles and Bquipawnt ) ] B . )
Management 9 jExteoston of Quang Sanh Landiill Sie
10 [Clinical Solid Wastes Focincrator o ol
Ladustrial 31 I Procurcme nt of Solid Wastes Collectioa -
Selid Wastes | [Vehicksand Bquipoend o R —— R
Mansgeawnt 12 |Extension of Landfill Sites
13 {lazard Sotid Wades Tocincrator o B ) CooT T
Measures For Minin
feasucis for Mining —
jecton Eavironmental o IS N | . T - o A R - o
16 [Eovironmontal Measures

oo for Mine Wastewatee

1 [Emvironmentzi Measures

I§ JSouth Deo Nai Dumping Site Rehabititation _ _ - g . - .

15 Wedrone ol Bobuibitiinton” R Y D e e S I : : Y (U | ISR (PRI ST DU
20 Firedgieg

Neasures for Toursm 21 |Duevelopmwnt of Environnwptal Flanfor
Tourism : o S [P
@ feproveawnt of Saniation Condition Phasel ,

2% [[opeovement of Sanitation Condition Phase? | Ty
24 R(‘Iﬂ[@{(‘(‘nl-m c?fl’alroﬂing('apzhil:{y for T —
:E‘_UDSH'I Activities . B -
Meawures for Emvironmwental 25 [Reforestation in Bate Acca
Risoureds T e T e T I R - - e o
@ Rehabititation of Mangrove Swamps | - .
27 [Fisking Activity Managenwnt Program | ’ BT S— HT IR B E U I I AR I R
BT [V !;;ﬁ‘ap: -----.—-----—--—- RO S (. [ R | S (PRI ST RIS | [SRU NI ISR U —
(Handcape Managenxeet Guideline) - 4 S | SN PSS SR
{Reinforcenwat of Patroliing Capabllity for I

Shipping Activirics) i
[nvizonment ] Monitosing @ Eovitonme tal Moailoring
g : {(wator quality and eavitonmental resources)

30 [Ewironnunial Inpection

Tratitufional Development A Reinforcemand of Enironmental

Managemcnt Capebifity

@7 Taablihae i of Visitor Center

Note: B3 Desipgn, W Consruchon, Equipment Procurenweat, 53 Operation and Maintcranve {(O&M) o Training g.9g
2y O mwcans prionly projedd, ke









