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PPREFACE

In response to a request from the Government of the Socialist Republic
of Victnam, the Government of Japan decided to conduct a development study on
Environmental Management for Ha Long Bay and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sclected and dispaiched a study tcam headed by Mr. Yoichi Iwai of
Nippon Koei Co,l.td. and composed of Nippon Keei Co., Lid. and Mctoccan
Co.,Lid. to Victnam, three times between February 1998 and July 1999, In
addition, HCA sct up an advisory commillee bclween February 1998 and
September 1999, which cxamined the study from specialist and technical points of

vicw.

The team held discussions with the ofticials concerned of the
Government of Vietnam, and conducted field surveys at the study arca. Upon
relurning to Japan, the 1cam conducted further studies and prepared this tinal
report.

1 hope that this report will contribute to the promotion of this project and
to the enhancement of fricndly relationship behween our two countrics.

Finally, I wish to express my sincere appreciation to the officials
concerned of the Government of Victnam for their close cooperation extended ta

the tcam.

Scptember 1999

Kimio Fujita
President
Japan Intcrnational Cooperation Agency
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Scptember 1999
Mr.Kimio Lujita
President
Japan International Cooperation Agency
Tokyo, Japan

Dear Sir,

LETTER OF TRANSMITTAL

We arc pleased to submit to you the Final Report on the Study on Environmental
Management for Ha Long Bay in the Socialist Republie of Vietnam. This report
prescnts the results of aft works conducted in both Vietnam and Japan during a
total period of 20 months {rom February 1998 through September 1999,

This is an environmental management plan to achicve sustainable development in
the Ha Long Bay arca for the target year 2010, This management plan also
includes the Project of cavironmental conscrvation measures for sanitation,
mining, tourism, and enviranmental resources, and enhancement of environmental
nmanagement capability,

The Project will prevent the serious cenvironmental problems which would be
caused by the planned socioeconomic development. We are confident that the
Project, once implemented, will greatly help conserve the environment in the Ha
Long Bay arca. Hence, we recommend implementing the Project as carly as
possible.

We wish to express our deep appreciation and sincere gratitude to your Agency,
the Advisory Committee, the Ministry of Foreign Aflairs, the Ministry of
Transporiation, and the Environmental Agency of Japan for the courtesics and
cooperation kindly extended to our tcam. We also wish to express our hearty
appreciation and gratitude to the Government of the Socialist Republic of Vietnam,
the Embassy of Japan in Vietnam, and the HCA Vietnam Office for close
cooperation and assistance extended 1o us during our ticld investigation and study
in Vietnam. ‘

Very truly yours,

Yoichi Iwai
Team Leader
The Study on the Environmental
Management ler Ha Long Bay
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OUTLINE OF THE STUDY

Background

Ha Long bay'is located south of the rapidly gi11Wing Ha Long éity and Cam Pha
town, and is famous for the numerous islands and islets with peculiar gcologlcal
LhﬂfRClCHSHLS This arca is a major mghlscung, spoi m Vlclmm, and was
inscribed on the World Heritage List of UNESCO in 1994, With the recent growth
of the arca, however, environmental dcstrucuon, such as waler pollullon and loss

of natural environment, is getling scrmus

~ Therelore, the development of a comprchcnsivc Environmental Management Plan

for Ha Long Bay is acutely nceded to achicve cavironmentally sound
sociocconomic growth. '

Objectives
The objectives of the Study on Environmental Management for Ha Long Bay (the
Study) are: '

a) to formulate an cavironmental management plan for Ha Long bay to be

compatible with naturc conscrvation and human activitics, and

b) to transfer technology ta the counterpart personnel in the course of the 'Sludy‘

Enviroamental Management Plan for Ha Long Bay (EMP)
Framework of the EMP
Vision and Goals

The {fundamental vision of the EMP for Ha Long bay is (o be set as follows:

“Envimnmenlﬁliy Sound and Sustainable Development
' ol‘ihe Ha Long Bay Arca”.
The goals to altain this vision are to be scl as follows

Goal T : Absolute Protection of the World Heritage

Goal Il : Achievement of Environmental Protection for Sustainable Economic
Growth , .

Goal 111 : Establishment of Enforcement  Capability ol ‘Environmental
Management '



Targel Arca, Year and Managemnet llems

- The target area: i) the bays which arc designated for the World l-'léril‘agc and
its bufler arca, and _
i) the hinterland arcas which may affect the environment of
the bay.

- The target year: 2010

- The larget managenent items : waler uality, cnvironmental  resources,
£

technical and instilutional capacities

| Approach and Stratcgy

In order (o attain the vision and goals of the EMP for Ha Long bay, it is nccessary
to st an administrative approach and strategy that guides actual ,cnvimnmcmal'
components and projects of the EMP. Therefore, the following approach and
stratcgy is taken for the EMP.

(1) Absolutc Protection of the World Heritage

- Keeping Clean and Clear Water Quality ol the World Heritage Asca
- Conscrving Natural Ecosystem and Scascape of the World Heritage Area

- Managing Solid Wastes Disposal

(2) Achicvement of Environmental Protection for Sustainable Economic Growth

- Controlling Arca Wide Pollution Leoad
- Conserving Natural Coast and Tidal Arca

- Protecting Forest and Water Resources

(3) Establishment of Enforcement Capability ol Environmental Management |

- Capacity Building of the Rcsponsiblc Agency

- Institutional Sct up for Enforcement of the EMP
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3.3

mvironmental Zoning

The EMP arca can be broadly divided into four cnvironmental zones, as

summarized betow,

Principal Distribulion of Environmenial Zones

- around the planncd development arca

Conservation Criteria

Zone ! O(t;'l]:g‘ 1% Pri ncnpwl di istribution
by Spectal Conservation Zone 1,080 43 Wo:ld Hleritage core and bulfer arcas
- (5C7). ..t .- bational park and forestgeserves
2) Conservation Zone (C 7y 720 29§ - sub-catchment arca
e o - around the World Heritage hul!cr arca
3) Active Management Zone 250 10 | - tidal flat alon;, the coastal line
(AMZ) || - Bai Chay bay '
4) D\\mlopmcnl Zone (Df) 450 18
- existing urban and minjng arca - ¢
_____ Total EMP arca 2,500 100 -

The conscrvation criteria by environmental zones arc proposcd for water quality,

and cnvironmental resources including landscape.

(1) Water Quality Conservation Criteria

Water Quality Conscrvation Criteria (Sca Area 1)

Environ, Applicd arca Transparency | BOD CODn TN TP sS
zone (m) {mg/f) (I"SZQ 4 (mg/) | _(mpf) | {mg/f)
SCZ Western Part L300 1 1s w3106 S
Bastérn Part 35 1.0 4 S 1.1 0.5 4
CL . - 30 1.0 . 43 1.1 0.3 ]
AMZ | BuiChayesstl | 05 | 13 | 25 [ 16 | 07 [1s
Hong Gaiovestal | 1.5 1.2 5 L6 .07 13
Bai Chayboy | _ 13 _ |_ 33 | 75 | 16 037 1.5
Cam Pha and(ua 0:15 R R 50 | 16 0.7 1
Binh lluong Nu:uy 0.5 1.3 75 1.6 0.7 15
Water Quatity Conscrvation Criteria (Sca Area2)
Pnviron, Do A Floating solid Fecal coliform
. zone (nig’[) p]] Ol’ SI“-"K \\’ﬂsgie_-s_w__‘ (MPN."I(DN[)
sCz V. a0 ] 1083 nd .. ;.
LoV s lroe3 )l omd nd .od
AMZ - 5 7081 L nd nd 1,000

Note: 1) od shows vol deleclable,
2) Fecal coliform is applicd to sea bathing area.

As for the surface water, lhe Inland Watcr Quahiy Standards of Victnam (TCVN
5942, 1995) is appticd to all enviropmental zones.




(2) Environmental Resourees

1) Naiuml Environment

(‘onscnailon Criteria for Natural Environment

Eovicon, Forest (green) Tidal fats N‘[angm\'c Coral reels Fish and shellfish
701¢ covera& swamps I

SCZ 464 km? 1,120 ha 200 ha | Prescnt No illegal fishing at |
o G .5 T conditions | fishing grounds
C7. 208 km? - - gkt
AMZ, 7., 117300ha } 3800ha | - _ . ditte
D7 228 km? - -
- (32%) ] i _
Note:  Present conditions of coral reefs are distribution, specics composition, and Hiving coral

reefls.

2} Landscapc

" Conscrvation Cntcrla for Lands(apc

Lnviron. [Shape and surface | Color and clearness View of natural N ‘ —|
. atural scencry
zone __of islands of seawater [CSOUICES
SCZ No islands To be controlied | - Noislands having | No cargo ships
chagged as watcr quality bald spots anchored in the
artificially - To be controlled as | World Heritage core

tidal ftats and
mangrove sSwamps

arca and deviated

from the conrses

4 Environmenial Mcasures
The conservation criteria for the EMP should be achicved lhrough an array of
environmental measures. The proposed environmental measures and estimated
cosls are shown in Table S.1.

3 Evaluation and Development Program of the EMP

5.1 Economic and Financial Evaluation of the EMP

The EMP has an Economic Internal Ralc of Rctpm'(ElRR) of 7.1%, Which is
more than the discount rate rccom_mcndéd by the Japancse government at least. It
can be justificd that the EMP implcmcnlalioﬁ is cconomically feasible and

acceptable from social viewpoint of the study area, because intangible benetits of

the EMP such as scientific, ccological and cducational values have not been

counted in the cost-benefit 1nalys:s '

The Financial Internal Rate of Return (FIRR} resulted in 0'§4‘7E Since the
measures and projects proposed under the EMP are for environmental
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conservation hardly gencrating monetary and implemented by non-profit public

Izigcncics, the EMP is considered financially teasible as its FIRR is over 0% a1

least,

In addition, comparing cash oulllows in the cost rccovuy schcdutcs with the
polential revenues, the revenuces lhroug,h 2000 to 2050 is cnough o cover the cash
outflow as a wholce, summing up to a surplus balance. 'lhcrclorc, the proposcd
tinancial plan is appropriate to realize a sound financial management for the EMP.

Implementation Schedules

The implementation schedules for the proposcd prajects and programs of thc EMP
were developed incorporating a phased plan. The schedules were developed
considering nceessary time of capacity building and consistency with the pl.anncd
sociocconomic development. The developed implementation schedules are shown
in Table S.1.

Investment Program

The yearly cosls of cach project and program of the EMP were calculalcd, and
then an investment program was developed. The developed investment program
of the EMP is shown in Table S.2, including annual O&M costs, The total
reduction cost during 2000 to 2010 is about US$ 168 million.

Recommendations

The EMP is prepared for provincial cnvironmental management of the Ha Long
bay arca. This means thal the People’s Committce of Quang Ninh Pravince
(QNPC) has the primary rcspon51b|luy for implementation of the EMP. Although
QNPC will be conlrpnted with a lot of difficultics, it should be noted that an

+ @clual chaliengc could break current problems of environmental management. In

order to pave thc way for exccution of the EMP, QNPC is slrong._,ly reccommended:

(l) To mcorporatu thc E\1P into the Development Master Plan of Ha Long City
for 1994-2010

{2) To establish the Implemcntation Committee (iC) of the EMP
(3) To cooperate with Statc Owned Enterpriscs (SOE)

(4) To control pallution loads from ships

S-5



(8) To reinforce actual activitics of the FMP
(6) To tackle the environmental impacts lmm outside of the EMP area

M Tao runlor-.c uncrgcncc rcspomc against environmental accidents

- Conclusion

The Ha Long bay arca is planned to be developed as the North Focal Economie
Area in Victnam. Without proper countermeasures, however, cnvironmental
deterioration caused by the sociocconomic growth has gradually become scrious,
so that the negative jmpacts will fall on the cconomic growth. Therefore,
cnvironmentally sound and sustainable development sheuld be rccognizcd as onc
of the iimporiant issues in this arca.

In the course of the Study, the current enviranmental problems were identified and
also the possible environmental problems which would be caused by the fulure
development projects were predicled. The Study presented a vision, namely
- “Environmentally Sound and Sustainablc Development of the Ha Long Bay Area”,
for the target year 2010, and three goals were set lo attain this vision. In addition,
the environmental conscrvation criteria by environmental zones were ¢xamined,
together with nccessary counter and preventive measures. Consequently, total 32
~ projects and programs consisting of both hard and software ébmponcnls were
proposed. The Environmental Management Plan for Ha Long Bay (EMP) was
developed by systematizing the proposed projects and programs. .

Realization of the EMP surcly contributes to absolute protection of the World
Heritage arca and the achievement of environmental protectibh for sustainable
economic growth in the Ha Long bay arca. The EMP plays an important role as a
guidepost for not only environmental protection but also sustamablc devclopmcm
in the Ha Long bay arca. A!lhouah the realization of the EMP would nced much

time, costs, and cndcavors by all organizations concerned, the commencement of

the concrcle measurcs as carly as possxhic toward the target year 2010 is strongly
rccommcndcd :



Table 8.1 Proposed Environmental Mecasurces snd Estimated Costs of the KM up 1o 2010

Category No, S f'ﬁjf{is: nd Peograms _(milI(i:::JSﬁ)ﬂ
L. Sanitation o ‘ _

L1 Domestic 1 1 Don Dien WW{Pincluding collection system in Dong 2
Wastewater - | Dangarea o . 7 )
Management | 2 | Deo Sen W\WP S I A

37 BachDangwwre g
4 (‘am[’haWWTP D Y = 3
. ' : ~ Subtotal 86.7

1.2 Industrial $ | Cai Lan Industrial WWIP (colicetion and convey system) 112
Wastewater 6 | 1toanh Ilo Tndustrial MVI P (collcclmn and conuy _ v
Management | system) T

7 | Lang Bang lndustnai WWI? e I Y )
Subtofal 149

1.2 Domestic 8 | Procurement of selid wastes collcclmn vehiclesand 83
Solid Wastes | | cquipment R R
Management | 9 | Exteasion onnangllanhlandhll sﬂc e 43

10 ] Clinical solid wastes incinerators |12
Sublotal 138

1.4 Tndustrial 11 | Procurement of solid wastes collection vehicles and . L7
Solids Wastes | | cquipment L
Management | 12 | Extension of landfillsites . 1 19

3B _l[afardom selid \’Jaslcsmcmﬂmms I 1
Sublotal S 47
Total 120.1
2. Mcasurcs for 14 vl)cvelopm-. ol of environmental plan for mining =~ LA
Mining _15 | Pilot project oo rehabilitation. . . L&
16 | Measures for mine waslu\atn Sy 2
7 Mcasuns for coal pro«.cs‘imgplauis I R Y A
18 S_m;ih Deo Nai dumping site rehabilitation. -
19 | Rebabifitation of river basins (Mong Duong, Dico Vong, 1.5
| Ha Tu, Hong Gai, Cam Pha, and Cua Ong) . C
20 | Dredgiog | 1aal
T'otal 34.8
3. Measures for 21 | Development of ¢nvironmental plan for touggsm - | 0.1
Tourism 22 | Improvement ol‘samtahggfcq@dmon Phascl S Fr s
23 | Improvement of sanitation condition- Phach T R
24 R_t_:_t_l_[o_rcemem ofpairollmgcapabxllly I e K
. ~_ Total N 38
4. Measures for 25 | Reforestation in ban areas | S I A

Invironmental 26 Rehab:hlahon ofmangmw swamps o 1t

Resources 27 llsbmg aclivily management program | 0.t
' 28 __Mcasures for landscape . o e

' : Total 2.3 ~
5. Foviroomental 29 t I nwmnmcntal momlonng {waler quahiy, eavironmenial 08
Mouitoring - J o | aesources)y i b
30 luwronnnntal mspecuon e LY
: ) Tolal 0.9
6. lostitutiopal 31 1 Reinforcement of cnwmnmcmal management capabnhly 2.5
Development |} (stafl training programs, procurement of equipment) .} .
|32 | Establishmest of Visitor Center | 30
Total - 55
Grand Total . 162.8

Nofes: 1) WWIPs include accontpanied collection systems mcludmg pump stations aud loc al
colfector sewers in deosely populated areas.
2) Costs include those of Q&M during 2000-2010.
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Table 8.2 Implementation Schedules for Projecis and !ﬁ'am‘anm of the EMP

‘ ) - Frase | Thae 1l - ' B T,
Catepory Type No. Name of Projects/Prograns e - e e e e e B e R — - Phheu!.lj._-_ e
) - o : o0 2001 2000 2003 ws | wes | 2006 2007 ws | 09 2010
Samtation  [Domesic [ [PonDisn WWIF e = — - N - [T
Neasecs Wastenaler i B o
Management Doag Dang Arca T i -
L Jwastewater collectionand convey systen | R
2 1D0o Sea WWIP
_®, i3 Dang WK T I DUV [P UN NEUUURy | S —
leswrwwiy | — e T E— ARt DR SR S ______“fv_ R DU B
]
Industriaf Tai Lan WW
e O =TI pE— SRS N S—— E—
Wastewater . {(madtewater collection and convey system} | SRS D
Maragement 6 [Hoanh Bo WWIY
__ [iwestewatee collectionand comey system) 3 h
T |Lang Rang WWIT
Dometic 8 [Procurenent of Solid Wades Cottection
SoliaWastes | |Vehictesand Bquipment  __ } _} o
Management 9 |Extension of Quang Hanh Landiill Site
T10 [Clinical Sotid Waes Incinceator I R A
Tncdustrial 11 |Procarement of Solid Wastes Collection
Sofid Wastes ___|Vehickes and Equipmient -
Management 12 {Exteasion of Landitil Sites
T13 |1tazard Sotid Wastes Tocinerator
Measuzes for Mining 14 [Development of Environmental Plan
g fotMining
@ Pilot Project on Environmental
. |Rebubititaion ___ .
16 |Emvironincotzl Measures .
_ |for Mine Wastewmater - a I D A I (R I r—
17 |Eaviconmental Measures T — — e A, . I
_ |for Coal Provewing Plants I | R Vm_ I | I - I —=
18 [Soulh Dea Mot Dumyping Site Retabifitation SSS— - M - — — 1
19 tEmvirommetal Rebabititation | I S | I S _ -4 -] - |
of River Basins I e R . o -
20 |Oroedging . e e oo e ————————
Measures for Tourism 21 |Development of Emnvironmeotal Plan for
| Tourism A — ' o '
T o Rt —— —— — . R —
e o — . - s e e
21 [Improvement of Saritation Condition-Phase2 } I R
.‘ e —— - —— N . B 77777;7777 7‘7777777 R R 3 3 I 3
> . - o : — - e
24 !lcar-{orwme.ruc:l'Pa!mlIan,g(‘apabahty[or . e st 2 ey o5 s W I IV N — —— _i_' : _—
Fourism Actinilies : | | I T I T
Measures for Environmental 25 |Reforestation in Bare Area
Resources R | S o
@ Rehabilitation of Mangrove Swanps : - i -t S ———
|27 [Fishig Autivity Managemeat Frogram o et e
725 [Measuces for Landscape | . : B IR B R
{Laadscape Maagement Guideline)
{Reinforcement of Patroiting Capability for
Shipping Activities)
Emironnenfat Monitoring @ Emironmental Moaitoriag
__ |(water quality and environmental resourves) |
10 [Coviconmendal fspection
[retituiiona] Bevelopment 31 |Reinforcement of Environneclal
: [Managemend Capabitity B
@ Extablishment of Visilor Center
Note: N Desiga, S Comdruction, E23  Equipment Procurcmet, T3 Operation and Mainfenance (O &M) or Tralaing

23 O means priofty project.
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Table 83 [bvestment Schedules for Projects and Progi';\llts of the EMP®