Tabte 9.3.2 Investment Schedules for Projects and Programs of the EMP

_ " ~ Uit USex10!
Neure of Projects Trosros 2 _ Phase 11 N Prase 11
1. rune Ao e T ) I N )
Don Then WAWIT - Thsiy & Corvrtifion 3,50 vsa) T
Meusuns Wistow et _ § Q&M B X
Mroe micrd Doeg Duag Arca Doshm & Conatts Thom X 2600 YT
L [feestewsder colledtbn nd crevey system) oM o I X9 117 1) el
2 [0 ea WWIP Dosion & Copsioadyn i o0a 00 [y e &5 TR0 YT 78
N e R 3 40 ) an] 199 550 s RESE
@ Rech Dung WWHP Desin & Conmstranthon 1000 3,500 §.800 ' 1,000 =T R 10,183
0aM D % 90 20 ) e o0 ) 1 94
4 [Cam PRaWWIP Dosiym £ Constpaotion 2000 2,300 1452 o 6852
1 08N 18] 158 158 158 632
Subatal Oesign & Costracting 1,000 [ 6800 11,600 14,500 5345 7,552 R231 11,359 10,000 T 79,358
o ‘ LM g : 0 0 90 %0 950 780 1,138 1,178 1637 1638 133
Industoal S [Cai Fan WWITP ] % sym & Conslrontion 1.%X0 1,601 [ 1,602 S04
Wislewtler {wintenute r colletion and cunvey systemy 0L\ . £0 K L] 2 8 $21 150 151 160 1004
Management [ Fl Lunh BoWAVIE Dusigt & Construchon ' 1,200 1602 1,200 Y602 5,624
(wnstewnte r oulledtion and evovey system) oM e ~ _ __m Eal | 83 25t 1,604
7 arg Bang \WWIT Dusipn & Consyutiag 600 EGS 1,408
&M R 3] 5 63 63 232
Tutatal . Design & Construntion DET) el o [ [ 1,600 2,307 1.300 1,602 L 1,602 12,612
(AR5 ] 1] 0O £ B0 ) &3 & 15;3 g_s _ RIA) 414 171 2250
Duomesiie 3 [Procuremont of Solbd Wastes Collection Faguipntient Procsitement 801 [33] LS RO &) &1 RO &1 6,408
Aotid Wastes Vehicles and Equipmint &M . 163 192 211 202 304 57 417 191
Moz mert Q  Extersion of Quing I Tnh B andiil Rite Desin & Constinadon 1,000 1,733 223
0&M 135 158 {&S 256 FiM 21 M3 1,583
10 [Claicd Solid Wastes Incinertor Desigp & Constuntion W <0 T 207
&M by L £ ] 3 k2 32 32 =0
Subiotal Oesign & Constraction [ 307 i t] 1,801 2,524 501 anl &1 ot} Ft &1 10,033
_ o&g [ 0 Q b1 I 33} 348 447 31? 597 €90 9 3795
{ndustrial 11 [Frovurement of Sofid Wastes Collection Equipment Provurement 194 196 AW 0 1,192
ottt Wastes Wrhicles and Eguipeent OfM 18 23 3 4 55 81 12 13 158
Manaee meal 12 [Extension of Landfil Sites O sign & Coaateucton 20 A0 - R D 5
&M 17 p % 3% 52 Wl 112 |24 48
13 fitirard Solid Wastes baaine mtor Drsim & Coastruction 150 130 - 1 o 1.361
Q&M 31 63 83 166 135 173 824
Subtatal . Cesip & Cotsietion o 20 U} £36 1.407 n (] 00 30a 1} 0 ER A
. OLN ] [v] k4] 3% 15 §11 145 130 263 M 413 3,590
Weasures for Mining 11 Dovelopmient of Envinoomertal Pl for Miring Design 03 Y]] 259 Ré 923
. o
(\Ij Pilet Projed on Environrenial Rehibilittion Dwsigm & Construction 475 i 261 166X
0&M k) 12 4H L] 156
16 [Eovironmental Mesurcs for Mine Wistewatee Oresipm & Constraotaon = 50 X0 Ep 1858
# O&M % o0 20 00 250
!. 17 [Ervironmental Merstros for Cond Frocessing Plants Do & Conslon ton p 3 3 55 224
O&M 236 233 s 250 50 o) 1,384
18 [3ourh Deo Nai Bumping Site RebabUtdan Desian & Cotistraction 144 2,735 [ 2,