_ _ UniGUS$ X 10°
| _.THC ) ‘\'0_ N::me of Pacjests Progrnas Stage _ _.___ﬁ__ﬁv,,,,ﬁ;“é; L i Prase fl T —’L‘ﬁ’ﬁ ST R ,‘fJ.T.’-i’.Ei, o5 - Tetst
Domestie i Fam Dien WoOWi 1 — Doskn & Comiaina 3,560 - , ‘ ET1] A Y TR v
Wastowater e O&M 2@ 20 : oy 28 25 EAY 1,334
Mg ment Dang Dang Arca T Dusin & Corsucton 2500 3.600 3915 4,000 o : - - 11,043
' {wastenter ootledtion and coavey system) | O&M ) : N I B 'l X0 149 119 1298
2 |DcoScaWAWIE T s & Cosiuction 3000 5600 5,600 6000 6,583 746600 3,783
LM 40 20 i 150 550 S0 EN
@ Bach Dana WWIP Dcsipn & Censlrucivon 1000 1AGH 1,200 1,000 2,294 204 ] 10,158
) O&M o0 bl o0 90 %0 o0 200 2] §41
4 [Cam Pra WWIY Desin & Consiruition 2000 2,30 2,582 : E852 |
&M : | K] 158 138 18 £32
Subdlal Desipn & Construrlivn . 1,000 - LB 6,800 11,600 54,700 6,245 71,852 8,394 11,35% 15,000 0 2,350
T &M i 0 0 0 2 93 750 760 L 1175 1,537 188 A0
Todust A 3 [Coi A WOWTE sk & Construction 1.X0 1,602 [T ETE ey
Woastewnter (wastewntes pollection and quevey system) O&M 80 & 8 80 L 13 14 wvol 140 1,004
Munapement & {ilounh BoWWIP Desyn & Constyuction 1,200 - 1,602 . 1,20 1,602 5,604
[wastewate r oolledtion and anvey systemy &M 251 28 ERIE 41 004
1 [Lana Bung WWIP Desiym & Construvtion £00 805 . . . 1405
o8M 3 63 63 £) 582
Subiutal Design & Construntion D 1.502 o [ ¢ HRDO 247 LNO 1,602 8,200 1,602 12813
: O&W : 0 [ 80 RO 5 4 &) 133 14 4 174 2,260
Doeniestic & [Provurement of Sclid Wastes Colledion Equipuient Procurcineed B3 801 &01 &t 671 . B0t £51 801 6,308
Sotid Wastes Vehides and Equipment : O&M 165 132 P2l ) 262 306 351 11 : 1,923
A ana e mert 9 [Extension of Quanz 1anh LandGtl Site Design & Cotstruton 1,000 1723 ‘ FX7I)
YY) : 135 138 133 215 253 ) pai | 343 1,543
{0 |Chnical Soltd Wastes Tncine ritor Design & Construction 07 500 907
O&M % az 33 B v 33 32 ki) 290
Subltst : Design & Constructy . ) w07 Ely [ X0 o as an L) i 01 R ol 10,038
. 7 _ & . . o 0 29 332 3_\‘25 347 317 557 &90 bras 1,795
ndustrial 11 {Provumment of Sohid Wastes Colle dtion Equipment Peocus emend 196 154 30 100 1,152
Botid Wastes Vehicles and Equipment ) DA 15 23 M 41 35 31 120 12 458
Manapement 12 |Extension of Eandill Sites Design & Construction W E] ) . 510
O&M 17 22 Pad 2 52 74 112 121 148
13 (10hzand Solnd Wastes Incine aitor Desim & Construction 453 211 1,31
. Q&M 31 &5 13 308 Hs 173 £24
Suhtutal Do sign & Corstrontion o] . n 300 : 646 1,107 B o A0 400 [} [}] 3123
) ) D&M g [ [} 35 15 111 145 140 253 378 423 1500
Measures Tor Mining 14 |Dcve|¢pmem of Ervirpmental Plin for Miniog Desiyn . 202 RN 259 &S : ]
' : 1]
' Pilat Poojest on Environmenial Rehobilitation Desymn & Constructon 673 27 283 1,663
oLM ) 40 H 4 . : 166
16 [Emvironmentsd Measotes for Mine Walewuter Desian & Constructicon 58 M0 Pl 20 ' 1,858
: . oM W . ) %0 o0 %0
Q ) 17 |Eavinnmental M2asures for Coz) Provessing Plants Desijm & Constryction ) £ 53 55 ; 3]
: ClosM ) ] pxH] 230 50 250 250 LA
18 |South Deo Nai Dumping Site Rehabititation Desiym & Constimtion ) (X1} 2736 . 2150
oaM 63 62 52 6 62 42 52 62 - 436
19 [Ervinonmental Retuhititation of River Busins Design & Construction 173 13 997 o3 [ 958 Bs1 858 LW 9% 8,228
otM : 133 17 341 169 o 528 508 7il 3292
20 |Drdoing Desymn & Constructioa 1,315 : 1,315 1,31% 1,315 L34S L3S 1975 1,075 1075 L5 1075 B it
. : [
Subtctal | Design & Construciion T TR 1,502 240 2,764 A063 2837 1936 — 191 708 7651 2,035
- Do ) — . Ok.\_r[_ 1] 1) bl 213 373 643 175 £33 &30 1,010 1113 5773
Measures for Tounsm 1 |Development of Enpvironmental Plan for Design 0 25 . 75
Tourism : a
23 [Improvernent of Sanitation Condition-Prase | - [Desig & Procurement ) EXT) . L] - - ] 0
) ) oM ) 1328 175 125 125 118 125 125 125 1,000
23 [lmprovement of Sanitation Condition-Phas:2 Design & Construction . 4 ] 176 224 257 I3
N &M - . . B . ) 104 108 108 168 432
24 [Reinforcement of Patrodling Capabitity for Design & Pioc urement B 47 - ] 32 3z E%S . 195
Tourism Adivities . o&M : 60 73 2] 53 110 124 138 139 | das
Suldotal © | Design & Constnxsion o] 211 308 : 14 W8 224 354 . i) 32 G az 1,452
: : - oxM o o g 133 - 11 m 343 357 3 ki 287 |
Measures for Envinounenial 25 [Reforestation in Bare Arcas . Construction 122 123 [E] 125 125 155 53 150 150 150 1,381
Resounes - o5M : 5 6 10 i 12 13 14 16 &
@ Rehabilitation of Manprove Swumps Desin & Conswuction . 92 S £t [ 81 8% &1 153 a1 (3] 81 18
: ' &M 8 19 ' 1] 12 13 16 17 18 1G5
27 |Fishing Adtivity Management ¥ rogram Equiptient Procuzement EXN] ' : EX]
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1.2

PARTI INTRODUCTION

CHAPTER 1 SCOPE OFTHESTUDY

Background

Ha Long city (population approximately 130,000 and land arca 122.5 kny’), is the
largest city in Quang Ninh province. Since it forms the North Focal Economic
Arca together with Hanoi city and Hai Phong city, greater social and ceconomie
development ol the area is anticipated. Ha Long bay is located south ol the rapidly
growing Ha Long city and Cam Pha town, and is famous for the numcrous islands
and islets with spectacular geological characteristics. For the acsthetic scaseape of
these islands and islets, they are a major sightsecing spot in Vicinam, and this arca

was inscribed on the World Heritage List of UNESCO in 1994,

Ha Long bay and its surrounding area are, thus, precious in ters of both natural
environment and cconomic development. With the recent growih of the area,
however, environmental destruction, such as water pollution and loss of natural
environment, is gelling serious, In particular, the pollution of water with domestic
sewage, industrial wastewater, and mining wastewaler is progressing rapidly in
the Bai Chay and Cua Ong arcas. With the anticipated growth of industry and
tourism, and accompanying increasc in urban area, the cnvironmental conditions
of Ha Long bay arc expected to deteriorate rapidly in the future if they arc not

managed properly.

Therefore, the development of a comprehensive Environmental Management Plan
for Ha Long Bay is acutely nceded to achicve cnvironmentally sound

sociocconomic growth,

Ohjeclives
The objectives of the Study on Enviranmental Management for Ha Long Bay in
the Socialist Republic ol Vicinam (the Study) are:

a) to formulale an cnvironmental management plan for Ha Long bay to be
compatible with naturc conscrvation and hu man aclivitics, and

b) to transfer technology ta the counterpant personnel in the course ol the Study.

1-1
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1.4

Study Arca

In accordance with the Scope of Work, the study arca for macro analysis is
detined as i) Ha Long bay, where the arca designated for the World Herilage and
its buffer arca exist, and ii) the hinterland area which may aflcct the eavironment
of the bay. Thus, the study arca for macro analysis includes Ha Long bay, Bai
Chay bay, the Cua Ong area, and the castern side of Cat Ba istand as shown in

Figure 1.3.1.

Study Schedule

The Study was conducted over a total period of 20 months from February 1998 to
September 1999 in two phases. The first phase was completed in December 1998.

The second phase was starled in January 1999 and completed in September 1999.

Organization of the Study

Through the initial Stecring Commitice (S/C) held on 26 February 1998 for
discussion of the Inception Report (IC/R), the overall organization of Victnam

side was set for the actual implementation of the Study as follows:
a) The People’s Committce of Quang Ninh Province (QNPC)'_is the main
counterpart of the Siudy. The Ministry of Science, chhnblo’gy and

Environment (MOSTE) coordinates support for the implementation of the

Study at the national level.

b) The Steering Committee (S/C) consists  of relevant minislrilcs':a'nd

organixal\ioﬁs was sct up based on the Minutes of Mceting on Scope of Work

for the Study signed on 19 September 1997.

¢) The Exccuting Commiltee (E/C) consists of rclevant departments and

organizations in QNPC, and was organized to coordinate activitics in QNPC.

| d) The Counterpart Team (CP/T) was sct up for actual activities of the Study and

© consists of the members mostly from QNPC,

A
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2.4

2.2

PART I CURRENT SITUATION OF THE HA LONG BAY AREA AND

SIMULATION MODEL DEVELOPMENT

CHAPTER 2  GENERAL FEATURE O THE STUDY AREA

Topography

The study arca covers Ha Long bay, and farther, Ha Long city, Cam Pha town,
Hoanh Bo district, the castern part of Yen Hung district, and the castern part of
Cat Ba island, all of which are focated around Ha Long bay. The bay is situated
directly south of Ha Long city and is renowned tor hundreds of scenic limestone
islands. Mining activitics arc carried out in the range of hills which streteh parallel
with the coast from Ha Long city to Cam Pha town. The northern portion of the
study area is mountainous and has limited opportunities for development. The
coastal aren is relatively narrow  which has led to extensive coastal land

reelamation.

Sovciocconomic Conditions

According o the hatest census data held in 1989, the population of Ha Loag city
was 129,391 and that of Cam Pha towan was 127,378, The total population of the
study arca was around 370,000 in 1996, Unlike most arcas of Vietnam, the
provincial cconomy is dominated by scrvice and industrial activities, not by
agriculturc. Per capita GDP (1995) of Ha Long is over twice the national average.
On the ather hand, those of Hoanh Bo and Yen Hung districts are just less than

half of the national average.

GDP of Study Areain 1995

Area GhP GDP per capita | Average Annual Growth Rate
(VND Giltioa) | (VND million) 1 (1990.1994) (%) |
Halong | = 950 633 o189
CamPha | =~ 409 2.96 2.8
HoanhBo | 66 | 129 26
Yentung ¢ 4 | LI 4 3.9
L\’irlnam 222,840 .01 104

Source:  Statistical Year Book of Vicinam, 1996 and UNDFP & DDSI,
Sustainable Developnent Planning For Read No. 18 Cosridor, 1997



At present the coal mining and its relating industrics have been playing a
dominamt role in the study arca. Tourism is an important growth scctor in the
study arca. 1t has a potential 1o pravide diversity and balance to the industrial
structure of the arca. The number of visitors has been steadily increasing in the

19905, in particular the increase of forcign visitors is remarkable,

Infrastruciure Development
Transportation

Ports in the study arca arc broadly categorized into coal ports, oil porls, and
general ports. Major ports which have been under operation are llong Gai floating
port, Hong Gai coal port, Cot 5 coal port, Nam Cau Trang poni, BI2 oil port, Cai
Lan port, Vung Duc coal port, Cua Ong coal porl, and Hon Net tToaling port. The
total tength of urban road in Ha Long city is 480 km. National Highway No. 18
going through the study area is one of the most important infrastructures for the
region. §t connects the Ha Long bay arca westwards with Hanoi and eastwards

with a Victnamese-Chinese border town, Mang Cai.

Water Supply

The water resources in the study arca cdmbrisc both groundwater and surface
water. Groundwater can be found in three aquifers in the coastal arca and lﬁcfc arc
two surface watcr sourecs that can be utilized for public water suﬁp]y: the Dicn
Vong river and the Dong Ho river. The Quang Ninh Water Supply Company is
responsible for the operation ul".l‘ht: treatment and d‘i.stribuiidn systcm.' The main
facilitics comprise the Dien Vong intake and treatment pl:mi from which water is
distributed te both Hong Gai and Cam Pha, and the Dong Ho intake and treatment
plant from which water is distributed to the Bai Chay area. The lma:&imum:

praduction capacity of the present system is estimated to be about 15,000 m'/day.

g
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Scewage

Some 85% of houscholds have their own latrine or toilcl, the most comnion being
pit latrines, double vault composting latrines, and pour Nush toilets. A number of
surveys have been carried out in the last few years by various organizations and

these allow the following conclusions to be drawn:

i) Fhere is a rapid conversion of properies in commercial centers and
particularly along main roads to flush toilets with septic tanks, while dry

Jatrines arc still prevalent in areas remote {rom main roads;

ii)  Almost all new developments near main roules are construeted with septic
tanks and the tanks arc connccted to the sanitary drainage channcls in
adjacent strects, older septic tanks and those remotc from main roads

generally have soakaways; and

iil) There arc about 3,000 people living on the sea, and their wastewater is
rcleased into the sca directory, and wasiewater lrom tourist boat is discharged

into the sea without treatment,

Sanitation services in the study arca are provided by two state owned émcrpriscs:
the Ha Long City Environmental Sanitation Company (HLESC) and the Cam Pha
Urban Environment Company (CPUEC).

' Soli'd Wastes

It was cstimated that the 280,000 inhabitants within the built up aseas of Ha Long

- city and Cam Pha gcncralc aboul 65,000 tons of solid waste annually. HLESC and

CPUEC are responsible for collection and disposal of domestic solid waste, but
both companies arc short of resources. The coverage by percentage of population
that is achicved for various types of colicction in the main regions of the study

arca is summarized below.
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Coverage of Coltection Sevviee

~ Collection b)mm _ | Toag G Gai (%) | Bai € hay (%) | CamPha (%)
Noor lo qlpc):_mlh ciom | 10 ‘ o 15
Collegtion point o 2 | 42 s
Overall coverage 52 42 37[}77__

Source: HWSSP, Sauitation I msthlhiy Study, Main Repart Annexes, 4 Solid
Waste Collection and Disposal, 1998

Llectric Energy Supply

Electricity for Quang Ninh provinee is supplied from the national power grid
lhr(\ﬁgh the Uong Bi thermal power plant and the six substations of :Gicng Day,
Giap Khau, Cam Pha, Mong Duong, Tien Yen, and Mong Cai. Electricity is also
supplicd from small-scale hydroclectric plants in the districts of Quang Hanh,
Tien Yen, Binh Licu, Hoanh Bo, and Dong Tricu. Electricity for Ha Long cily is
supplicd by two substations of Giap and Gieng. The total capacity is 66,000 KVA.
These ‘two substations also supply the ncighboring arcas, namely Cam Pha town

and Dong Dang in Hoanh Bo district.

Coastal and Aqualic Ecosystem
Wetland Ecosystem

Most of tidal flat in the study arca were formerly cdvcrcd by mangro.vq SWamps,
but now the dense mangrove arcas are limited to Binh Hung estuary, N ‘kxhg Duong
csiuary, the inlet o Quan Hanh area, and the scashore area of Bai Chay bay.
According 1o the daia of the Dcpartmcnl of Agmuhurc and Rural Dcvclopmcnl
(DARD), m'mgrow swamps covered 39 ,400 ha in Quan&, Ninh provmcc m 1972
when reclamation and dike Lonslruumn for aqmcullure had not been Lﬁl’l’lCd oul.
Since then the mangrove swamp areas have n.duccd because of these duwmw

and was 12,670 ha in 1996.

oo,
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Aquatic Ecosystem
(1} Phytoplankion and Zooplankion

According to the Ficld Survey in the rainy scason, 166 species of 6 phytoplankien
phylums were identilicd. The species composition showed that flera of
phytoplankton has the characteristics commonly observed in coastal waters of the
temperale and sublropical zone. As for zooplankton, the result of samples
collected at 10 survey points shows 47 specics, and Copepoda has the highest

number of specics.

(2) Zoobenthos

According 1o the result of the Ficld Survey, 208 species ol zoobenthos were
identiticd. Among them, molluscs has the highest number of species with 92
specics, Tollowed by crustaceans (Crustacea) with 23 specics and cchinaderm has
the lowest number with only 15 specics. The counting in various habilats shows
that there are 169 species in littoral zone in mangrove swamps, 104 specics in sofl

bottom in sublitloral zone, and 99 specics in hard coral rect.

(3) Seagrass and Scaweced Bed

According 1o the existing data about scagrass, six species have been identilied in
Cat Ba island and Ha Long bay. Before the 1970s, Dau Go cave and Tuan Chau
island were the major dist r'ib_ulim) arca ol scagrass beds in Ha Long bay, but the

distribution ol scagrass beds has diminished severely since then.

(4) Coral Reet

7 The distribution of coral reef in the sludy arca is limited to the southern part of Ha

Long bay. According (o the HIO's survey from 1993 to 1995, there are no corals
around Hong Gai and Bai Chay in the mainland and ncar islands due to muddy
bottom and high (urbidiiy. The nearshore sites such as Cap Dc, Bui Xam, and Co
Ngua have smaller number of species compared with the far oftshore sites that

have highcr number of specics and abundance.



(5) Fish and Shellfish

An intcrview survey to lishermen and local agencies was carricd out to understand
the habitats of main fish and shelltish and lishing activitics in the study arca.
According 1o the survey, 189 specics were recorded in Ha Long bay. There were

three spawning areas and seven main [ishing grounds in the study arca.

Lcgal and Institutional Conditions of Environmental Management

Much of Vietnamese environmental policy is arliculated in the “National Plan for
Sustainable Development and Environment”. A large number of environmental
protection laws and regulations have been promuigated over the past few ycears.
The Law on Environmental Prolculon (L EP 199%) prowdcs the basic framewark

for the cnwmnmunlal protection and :mnfq,cnu,nl in Vlclnam.

'The Ministry of Scicnce, Technology and Enviranment (MOS l“E)fNahoml
Environmental Agency (NEA) has a responsibility to cstablish a national system
on coastal/marine cavironment monitoring, named “coastal pd]lulion monitaring
system”. ‘This monitoring sysiem has done its task since 1995 in the northemn parl

of Victnam and was expanded its scope throughout the coast and oflshore waters

in 1996,

LEP also refers to the r(‘ﬂponsihililic'i of the Provincia! Pcoblc’s Coinmillccs
regarding lhc. proicclmn ol thc- crwlmnmcm Dcpmmml 01 Scicnce, Technology
and Environment (DO"BTF) has been cnh'mccd with lhc cnwronmcnlal monitoring
activity, because of (he need to conserve Ha _Long bay as “World .Namml
Heritage” and lhc threat ol coal mininghcﬁvily. Ild\'vcvcr, chpilc an eager appeal
by DOSTE, no pcrmdm monitoring station has been set up mainly due to budget

constraint of the pmvmw

(m"‘
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3.1.1.

CHAPTER 3  WATER FOLLUTION MECHANISM

Oceanographic Condilions
Coast and Sea Bed Topography

The scabed in the bays is Tat and shallow, only a lew meters in depth in Bai Chay
bay and near Hong Gai and Cam Pha. The depth is 1.0-1.5 m adjacent to the
coastiine, sloping gently toward the southeast, extending 2 m deep on average.
However, there are narrow deep depressions up 1o 30 m deep, which allow the
large cargo ships to approach the coastline. Since a gcometrical closed level index
of the bays is 4.9 for Bai Chay ba.y, the bay has a high poteatial of cutrophication

from the viewpoint of coastal topography.

The tidal Nat in the Ha Long bay area covers the whole Bai Chay bay, about
210 kin’. An extcensive tidal fat with mangrove is found around the estuary of the
Mip river with an arca of about 9 km? and in Bai Chay bay about § km®. Tidal flmt
has a water puritication lunction as well as prescrvation of biodiversity and
nurscry ground ol fishery resources. Land  reclamation works and  dike

constructions in the tidal flat have been affecting water quality of the bays. The

~ biggest land reclamation so far was carried ou! necar Hung Thang for tourism

development with about 30 ha.