) &M 62 (34 62 (3] [ 62 62 62 196
t9 |Favironmental Rehabilitation of River Rasins Dosiyn & Corstrurton 173 173 o9 $.031 1028 553 [3] [ 1.1 L) K2R
DAM 133 171 Mt 381 412 A28 fos] m 3.262
M |Dxdiing Desizgn & Conatryction 1,313 1345 1315 1,31% 1,355 L31s 1,073 1015 1075 1073 L07% 13,265
14
SOttt Design & Constoction 2,152 ST 1802 2433 2,764 063 2a3f 183 1,973 2,5 2651 5,037
OAM ] -0 Q 233 27} £43% 75 251 GX) 1,012 1113 3,775
easunes for TounRsm 21 [Revelpment of Eavironmentat Pln for Desim 0 b 5
Toufism 4]
(3_; tmppavement of Sanittion Condition-Phase 1 Ovsign & Procuremoe ot 29 241 m . h13]
O&M 125 125 [ 3% 125 115 125 © 123 125 L0
2% |Improvement of Sanitaiton Condition-Phase2 Duesigm & Conslructyn 14 176 pat) 57 &71
Od: M 8 108 10§ 1G8 131
21 |Reinforcement of Patrolting Capubility foc Desipm & Procureinent 67 a2 a: ar ar 195
Tourdsm Ativities D&M _ : 50 13 &5 95 119 124 136 143 £33
N Syl Besign & Crasiruetion b 4 E) 14 ) 2% 313 o] - 32 o ar 5,452
Q&M o C 1] I 185 158 210 223 313 357 350 332 3261
\easures for Envinemental 25 JReforestation in Bar Amas Corsiraciion 222 14 125 1S 125 155 185 15 150 150 [t
Resources O&M 5 [ 10 1 1?2 13 13 is 85
2 | Rehabitittion of Mangroace Swamps Desion & Constrwtion | 92 B1 81 © K8 E3] &1 51 a3 &1 81 *1 916
oM & 10 M 172 132 15 17 % 103
27 |Fishing Aty Management Propram : Equtent Procurs el 1 . 32
: ) O&M [ L) & & ? 7 1 1 7 ¥ &
23 [Measures for Landscope Desim : 50 : : P 73
{Lardscape Mandcement Guaideline) - - <
(Retnfonement of Patndling Capshility for Equipinent Procurement a2 . 3
Shipping Adivifies) : oM : L ] 4 4 5 5 b 3 s s 3z
. Sultotal . . Desiga & Constucton 92 285 205 245 X6 X6 234 58 . 231 23 pa1l 243
O&M 0 £ 61 - : 2 2% I3 34 3] IS 41 ) 295
Fraironumental Momtonng | %) TErvinmmental Montonng . Equipeetl Provwement 30 . ] ™ 3 108 of X
(wite quality and environmental psovnes) Monloring - 32 1t 32 2 »n & a0 23 12 25 47 157
0 [Eovimamental Fsgedtion Equipment Brocusenent . kD] . . 30 ’ oo
Lnsgection 1 3 ] 4 1 1 1 4 7 7 7 7 55
Subltal Design & Corstruction 63 ] " 2 108 G N o 0 9 i
Sl 76 i3 5 23 . it 2] 41 E] 42 : EM] . 94 513
Mot ionad Developmont 3t [Eeinforcerend of Erminnment Equig e at Procureiment 1M FI N 14 ] 282
Manaaemeat Copubilily ) Tiabing asn sn 452 22 391 1 112 0 12 . 0 229
@ k‘};’ Fatablishrieat of Visitor Center Diesiym & Constructeq x0 258 2236 . 1471
. OdM 42 40 4 30 L) k] 52 49 3 30
Subtu Drsipn & Constrwcixon 334 238 2% [} 0 n a 4] 4] o T4 1433
S &M 150 332 392 &2 331 51 452 S0 & 50 sof o 2610
: Desim & Construction + Equioment Procuncment - - © 4,057 . AN 15,15) . 15 8C% : 25,533 - 123 14,233 3293 L 14,437 . 1H1] 141,398
Totad O&%M + Triining ) 4% 543 513 %58 1,514 2351 7,537 T 3,937 4681 S.Cid 26,138
) Cioand 108 i 1o i g T Frnieg) 5383 &205 13 745 17,573 1047 13842 - \ RATY RS LN ) 25,333 A 3510 157,833