Sca Bed Scdiment

The sediment in the bays shows a typical grading shoreline with coarscr-graincd

sediments near shore and finer-grained scdiment offshore. Bottom sediments are

dominated by mud, silt, and clay, bul thosc of Bai Chay bay contain sand, gravcl

and cven cobbles as well as organic maters and scttled detritus.



3.1.3

Tides and Tidal Curecits
{1) Rainy Scason

In the study arca, the high water tide occurs once a day for most ol the days,
occasionally twice a day in a month. Tides are being observed at the Hong Gai
station, and the average tidal amplitude is about 2 m and the maximun is 4.7 m.
‘The noticeable current dircction is wholly towards the north from the open sea in
the south of Ha Long bay in the dry scason. On the other hand, the open sea andd
coastal waters gencrally flow in different patterns in the rainy scason, so that they

arce not mixed up in the Ha Long bay arca.

Currents were measurcd by the JICA study team in July 1998. The main objective
of the measurcment was to provide 15-day continuous data series necessary for
harmonic analysis at three stations (Cua Luc, Cam Pha — Cua Ong, and Cua Dua)

for upper and lower layers.

The results of the Field Survey revealed that a) the current velocily of the upper
layer was higher than thosc of the lower layer especially at the Cua Luc sirait, b)
long term driving forces such as fresh water from rivers affceled the uppcf layer
mainly, ¢) diurnal constituents dominaled, and d) the current velocity during the
spring tide is far higher than that during the ncap tide. Ahhbugh the southern wind
dominated during the survey period, the averaged currents of the upper la’jcr at the
Cua Luc strait clearly showed southward dircction. This suggests that the

freshwater {from rivers 1o Bai Chay bay would be lr:insporlcd mainly in the upper

layer.

(2) Dry S_cason

The current measurement for the dry scason was conducted for 24 hours during

the spring fide at Cua Lu‘c' and Cam Pha — Cua Ong in November 1998, by

DOSTE. The norih-Snul‘h\_.vard component of the vélocily dominated at the Cua

Luc strait and the cast-westward component dominated in Cam Pha — Cua Ong.
‘These were the same characterisiics as in the rainy scason. Although the nosthern
wind dominated at Coa Luc during the survey period, the southward component of

the upper layer was lower than that in the rainy season. This suggested that the
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major causc of the southward currents of the upper layer at the Cua ue strait was

not the wind but the lreshwater inflow 1o Bai Chay bay.

Water Mass Structure

From the obscrved drastic change of water color and measurcd  salinity
distribution, there is a salt wedge type stratiCication in the bays and a tidal frent of
which two kinds of water bodics confront cach other. One comes from [reshwater
from the catchment arca, the other is scawater in the bays itsclf. The constant
current is weak near the tidal front, and water body between coast and tidal {rom
is regarded a stagnant condition. The results of the Ficld Survey and satellite
image analysis revealed that there is a water body having relatively high water
temperature and tow salinity al the southern part of the study arca. This water

body Hows from southwest 1o cast and meanders in some places.

Water Exchange in the Bay

The volume of water of Bai Chay bay and Ha Long bay is cstimated about
60 x 10° m* and 6,300 x 10° m’, respectively. Assuming that the exchange of the
bays” watcr is only causcd by the fresh water flows, a retention time of the bays’
water is about onc month for Bai Chay bay and more than six years for Ha Long

bay including Bai Tu Long bay.

Watcr and Scediment Quality
Overview of Historic Water Quality Data

Existing data suggcsl. that the water qu:_\li'ly of Bai C.ha'y:,' bay is affected by
untreated domestic and industeial cfiluents from }.I‘a Lbng city co.m'parcd with
“"alcr qualily in outer Ha Long bay ncar the Cal Ba island. Ncarshorc waler
quality of the bays lalls within the cutrophic or the mesotrophic statcs which ﬁrc
typical of coastal estuarine environments. The intlucnce of land-bascd pollution

on offshore watcer quatity adjacent to Cat Ba island appears 10 be minimal.
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Water Quality of the Rainy Season
(1} Water Quality in the Rivers

Dissobved Oxygen (DO) was essentially unitorm across all rivers during dry and
rainy conditions with about 6-7 mg/€. Biochemical Oxygen Demand (BOD) was
ranging from nil to 8 mg/(, Total Nitrogen (T-P) was from 2 1o 13 mg/f. Total
Phosphorus (1-P) concentrations show a greater ditterence bctw'ccn rainy (0.4 ~

2.1 mg/l) and dry (0.3 ~ 1.4 mg/f) conditions. During the rainy day, T-P

concenlrations arce geaerally high in the rivers.

There is a signilicant range in Suspended Solids (8S) among the rivers. The rivers
showing the higher SS concentrations with 1,000 mg/f on rainy day were a part of

the Dien Vong river and its tributarics in Hong Gai quarter.

{2) Water Quality in the Bays

The concentration of BOD of 1.2 mg/f on average did not exceed the Coaslal
Watcer Quality Standard in Vietnam (20mg/¢, TCVN). However, most measvred
transparency (2.1m on average), DO saturalion (55% on average), inorganic

nitrogen (0.14 mg/f on average), and chlorophyll-a (2.6‘ mg/l on average)
correspond to the Butrophic Water Classification (OCD1).
The Ficld Survey results show relatively high SS concentrations (22-37 mg/t),

partially excceding TCVN (25 mg/€) especially ncar estuary of the Mip river and
in the Cam Pha arca. These indicate that this water bddy was influcnced by Jand-

hascd scdiment runoll and/or stirred bottom sediment.

The off was measurced in the whole study arca, and levels ncarshore arca were
rclatively high compared with TCVN (2 mg/€).
Water Quatity of the Dry Scason

The water quality of the dry scason is rather good compared with that of the rainy

season. Measured BOD was about 0.5 mg/f, COD was 2.6 mg/#, SS was 3.5 mg/f
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on average, respectively. Transparcney of the dry season was ranging from 2 1o
4 m with almost unitorm distribution in the bays. In terms of salinity, in the dry
scason it was aboul 30 %o, higher than in the rainy scason. Transparency was

ranging from 2 to 4 m.

Bottom Sediment Qualily in the Bays

The T-N concentrations in the bottom sediments adjacent to Ha Long cily and
Cam Pha town (about 2-3 mg/g) are higher compared to scdiments in offshore
areas (less than 1 mg/g). This indicates that the bottom sediments in inshore area
in the bays were influcnced by a land-based sediment runoff. On the other hand,
T-P levels in sediments were uniform across all samipling sites, with almost 0.3

mg/g.

Influence by Olishore Water Body

Relatively lower values of salinity with less than 15 %o were mceasurcd olfshore
arca in July 1998, Lower salinily indicated that this water body was influcnced by

iresh water. This oltshorc water bady showed also relatively high concentrations
of COD (7.7 mg/(), S8 (6.5 mg/f), and nutricnts (] -N: 1.46 m;,ff T-P: 0.81 mp/f)
mmmn.d with those in the center of Ha Long bay (COD 6.4 mg/t, SS: 2 mp/f,
T-\I 0 78 mg,/f T P: 0.56 mg/¢). The ong,m of this water body is cxplmmd by the

swlcllllc nna,g,c 'mﬂ])SlS of water temperature in Junc 6, 1997 and in July 11, 1998,

The watcr body having a relatively higher water temperature was seen in the
soulhcrn oulsklm of the s!udy arca, and it flew from ﬁoulhwcst to northeast.

Nomnl!y the tidal current of Ihc Gulf of Tonkin tlows from south to norlh during

the rainy SCASON. Nor!hw':rd prcv*nlmt, currents in the western Gulf of Tonkin

during the rainy scason supporl a hypothesis on inlluence of the Thai Binh river

and the Bach Dang river.
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Pollution Load
Sciting Sub-catchments

The catchment of the bays was divided into 14 sub-catchments for ¢stimation of
pollution loads, except for Cat Ba istand and other islands. The sub-catchments
having main rivers (No.1, 4 to 6, and 14) arc located in the northern part of the
catchment from the cast to the wesl. The others (No.2, 3, 8 to 13) are located in

along the coast linc of the bays, these gradient varies from 12 to 20%.

The land use pattern of cach sub-catchment was analyzed by satcliite image
analysis. The amount of Ireshwater flowing inlo the bays {rom cach sub-
catchment was estimated based on the hydrological data and analyzed land use
paticrn. The estimated total freshwater inflow is about 930 million m/ycar, 82%
of which is discharged fram the main rivers (Mip, Troi, Man, Dicn Vong, Mong

Duong rivers).

Specitic and Non-specilic Pollution Sources
(1) Databasc

An inventory of pollution sources was taken to develop a databasc. The various
data cspecially on the land-based sp&.ulxc pollution sources m the study arca wcre
collected by conducting qucsnonn'nn, survey by the JICA sludy tcam in 1993.
The established database was provided to DOSTE hy the JICA study team. It is
recommended that database should be updalud in appropnalc timing to pmwdc
uscrs latest data and mlmlmahon, to accumulate dala, and to analyze time serics
changces of the data. Plol.lul.ion source iaventory data should be lupd’llCd as sdon as
po%lblc when new factory or any change of cx:sun}: lauory concerned as a

poliution source is rbblslt,l'l.d of informed.

(2) Pollution Sources

For pollution load cstimation, spccii’ic pollution sources in the sludy arca arc

largely classified inte three groups, namely, domestic waslewater including

i
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tourism, industrial wastewater including coal mining activities, and livestock

wastewater based on the types and/or activitics.

While normally non-specilic pollution sources are classilicd into two groups, land
ranoff and precipitation. Land runoft in the study area consists ol pollution loads
[rom forest, agricultural arca, bare areas including denuded arca by coal mining,

and urban arcas.

Runoll Pollution [oad to the Bays

The pollution loads flowing into the bays are calculated based on the gencrated
po.llulion loads and runofl ratios. Domestic and livestock pollution loads are
estimated by cach population and pollution load units. Pollution loads from
industrics arc cstimated by volume of wastewater data obtained by the
qucstidnnairc survey for inventory and the Ficld Survey, and a typical water

quality of cach type of factory in Vietnam and Japan.