Mle ) mesns recEy provts.












Table 2.3.3 Selection of Priority Projects and Programs

e o] repertogonne | Ve Jisiind tocion T o Seore [ i
3] 2) (&} (’}'l }*(‘)
Domestic b [Pon Dien WWIP. 2 3 2 7 Medium *
wastewater 2 Deo Sen WWIP R 72 e 7; 727 . 7 77 7 Medium
Olectvswwrr | 2 | 2 | 2 | & | s
4 [cwmmaaawwe | b ] e
Industrial S 1Cai Lan WWIP 2 R | 6 Medivm
wastewater | 6 eahbowwre | v | a2 | 0 | s} Mt
7 l—;;‘BanoW\W}‘ - "hﬂliw 7”771” 7 7| 7 ’i | ]ov.-
Domestic 3 |Collection Equipment | 2 z 5 Medium
stidwastes | 9 [oumg o tandtitinensicn | 1 [ 2 b 2 | s | Meaiom
10 [Clinkcal Wastes lacinerator - li | "1' | i V 3 _ Iow
Indusirial 11 |Collection Fquipment 1 2 | 4 Low
sotid wasies IE Iixtie;\%l-)nol"l;r;;[;l;é:eis o V”;W 77”27 N i 0 '””_""' o ul;t;—
13 [ozars Wastes tncioester | 1 | v |1 |2 wew
Mining 14 |Eavironmental Plan 1 1 1 3 lm\
@- Pilat Project on Rehahititation -_“__3_ - _—.“3__““ o _2“__ | & ll:bh N
6 {MineWastewatsr |3 [ 2 | 2 [ 7| Medom
W hocessiogPoos | 3 | 2 | 2o | 7| Medim
18 [Souh DeoNoiDumpiegsie | 3 | 2 | 2 | 7| Moo
19 [Rebavtimtonof Riverfasins | 2 | 3 | 2 | 7| Medim
0loreage | o1 b o2 | v | e | ew
Tourism 21 tEaviron Manage. Plon 1 3 - 4 Low
@3 [tprovementsentationphaset | 3 | 2 | s | s ] ma
23 [mprovement SonitationPhase2 | 1 | 2 | 3 | 6 | Medim
24 [Reinforee. PoatlingCopattity | 1 | 4 |3 b 5| Medun
Envirenmental| 25 {Reforestation in Bare Area 2 2 2 G Medium
Resouwces  |@0 [Retubitictionof Mamgrve | 2 [ 3 | 3 [ s} mwn
| 277 liShIﬂ‘;XC!:l1;r;‘81‘k1t’€n;€n‘7 Jﬁ 7 B 1 3 1 5 o Mcdlun;_
28 [Messvres forbandseape | 1 | vl s s | et
Monitoring |20 |Eaviron. Mositoring 3 3 3 9 ligh
0 femica bpection 12 |2 b 2 [ 7| Mediem
Institutionad | 31 jReinforee, Manage, Capability 2 R 1 6 Mcdmm
Development [(3) [Fstatihmentof VistorComer | 3 | o2 | 2 b s ] wmg

Note: (1) Urgency point: projects and programs (o be commerced urgently scored 3, rather urgently 2, liitle urgently 1.
(2} Fifcetivencss point: projects and programs have relatively high cflectiveness are scored 3, medium 2, and sl 1.
{3) Location point: projects and programs in SCZand its vicinity are scored 3, scighborhood 2, distant place L
Frojecis and prograns with mwore than £ight points were selected high priority projects and programs.
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10.1

10.1.1

CHAPTER 10 RECOMMENDATIONS

Reconnmengdations
Recommendations on Bxccution of the EMP

The EMP is preparcd for provincial environmental management of the Ha Long
bay arca. This mcans that QNPC has the primary responsibitity for
implementation of the EMP. Although a lot of difticultics will confront to QNPC,
it should be nated that an actual challenge could break current problems of
cnvironmental management. In order to pave the way for exccution of the EMP,

the following points are strongly recommended to be sct up by QNPC.

(1) To Incorporate the EMP into the Development Master Plan of Ha Long City
(HLMP)

By exccuting the proposcd projects and programs in the EMP, the conscrvation
criteria can be attained under HLMP toward target year 2010. It is important that
development projects of HLMP should follow the proposed land use guidelines in
the EMP. Considering the imporiance of environmental management in the la

Long bay arca, the involvement ol thc EMP in HLMP is an clfective way to:

- stale QNPC’S commitment on 1mpIcmcnlailon of the EMP,
- authorize the right and power rclated to the EMP,
- make EMP a common knowledge among the dcpa'rlmcms in ONPC,

- keep EMP in mind among officers in daily decision making,

- - reecive supporls from national level ministries and institutions as an advisory

commiltee, and

- cpsure a]locanon 0! budgcl from QNPC.

It is also rccommcndcd thai after 2010 immoderate development in and around
Bai Chay bay, and disordered land reclamation shoutd be avoided. lnwlalmn of

cnvironmentally fricndly industry is also recommended in the fulurc
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(2) To Bstablish the lmplementation Committee (1C) of the EMP

This is the first actual step to be taken by QNPC. IC should be a core arganization

for implementation of the EMP. The purposcs of this action are to:

- announce the top down decision to QNPC staf,

- unify the ullimate responsible body,

- idémil'y official agencics and stakcholders to be involved,

- demarcate roles and responsibilitics amang bodies concerned,

- clarify a procedure of planning, cobrdination, | exceution, iné:pcclion,
monitoring, cvaluation, and revision of the EMP, and

_ accumulate cxperience and information to cstablish the Quang Ninh

Environmental Managcmc'nt Aulhority (QNEMA).
(3) To Put High Priority on Conscrvation of Tidal Flats

The tidal fats play very important roles in the EMP area from environmental
vicwpoint, such as conservation of floga and fauna as well as natural ccosystem.
The lidal flats have been targeted for reclamation for urban and industrial
dcvclopmchl withoul enough recognition Qf their functions. Therclore, QNPC

should put high priority on conservation of tidal flats aiming to:

- protect 1idal tlats from encroachment and reclamation,

- demarcate roles and rcsponsiﬁi_lilics between FPA and DARD under 1C,

- rellect tidal Hats prblcclion in land usc plannfxlg,

- cnhanee purilication capacity of tidal flats by reforestation of lﬁangrové trees,

and

. maintain the natural conditions of the coast linc to preserve biodiversity and

landscape.
(4} To Cooperate with State Owned Enterprises (SOE)

Sin_{:i: the prof)dscd EMP is méinfy prepared under the leadership of QNPC, there
could be some limitations to incorporate intentions of SOE such as VINACOAL

mainly due to the different management level from provineial to national. An
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agreement of cooperation between QONPC and SOE is required tor effective

cnvironmental management in the EMP arca, s major aims arc to:

- clarity implication of SOE ta the EMP,

- demarcate roles and responsibililies between IC and SOL,

- refleet the EMP in SOE’s environmental management plans,

- submit SOE’s canvironmental management plans and monitoring data to 1C
periodically, _

- allow inspeetions and report the results 1o those governing ministrics, and

- provide basic data for databasc preparation.
(5) To Control Pollution Loads from Ships

The proposed EMP suggests that the poltution loads derived from ships during
transshipment may impact on the environment in the Ha Long bay arca. Although
it is difficult to tackle them qualitatively, the following mcasures are strongly

recommended:

- enforcement of inspection and patrol of shipping activitics,

- holding bilgc water for next port-call of cargo ships,

- oflshore recycling of ballast walter ol'taﬁkcrs,

- control by MARPOL Protocol of 1978 (MARPOL 73/78) and the Guidclines
of Baltic Marine Environment Protection Commission (HELCOM),

- procceding the modernization of ships and ports facilitics, and

- proper allocation of ports including fleating ones and B12 oil port.
(6) To Reinforce Actual Activitics of the EMP

Actual activitics will bring dilference from the present conditions, and give
positive incentives to stall and stakcholders. H is important to continue actual
activitics of the EMP especially environmental monitoring even il it is small scale

at first, because the continuation coniribuies to:

- motivale accountability of stalf and stakcholders, _
- understand cnvironmental conditions in the ficld as much quantitatively as
possible,

- develop technical tools to be applicd and strengthen enforcement capability,

16-3



- lcarn lessons from actual practices,

- train staft for future trainers,

- identily and formulate necessary projeets and programs to be implemented in
the EMP,

- disseminate cxpericnces in the world as a model in Victnam, and

- promote inlcrnational cooperation.

(7) To Tackle Bnvironmental Impacts Brought from the Outside of the EMP
Arca

In the course of the Study, the cnvironmental impacts brought from ouiside of the
EMP arca were identificd. The origin of the impacts is considercd 1o be the
discharged fresh water from the Thai Binh and Bach Dang rivers. Therefore, it is

necessary Lo pay attention on the water quality in the southern outskirts of the
EMP area.