Runoll ratio depends on land usc, lype of pollution sources, distance between
locvtion of sources and the bays, and intensity of rainfall. In order 1o obtain the
runoll ratios in the rivers, calibration is to be considered bebween water quality
taken by the Ficld Survey and estimated runoff pollution loads. The pollution
loads gencrated in the sub-catchments locating along the coastline, flow into the

bays dircctly or via streams with relatively high runoll ratio.

A runofl pollution load is estimated by means ol paramelers such as runoft ratio
and pollution load units which are sct based on the result of the Ficld Survey. The
ﬁolluiion loads of BOD, COD, SS, T-N and T-P flowing into the bays arc

cs{imatcd as shown below.

Pollution Loads Inflow

Notes: Domestic poltution load includes that of tourism.

o ‘ - {Urit: ton/day
Hems Domestic ladustrics Livestock | Non-specitic Total )l
pob | 30 o3 1 b33 12
cob_ | 49 | el 28 o o123 209
58 85 |..221_ 163 | 1940 | L1
T-N 23 | os b 25 19T 55
T-P 0.3 acpligible 1.5 4.2 6.1
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Mass Batance of Pallutants in the Bays

Material circulation and balance in the bays should be taken into consideration for
the analysis of organic pollution mechanism in the bays. Tor the anaiysié of mass
balance of pollutants in the bays, four representative caleulation areas were sel,
namely, Bai Chay bay, Bai Chay and llong Gai, Cam Pha and Cua Oug, and a
Long bay and Bi Tu Long bay. The box mixing method was uscd for calculation.
This method is that once pollution loads pourcd in each area, the water and
pollutants arc mixed onc tidal period (assumed 24 hours), and pollutants is
conveyed to the oulsides with same water volume as inflow. In order to simplify
the calculation, cxchange of water between outside of cach arca was not

considered. BOD was used as an indicator of pollulants.

Primary production, decomposition, setilement, and clution are kcy components
for clarification of organic pollution mechanism in the bays. These parameters are
used o carry oul the matcrial balance calculation as well as to cslablish water
qualuy simulation model in the bays. In order to oblain the vatues of these
pollullon mechanism paramcters of the bays, the HCA study team implemented

tests in situ and laberatory.

The results of calculation for the present condition (1996) are shown below.
Standing stock in the table means BOD left in each line. The results of this mass
balance analysis indicate that the organic pollutant represented by BOD is mainly

brought by the pritary production.

Mass Balance of Pollulants

{(Unit: BOD tonfday}

Heras ) .Coulripqlion on . Conhil;mtion on ‘
increase in poliutants decrease in pollutants | Standing
Pollution . ' :
Arcas Load - ana{y Eluion |, S.C!f_ *'.' ()hlﬂow Stock
Toflow Production : puritication

| Bai Chay bay 129 | 453 1 06 | 424 1 633 01
Bai Chay and Hon;, G:u 76 1 62 1 R 0 6 77777 650 | 5. 1 0 2“ ]
Cam Pha and Cua Ong 20 ___l__2_342 233 | oesst | RN
Halongbay = 103 2,004.2 13.5 12,0097 107 ] 16

Notes : 1) * Sell-purification incledes decomposition and seltlement.

2) Polution load inflow in 13ai Chay and Hong Gai area includes that from the Cua Luc
strail.

Xy
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Walter Pellution Mcchanism of {he Bays
General Conditions of Water Quality in the Study Area

The results of the Field Survey indicate that the bays’ water, on the whale, had
mesotrophic or slightly eutrophic conditions and little deterioration. However, the
water and sediment quality inshore along Ha Long city and Cam Pha-Cua Ong
arcas was comparatively influcnced by land-bascd clfluent discharges. It is
obvious that run-ofT pollution loads from the catchment was limited to the inshore
arcas, mainly close to untreated cftlucnt discharge points. The only polution
variable that appears to influence oflshore areas was oil, duc to the presence of
shipping activities throughout the bays.

S$S and iron (Fc) were the only problematic variables in some rivers. The rivers
experience high $S loads of more than 1,000 mg/€, which is likely a result of
crosion from past and present denuded areas by urbanization, coal mining, and
agriceltural activitics. The relatively higher Fe levels, for exanple more than
20 mg/f, in some tributarics are likely caused by mine waste in concert with low

ph of 2~4.

The conccri!ralions ol heavy metals in water and sediment of the bays were lower
than the coastal water quality standards in Vicinam of international standards. The
almost unilorm distribution of zinc (Zn) and cadmium (Cd) concentrations
throughout lhc.:‘bay scdiment suggcsis that the their concentrations are considered

to be natural.

Water Quality Distribution in the Bays
(1) Rainy Scason .'

As observed in the Ficld Survey in July 1998, land-bascd {resh whlu_:r togcther

with pollutants is stagnated inshore from the Cua Luc strait 1o Ha Long bay.

Besides, the water in the bays is stratificd wedge-wisc by land-based fresh water
and is intruded olfshore water which shows relatively higher values of COD, 8§,

and nutricats than those in the center of the Ha Long bay.



Obscrved water quality distribution in the rainy scason is consistent with this
water mass structure. Namely, relatively higher values of pollutants are observed
inshore and offshore (COD: 8~11 mg/?), while lower values in the center of Ha
Long bay (COD: 5~6 mg/f). Some parameters such as SS are the highest (about 7

me/ff, except for the arcas influenced by stirred up bottom sediment) at the front of

the salt wedge, so-called nult peint, where ran-olt polutants tend to be settled.

{2) Dry Scason

Observed water quality distribution in the dry season was a little different from
that in the rainy scason. Salinity in the dry scason was higher than in the rainy
scason duc to little precipitation. Stratitied water in the rain.y scason disappearcd
in the dry scason, so that offshore water intruded info the inner part of bays.
Accordingly, litle differences of the waler quality such as transparcncy was

ohscrved throughout the bays in the dry scason.

Water Quality in the Rainy and Dry Scasons

The observed bays’ water quality parameters of BOD, COD, and SS were around
twicc as high in the rainy scason than the dry scason. One possibility is that land
based pollution loads into the bays in the rainy scason arc higher than in the dry

scason. This is mainly due to a high percentage of the pollutants washed out to the

bays by the higher rainfall

Anather possibilily is an effect of primary production. Chlorophyll-a vatues are
around twice as high in the rainy scason than in the dry scason. This mcans that
photosynthetic rate, namely gencrated organic matters by a primary production, in
the rainy scason is higher than in the dry scason. This rc]a.livcly”activc primary
production in the rainy scason is c'auslcd by the higher land based nutricnls washed
oul by the precipitation, light intensity, and water temperature compared with the

dry scason.

3-10
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3.6

3.6.1

3.6.2

Simulation Modcl Development
Structure of the Model

‘The objective of developing a aumerical simulation model is to ¢stimate changes
in key water quality parameters for the different environmental seenarios derived
from the sociocconomic Trame. The model was {irst developed tor the curremt
canditions based on the data obtained by the Ficld Survey and the existing data for
its validation. The model simulated three processes: hydrodynamics, diftusion,

and nutricnt cycling in the study arca.

The hydrodynamic model was run to provide hydrodynamic conditions to be uscd
in the water quality modeling. The period of the run was chosen to correspond to
the Ficld Survey period. Four major tidal constituents were used as tidal forees
rather than the single dominating constituent because of the large range of ihe

amplitudes for tidal cursent velocities depending on the time.

Pollutant variables of the diffusion mode? were SS, and it was simply treated as a
single variable. The diffusion model was run based on the results of the
hydrodynamic model. The nutrient cycling model was also run based on the
results of the hydrodynamic model. Pollutant variables addressed by the model
were COD, inorganic  nitrogen  {I-N), organic nitrogen (O-N), inorganic

phospharus (I-P), organic phosphorus (O-P), and DO.

Validation of the Simulation Modg!

To validate results of the models, the simulated resulis were compared to the

measured data obtained by the Field Survey.

The tidal current cllipses extracted from the simulated results were compared to
the measured data jor the validation of the tidal components of the simulated
currents. The smulalcd results ralhu’ met with the mmsurcd data. The averaged
velocities of thc snmu}atcd results were also LO]npder to the av uag,cd velocities

ol the measured data. The simulated results mug,hly met with the data.

The simulated results of the diffusion model :md the nulrient u)dm;_, modd were

comparcd 1o the measured data. The Field Survey data of S8, COD, T-N, and T-P



decreased from the load points 1o offshore and then increased toward the south

and southeast. The sinnulated results showed such trend.

On these grounds, it is concluded that the developed numerical simulation mode]

can be used for the projection of future water quality in the bays.

3-12
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4.1.1

CHAPTER 4 VFUTURE SOCIOECONOMIC FRAMIE

Review of National, Provincialy and City Development Master Plans
National Development Master Plan

The two key policy docunients presented ab the Eighth Party Congress in June-
July 1996 were “Political Report of the Central Commitice” and “Orientation and
Tasks of the 1996-2000 Five-ycar Plan for Socio-cconomic Development”, The
key cconomic theme of the developments is to promote industrialization and
modernization, and the overall goal is ta develop Victnam into an industrialized
cconomy by 2020. The Political Report indicates that Victnam would continue to
develop a mixed cconomy, and that the State cconomic scctor together with the
cooperative sector should constitute the foundation of the cconomy, while the
private scelor would account for a considerable proportion. The following three

basic cconomic objectives were identilicd [or the period through 2000:
- High, sustainable, and cfficicnl cconoinic growth,
- Macro-cconomic stabitization,

- Long term development of human resources, intrastructure, technology, and

institutions.

Development Master Plan of Quang Ninh Province

The basic .planning goal of the Development Master Plan of Quang Ninh Proavince
1995-2010 is to develop the province into an industrial and tourism province and
to become one of the growth poles in the Northern Growth Triangle. The
lind_uS!ria] prioritics will chaﬁgc drastically bclwccn in 1996-2000 and in 2001-
2010. A shift of industrial siructurc I'rom: the lrﬁdilionztl industrial scctors to new

urban industrial scctors is cxpected to achicve the goal. The Urban Development

Master Plan of Quang Ninh province for 1995-2010 (August, 1995) identitics

major development projects in urban and suburban arcas in the proviace. The
development direction of the study arca which includes two major provincial

urban cenfers is determined by the Urban Development Master Plan,
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Future Development Plan

The Development Master Plan of Ha Long City for 1994-2010 (HL.MP} provides
the oricntation of long term socioecanomic and spatial development ol Bai Chay,
Hong Gai and Cam Pha-Cua Ong in the period of 1994-2010 and further. The
major planning geal is to realize a well balanced region harmonizing with various

scctors such as urban develapment in Bat Chay - Hong Gai arca, the coal mining

activity, tovrism development, and industrial development. The development of

Halong is divided into the following three phases:

(1}  First Phasc from 1993 1o 2000

- toupgrade Hong Gai town to Ha Long city

- o expand the city boundary to Viet Hung and Dai Yen communces (Hoanh Bo

district)
- lo improve and construct the urban infrastructure
- to promole the construction of tourism inlrastructure

- to promote the expansion of the Gicng Day industrial arca (construction

material factorics and the shipyard)

- to expand the deep-sea port of Cai Lan gradually

(2} Sccond Phase from 2000 to 2010

- to cxpand the city boundary to the north and west of Cua Luc, Troi small town
and part of the following communes, Lc Loi iThong Nhat, Vu Oai, Son Duong

{Hoanh Bo dislncl) and Minh Tharh (Yen Hung dlsmct)

- to bmld Cua Luc cxport pmccssmg arca (a1 present, Cai Lan Lonccnlraud

industrial devdopmcnl arca) and the high tech mduslr]ai area

- to construct the urban infrastructure, in particular, relating to lransportation,

water supply, sanitation and cavironment protcetion

- to continuc constructing the tourism in{rastructure

e
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(3) Third Phase atier 2010

- 1o expand the city boundary farther 1o the cast, Cam Pha (exeludiog Cong Hoa

and Cam Hai communes) and Bai Tu Long bay
- lo concentrate the coal mining industry in Cam Pha arca

The major development projecis have been identificd and some of them have
alrcady been implemented based on the general direction defined by the master
plan. Generally speaking, however, the implementation schiedule s delayed and,
furthesmore, the project sizes have become smaller in some cases because ol the

recent international and, conscquently, domestic econamic turmoil.

Setting Fulore Sociocconomic Framewark

The sociocconomic development frame defines the fundamental conditions of the
environmental management plan. At the beginning stage of the study, the
development frame planned by QNPC was granted fo be a given condition for the
EMP preparation. However, it is revealed that the existing development frame
needs to be parly adjusted, responding to the current change of investment
circumstances, and results of the EIAs of the concrete projects. In particular, the
framc concerning the major development projects were adjusted, ie., their

development scales and schedules {scc Table 4.3.1).

Population, Employment and Land Use

The Tuture total population of 1a Long city and Cam Pha town and the change of
adminislrative I.:mu'ndary .in the study arca arc d.irccily adopted from HLMP. ‘The
population of sub-_di'slriéls' is forecast based on each sub-district’s rcécnt growth
rate. In addili'on, the l'ollmving i.tcms are ;fl‘SO _adbplcd from HLMP. |

- cmpldymenl chahgc by development bhasc

- cconomic petential, fulure production and Jabor foree demand by major

industry, and

- future demand for urban development land in Ha Long city
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4.4.1

Tourism

The tourism development (rame of Quang Ninh provinee is adopted as a basic
frame for the EMP preparation, such as the number of international visitors to Ha
Long. The average share of domestic visitors in the sl.udy arca recently accounts
for 67.2 % of the visitors to the province. This Tigure is usced for the cstimation of

domeslic visitors to 11a Long.

stimation of Sives of the Major Industrial Development Projects in the Study

Arca

The industrialization and relevant infrastructure development are regarded as one
of the possible cnvironmental threats in the study arca, The size ol the major
industrial developmient projeets is one of the crﬁcial factors determining their
dcgrcc of eavironmental impacts. For the further steps of EMP prepacation, the
sizes of the major projects are estimated by using the data on location unit per sile
arca of factory building by industry. As data on location unit is currently not
available in Victnam, the Japancse data are substilutionally a'doplcd for the

cstimation.

Environmental Impacts by Fature Socioeconomic Development

Present Progress of Countermeasures

The following environmental measurcs were set for the future watcr quality
projection, namely "without an Environmental Management Plan” (Scenario 1, sce
Chapter 5.5). The measurcs were selected  from the current prbgrcss of
environmental controls including planned mcasures which will have been done by
2010. |
- Sewage construction and management project in the Bai Chay arca,
- First stage of Ha Long City Water Supply and Sanitation Project {HWSSP),

»  Construction of Gien Day and Deo Sen wastewater treatment plants,

+  Drainage improvement tn Hong Gai area,
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*  Upgrade of solid wastcs collection up to 65% in Ha Long city and S0%

in Cam Pha town,
- Present practices of sanilation improvement,
- Wastewater (reatment 10 attain cflluent  standards  for new  industrial
development projects including mining,
- Present reforestation activitics, and

- Present pollution control {or coal mining activitics by VINACOAL.

Future Environment in the Ha Long Bay Arca

The projected Tuture water guality "withowt an Eavironmental Management Plan”

by the developed simulation model is shown in Figure 4.4.1.

In case of COD,,,, it was cstimated to increase from 4 mg/€ to S or 6 mg/f at the
upper layer in Bai Chay bay. The increase in CODy,, will be most pronounced in
the coastal arca form Tuan Chau 1o Hong Gai areas, and it will extend out to the

World Heritage core arca.

Solid wastes generation in the Ha Long bay area in 2010 is expected to be four
times as much as that of the present. The generated solid wastes can not be
collected and disposed well by the prcScnt progress of countermeasures in the
futare. This situation will result in delerioration of water quality as well as

sanitation condition, and destruction of landscape.

The increascd barc areas by the development activities will lead to inerease in S5
runoff and soil erosion. Land reclamation will decrease in tidal Nats and/or

mangrove swamps. [t is likely that the losses of tidal flats and mangrove swamps

will decrease water puritication capacity and habitats for fish and shelltish in the

bays.

Therctore, the present progress of cﬁvironmchlal cantrols are not cnough o
prevent water quality deterioration, destruction environmental resource in the Ha
Long bay area. Withoul proper countcrmeasures, it is possible that llﬂc future
socioeconomic development would have negative impacts upon the development

itself (sce Figure 4.4.2).
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PART I ENVIRONMENTAL MANAGEMENT PLAN FOR 1A LONG BAY

CHAPTER S FRAMEWORK OF THE ENVIRONMENTAL MANAGEMENT

PLAN (EMD)

Ncecessity of Envireanmental Management Plan

Ha Long bay arca has the tollowing cnvironmental problems caused by untreated
domestic and industrial wastewater, and solid wastes. Without the proper
countcrmeasures, cnvironmental destruction caused by the future cconomic

growth is expected to gel scrious.

Possible of water quality deterioration by land bascd and oftshore poliution
- Environmental degradation by tourism sctivitics
- Pollution loads from shipping activitics

- Deforestation together with increase in SS and soil crosion by land usc

changes
- Dcerease of tidi\l ats and mangrove swamps by disordered land reclamation
- Decrease of coral reel by robbing and/or water quality deterioration
- Depreciation of landscape by cargo ships or tankers

Problems on environmental management arc as tollows:

Unclear demarcation of responsibilitics

- Poor environmental monitoring

- Lack of trained staff tor cnvironmental managcment
‘ B

Poor public awarcness

To solve the current cnvironmental problems and prevent the possible Tuture

problems, and also achieve cavironmentally sound socioeconomic development, a

* comprehensive environmental management plan consisting of hard and software

types of measurcs are actually nceded. The wisc use and profection of
environmental resourees are ¢ssential to develop the regional socio-cconomy such

as tourism industry.
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It should be noted that in case of cnviconmental accidents, enterprises of the
projeets and owners ol ships are responsible for the emergency remedial measures

to deal with such accidents.

Vision and Goals
Vision

The fundamental vision of the Environmental Management Plan tor Ha Long bay

(BMP) is to be set as follows:

“Invironmentally Sound and Sustainable Development

of the Ha Long Bay Arca”.

Goals

"The goals to attain this vision are to be set as tollows:

- Goall : Absolute Protection of the World Heritage

- Goalil : Achicvement of Environmental Protection for  Sustainable
Economic Growlh

- Goal Ilf : Establishment of Enforcement Capability of Environmental

Management

Target Arca and Year

Considering the invaluableness of the World Heritage arca'in Ha Long bay, the
target arca for the EMP is principally defined as i} the bays where the arca
designated for the World Heritage and its buffer arca, and n) the hinterland arcas

which may aflcct the environment of the bay. Thus the arca of the L\'iP can bc

delincated as the walushud of the Mlp, Troi, Man chn and Mong Duong rivers

in the north, the river mouth arca of the Mong Duong river in the cast, the Binh

Huong cstuary in the wiest, and the World Heritage arca in the south as shown in
Figure 5.3.1. The total arca of the EMP is about 2,500 kn?® including 1,300 km? of
sca arca. As for the environmental impacls_i‘rom the outside ol the EMP arca, they

arc considered as boundary conditions.

'Y
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Since the BEMP is prepared basically subject to the sociocconomic development
framework of HLMP prepared by QNPC, the target year ol the EMP is sct as 2010
same as that of HILMP.

Targel Management Items

The target management items for Goals T and 1 can be categorized into two
groups, namely, water quality and cavironmental resources, while management
items for Goallll consist of technical and institulional capacitics. Target Mems

will be selected tor lormulating the EMP as follows.

Water Quality

Although there are many kinds of environmental factors in the EMP arca, water
guality is considered a key integrated factor from an environmental managemnet
vicwpoint in the EMP arca conéidcring the mechanism of environmental
degradation of Ha Long bay. Therefore, the EMP was developed puiting high

priority on water qualily management.

Environmental Resourccs

Normally, forcsts and [ishes are defined as rencwable natural resources. In
addition, tidal Mats, mangrove swamps, and coral reefs are playing important roles
in maintaining good cavironment including ccosystem. Thus, they were sclected

as target items ol environment resources.