- develop and implement a wide-range cnvironmental monitoring prdgram,

- rescarch and clarily the mechanism of environmental impacts (degrees,
scascnal ami yearly changes) on the EMP area broﬁghl from the outside as
much quantitatively as possible, ' |

- develop comprehensive projects and  programs against the wide-range
environmental issues such as development of land usc pl:in,

- review and update the EMP based on the results of the monitoring and

rescarch, and

- promote cross-provincial cooperation on the environmental issucs.

(8) To Rcinforce Capability of Emergency Rcspc;nsc against Environmental
Accidents ' | : |

There is always a possibility that an énvironincnial_ accident such as fire, oil

leakage and spill, or vessel collision could occur in the EMP arca. These

environmental accidents would damage natural and social assets including human
lives especially in the World Heritage arca. Therclore, an emergency response

sg?stcm in case of such accidents should be established aiming to:
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reinforce capability of emergency response system,

clarity responsibilitics of ships owners and enterprises for cmergency
response legally,

install facilitics for cmergency response such as oil spill and absorption
booms (oil fences), mobile pump for sucking oil, and cxtinguishers in cach
port and industry, and responsible agency,

organize emergency response team in cach port and industry, and responsible
agency , and

examine the preventive measures of the risks in detail by individual BIA.

10.1.2 Recommendations on Technical Aspects

For the exccution of the EMP, recommendations and suggestions in technical

aspocets are given as follows:

(1) Review and Update of the EMP

The EMP should be reviewed/updated by DOSTE and agencies concerncd
under 1C,
‘The EMP Should_ be reviewed timely :iccording to lhc. change of cconomic
and social conditions, and be updated at least once every five years.
S!a_listiéal data should be collected and arranged continuously, and databasc
should be updated timely acconrding to the statistical survey periods.
The EMP should be reviewed based on the results of the environmental

monitoring.

(2) Sanitation

Flush toilets should be provided in all tourism and commercial developments.
They arc also recominended for high dcnsily residential dcvélop‘mcnl.

Dry sanitation methods and scptic tanks draining to soakaways are gencrally
suitable in Jow density and rural arcas. |

Education and adverliscment to  campaign for  promoting plublic
environmental awareness should be urgently undertaken. o

The existing anti-littering bye laws should be enforced.
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Mcasures (o control increase of residents on the sea, such as registration of
boat, and regulation and restrict of anchor place, should be implemented.

All Tactorics should treat their wastewater to meet the proposed conservation
criteria.

Industrial parks should have collection sewer systems so that the combined
discharges can reccive further treatment or be ransferred to a suvitable
discharge location.

Regulation of the handling and disposal of hazardous wastes in EMP arca is
urgenily required.

Collection of the solid wastes should be carried out cither by industry itsclf,
or private contractors, or by the public sector at commcrcial rates.
Minimization of industrial solid wasles gencration, maximization of recycling

and reuse, and co-siting of ‘compatible’ industrics should all be encouraged.
Coal Mining

Responsibility of cnvironmental measures for coal mining issucs should be
clarificd.

Rehabilitation plan of coal mining arcas should be developed and submitted
to the Ministry of Indusiry, MOS’I‘E, and QNPC for review and approval.
Asscssment of cnvironmental damages caused by coal mining should be
implemented and cvaluated periodically.

Internal environmental performance audmng syslem shou]d be established.

Eavironmentat considerations should be integrated into producuon plan.
Fourism

Educational signs and information boards aboui, for cxample, the brief
cxplanation of gcology, cave systems, animals and plaats found in the area,
ccasystem should be installed. | -
Tourists should be clearty mslrucicd about prohlbxlcd activities, such as
littering, wastewater discharge, “and damaging or trading scnsitive
cnﬁironr_ncnlal resourecs such as corals.

Tours should be conducted with qualificd guides.

Access control for the conservation arcas should be strictly imposed.
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Environmental Resoureces

Reclamation on tidal flats and mangrove swamps should be strictly controlled
with environmental consideration.

Binh Huong cstuary should be designated as an environmential conservation
arca.

Prohibited flishing methods and gears should be controlled strictly ta conserve
fishery resources.

Landscape conscrvation and harmony with surroundings should be taken into
consideration in design of new buildings.