Keeping the beautilul landscape of the World Heritage arca is the essential
clement of the EMP. Lahdsc;ipc in the EMP arca is composed of shape and
coanditions of islands, water conditions surrounding islands, the clements of

fandscape in the World Herilage area were sclected as térgct for the EMP.

“h
[
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Techrical and Institutional Capacities

To implement the EMP certainly and steadily, it is cssential to strengthen the
technical and institutional capacitics of responsible and cxecuting agencics. Thus,

the target items were selected for cach component of capacity building,

Approach and Strafegy

In order to atlain the vision and goals of the EMP for Ha Long bay, it is necessary
to set an administrative approach and strategy which guides actual environmental
components and projects of the EMP. Therelore, the following approach and

straicgy is taken {or the EMP.

Absolute Protection of the World Heritage (Goal 1)

4}] Kceping Clean and Clcar Waler Quallity ol the World Heritage Arca

Keeping clean dnd Qéar waler
quiality of the World Heritage area -

prediction of future potlution load

water qualily simulation

- complying water quality conscrvation eriteria
reduction of potlution lead both on-site and
hintertand _

prohibition and regulation of development activitics
minimization of environmental impacis

levy snd environmentzl funding

{2) Conscrving Natural Ecosystem and Scascape of the World Heritage Area

- Conseiving natural ecosysten and -
seascape of the World Heritage area | -

full control and prohibition of economic activilies
managentent of tourism activilies

conservation of water quality

- capacity building of managenient authoritics
implementation of monitoring

inspection and penalty system



(3) Managing Solid Wasles Disposal

A SR A e

»m@

“Managing solid wastés disposal

e

improvement of sanilary system especially
current colfection system

carrying oul sanitary dumping

prometion of public information and awarcness
- continuation of clean vp activitics on the sca
cstablishment of proper levy system

5.5.2  Achicvement of Environmental Protection for Sustainable Economic Growth

{Goal 1)

{n Controlling Area Wide Pollution Load

Controlling arca wide pollution Joad - )

control of future pollution load

- waler quality stmulation

complying water qualily conscrvation criteria
pollution load reduction measures

covmand and control measures

) Conscrving Natural Coast and Tidal Arca

2

" Conserving natural coast and tidal arca”

e 3 - cOnservation of self-purification capacity
ocmene - reguitation of uncontrolled reclamation
- control of overburden dumping

3 - selting natural coast conservation arca

v

- reduction of potlution load
- improvement of sanitary sysiem




(3) Protecting Porest and Water Resources

et e e

"
:

l’mlecling (owst and \walel TESOUIVES

setting forest coverage ratio and forest rescrves
batance of forest cutting and reforestation
control of scdiment and 88 runof(

management of desigoated forest reserves

5.5.3  Establishment of Enforcement Capability of  Environmental Management

{Goal NI}

(1) Capacity Building of the Responsible Agency

apac:ty lmt!dmg of
: lhe resmmhle agency

- selting clear conservation criteria

filling up monitoring system including laboratory

preparing registration and data base of peliution @
sources 24
- Leaining staft

publishing environmental information

promoting public awarcness

(2) Institutional Sct up for Entorcement of the EMP

- Institutional set wp f l'ol' g "-
. cnl’orccmtnlofEMP _

e - authorizing ficld inspection

ey - introducing entrance charge, fi fine, pcna]l) system
for environmental fund

- strengthening command and control activities

- licensing of project from envitonmental viewpoint

- induciag environmental related industry such as
treatment facilities -

- supparting and pricritizing environmental
countermeasures

- promotmg stakcholder negohalmns
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Envirenmental Zoning

The EMP arca can be broadly divided into {our environmental zones, namcly,
1) Special Conservation Zonc (8CZ), 2) Conservation Zone (C7), 3) Active
Management Zone (AMZ), and 4) Development Zone (DZ) as summarized below.

The location of each zong is shown in Figure 5.6.1.

Principal Distribution of Environmental Zoncs

- Zone 10(‘::“'1;;"3 .% B I‘riniipal distribution
1) Special Conservation Zoane 1,080 43 | - World Teritage core and buffer arcas
T e} |- vational park and forest reserves
2) Conseyvation Zone 720 29 1 - sub-catchment arca
| - around the World Heritage buffer arca
3) Active Management Zone 250 10 | - tidal 11at along the coastal line
IS | o BaiCbaybay
4} Development Zone 450 18 | - around the planned development arca
- existing urbao and mining arca
Total EMP arca 2,500 100 -

Conscrvation Crileria by Environmental Zones

Examination of Environmental Conscrvation Level

(1) Sectting Scenarios for Envirdmncntal Management

The following three scenarios of environmental management in the {uture (2010)
are scl focusing on the water quality in the bays.

- Sccenario [: ‘Prcscm progress of environmental control {without the EMP).

- Scenario Il Environmental control to keep pollution loads at the present level.
This scenario also includes polution control for specific arcas

such as the Bai Chay beach, Hong Gai and Cam Pha areas.
- Scenario 11I: Environmental control to reduce the present tevel of poltution
loads (organic and inorganic pollutants, nutricnts) in order to

alleviate progress of culrophication in the bays.



(2) Setting Enviconmental Conservation Level

The future water quality projected by the simulation model revealed clfectiveness
of cach scenario to conserving the ambicnt water quality in the bays. In the casc of
Scenario 1, the water quality, for example COD in Bai Chay bay was estimated to
increase from 4 mg/f to 5 or 6 mg/f in the upper layer. The increasce in COD could
be most pronounced in the coastal area from Fuan Chau to Hong Gai arcas, and il
will extend out to the World Heritage core area. Thus, the projects in Scenario 1

arc not cnough to prevent water quality deterioration in the Word Heritage core

arca.
In Scenario 11, almost the same water qualily level as the present was projecied.

In case of Scenario 111 with nearly the double cost of Scenario 11, little changes of
waler quality were identificd compared with Scenario 11 These almost (ull-scale
countermeasures can nof improve the water quality in the bays drastically,
especially in the World Heritage core arca. This is because nutricnts arise from

non-specific poliution sources which can hardly be comtrolled.

It tollows from this that the Scepario 11 level is a rclatively eflicient onc¢ Lo
conserve water quality in the bays. Thercfore, the Scenario 1l level showld be

applicd to cstablish management level of the EMP.

Conscrvation Critcria

The conservation criteria by eavironmental zones are proposed for watcr quality,
environmental resources including Tandscape. |

(1) Water Qualily Cunscrv:ilion Critcria

Considering the signil‘ic‘anéc ol cach cnviron’mc'ﬁ:al 'zoné,. and the {:.'urrc-nl walcr

quality and beneficial uses of water in cach zone, the water quality conscrvation

criteria are sct as shown below:

K %




i

Water Quality Conservation Criteria (Sca Area 1)

!mnmﬂ Applicd area ll"!l\'ipsl't.nt.) ROD | CODwn TN 1-r S8
T o | e | oty ] g | |
8¢ / Westarn l’.ut 30 1.5 7.0 1.3 0.6 5
B § Y Y R s 0 | as | [es |4
[ : . A0 1o bods ok Loos ) os
AMZ Bai Chay eoastal o5 | 13 75 1.6 07 15
Hong Gai coastat 15 1 13 | s 16 a7 K
Bai Chay bay LS 13 75 1.6 0.7 5
Cam Pha and Cua Oné7 L5 1.1 5.0 16 ] 07 7
| piohdwengestoary | 0S| 13 ] 75} 16 07 115
Water Quality Conservation Criteria (8ca Avea 2)
Envicon. RO . Floating sotid Feea) coliform
one ) ] Ok Wt | (MPNAOO WD)
sz A 30-83 od _nd nd
C7 s 70-83 nd od nd
AMZ 5 _10-83 d P nd 1,000 .
Note: 1) nd shows not detectable.

2) Fecal coliform is applicd o sca bathing acca.

The Inland Water Quality Standards of Vicinam (TCVN 5942, 1995) is to be

applicd to the surtace water of all environmental zones.

Environmental Resources

(2)
1) Natural Envisonment

No land reclamation is permitied in tidal flats in SCZ. Tor tidal flats with more
lh'm 16% coverage with mangrove, only existing planncd land reclamation is
permilted. For other tidal flats, 75% is to be conscrved leavings some room for
controlled development. As Tor mangrove swamps, at least the present acreage in

cach arca should be protected to keep their functions. For some mangrove swamps

~with relatively low coverage ratio, conscrvation criteria were set at the present

average coverage ratio of 16% to improve their function.

The conservation criteria for coral reef are st on the basis of the present

distribution, specics composition, and living coat cover.

Since fish and shellfish can be regarded as indexes of marine environment as well
as cconomic value, their management need 10 be based on specics composilion:
and the amount of catches. Thus, it is recommended that management criteria

shoutd be carricd out by controlling illcgall lishing at the fishery grounds.

AN
i
=l




Conscrvation Criteria for Natural Exviconment

Faviron. | Forest {green) Tida) fats Mangrove Coral recls
| ___rene  \ coverage | swamps |
SC7 464 knd? 1,120 ha 200 ha | Present
(%) conditions

CZ 208 knt’ -

. (85%) TR S )
AMY. | 17300ka | 3,800%a

D7 228 km? - -

(52%) | )

Note:

reefs,

2) Landscape

Fish and shellfish

No illegal fishingat
tishing provads

ditto
. "d'_i'l'm' B

Present conditions of coral recls are disuibution, specics camposition, and living eoral

The present condition of landscape of the World Heritage arca (SCZ) should be

absolutely protected. This requires that the etements producing high valuc of

landscape, such as shape and the surface conditions of islands as well as color and

clearness of scawater should be conserved as they are. As for natural scenery,

artiticial obstacles should be controlled strongly in SCZ. Theretore, the lollowing

conservation criteria arc proposcd on the sea arca in SCZ.

Conscrvation Criteria for Landscape

tidal flats and
AN Zrove svamps

Iaviron. ST:Ep«: and surface | Color and clearncss View of natural _I
S Natural scenery
Zone of istands of scawater 1500 1CES
SCZ No islands To be controlied | - No islands having No cargo ships
changed as water quality bald spots anchored io the
artificially - To be controlled as | World Heritage core

area and deviated
from the courses

i
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