Beautitication  activitics should bhe implemented  periodically  and

conlinuously,
Environmental Monitoring

Reintforcement of staft and intensive and routine training for monitoring skills
should be commenced soon. _

The monitoring cquipment in possession by DOSTE should be utilized soon
and their maintenance and overhaul should be implcmented pc'riodically and
continuously. _

Rescarch and monitoring of the EMP arca should be implemented
continuously, so that the pollution mechanism can be ana]yzc.d more clearly
and accurately. _

Widc-ragc cnvironmental mon'i!oring covcfing the infer-provincial arcas
should be established,

Monitored dala aﬁd results of the environmental if}spcction should be opened.

E‘nvimnm?nlal‘survcj and monitoring of flora and fauna in the Ha Long bay

arca should be implemented together with local institutcs.

10.1.3 Recommendations on Institutional and Organizational Aspects

The EMP shows desirable arganization tor its execution. The recommendations

for institutional and organizational aspects arc summarized as [ollows:
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- Unitied cnvironmental management system should be cstablished, and rights
and responsibilitics of cach agency and organization shoukd be set up clearly.

- EMD in DOSTE should be an implementation and coordination agency for
the EMP.

- ERMU and TFMD should be sct up soon, at least by 2000, for the ¢xecution
ol the EMP.

- The Quang Ninh Environmental Management Authority (QNEMA) should be
sel up in future for a new authority with a broad mandate for environmental
conservation.

- legal obligation for EIA of various development projects and cstablishment

of the evaluation system should be cstablishment.

10.1.4 Rccommendations on Economic and Financial Aspects

The recommendations for cconomic and financial aspecis are summarized as

tollows:

- Further basic study on socio-cconomy and cnv:ronmcm for the study area
shou!d be carried oul to accumulalc reliable data to cnhance the bencfit
cva]uallon of the EMP or the World Heritage site.

- Asystem of environmental bonds should be actually introduced on the centrad
and local levels, ‘undcr lhc Enviroﬁantal Pfolcétion La_w, lo provide
1mmcdialc {inancial sources for cnwmnmcmal conscrvallon

- The central government and QNPC should make a spcmal arrangcmcnt to
{inance the EMP lmplemcntallon 1nclud|ng exclusive budgc.l allocallon o the
EMP bascd on lhc proposed cnwmnmenlal and waslewaler iccs collected
from tounsls and ]ocal rusuicms

- There should be active cocrdmauon on lhc central and local levels so |hai '
VINACOAL and other industrial scctors are dlrcc!cd to pay the proposed

charges to rccover lhc costs for the EMP.
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10.2

Conclusion

The Ha Long bay arca is planned to be developed as the North Focal Economie
Arca in Victnam. Without proper countermeasures, however, envitonmental
deterioration caused by the sociocconomic growth has gradually become serious,
so that the negative impacis will fall on the cconomic growth. Therelore,
environmentally sound and sustainable development should be recognized as one

of the important issucs in this arca.

{n the coursce of the Study, the current environmental problems were identificd and
also the possible environmental problems which would be caused by the fulure
development projects were predicted. The Study presented a vision, namely
“Environmentally Sound and Sustainable Development of the Ha Long Bay Arca”,
{or the target year 2010, and three goals were sci to attain this vision, In addition,
the cnvironmental conscrvation criteria by environmental zones were cxamined,
together with necessary counter and preventive measures. Conscquently, total 32
projects and programs consisting of both hard and software components were
proposcd. The Environmental Management Plan for Ha Long Bay (EMP) was

developed by systemalizing the proposed projects and programs.

Realization of the EMP surcly contributes to absclute protection of the World
Herilage arca and the achicvement of cavirenmental protection for swstainable
cconomic growth in the Ha Long bay arca. The EMP plays an imporiant role as a
guidcpost tor not only environmental protection bul also sustainable development
in the Ha Long bay arca. Although the realization of the EMP would nced much
time, costs, and endeavors by all organizations concerned, the commencement of
the concrele measurcs as carly as possible toward the larget year 2010 is strongly

recommended.
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