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Figure 19.3.7(1) Estimated Concentrations of BOD of the Upper Layer Converted from the
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P Y
ks
Yy —y——— YT Ty

L
v v

P

(W Sy TSI T S T I U VPRI SO YO I SV T U N U R U A P A A
F 21435678 DG 02e3 60860733 A0 Tnazsi 152627 1029 30X1 JI NI 055607 38 00 20 1L 42 abac SH 46 40 0B <5 50 32 52 33 B 35 40 97 50 50 50 62

iguce 19.3.7(2) Estimated Concentrations of 20D of the Lower Layer Converted from the

Predicted COD by the Optimum Plan

19 - 24

il



v e A ta A e WD

PR W I N T A U T T VO T U N A N P N N N g e e Y Ty aryrd
I A S T N R0 e 610 NP2 347536 T IR0 J031 P HIFIEITI6 I 40 al 43 A4 05 4047429 1031333 1A ST IS ST IR IS ERel

[mg1)
20

18
1.6
1.4
1.2
1.0

0.6
0.4
0.2

Figure 19.3.8(1) Predicted Concentrations of T-N of the Upper Layer by the Optimum Plan
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Figure 19.3.12(1)  Prodicted Concentrations of 1-N of the Upper Layer by the Optimum Plan

-
brit-
T Y

L4 w41y 1B 11131 s 23 31 £ 8 P8 £ 43 43 8 2 1 1 33 A LA 1 0 10 g 2P F LPn i 1 1 b 8 8 & 3 4
PEI OSSP B Y OLATOHE TR0 I8N N 3!33]‘;5)5]7M:‘?lﬂ‘!‘:‘]%“!-'EI'.'Jllgjﬂjll}ﬂy]}ﬂ_ﬂjﬁ)m{.]

Ty,
B

Figore 19.3.12(2)  Predicted Concentrations of I-N of the Lower Layer by the Optimum Plan

19-29




yolalor
iy

R

a

o

.
4t

43
4%

&

by

wl

n I

3

»

3¢

3y

»

3

¥

¥

*

nr

wl

ny [mgl)
t 1.0
i

09
uf 3
Wl

7t 08
1

i 0.7
11

ok (12,3
(34

)

=05
!-V ?

' *|o4
¢ 4 !

t 03
.

if

o 02
"N

T R T T A B RN N IR RN B R R D 90677 38 0 45 41 42 43 1443 48 47 48 43 % 51 2 $9 54 53 6 37 58 57 83 61
0.0

Figure 19.3.13(Y)  Predicted Concentrations of O-P of the Upper Layer by the Optimum Plan
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Figure 19.3.13(2)  Predicted Concentrations of O-P of the Lower Layer by the Oplimum Plan
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Figure 12.3.14(8)  Predicted Concentrations of 1-P of the Upper Layer by the Optimum Plan

o

e
Jjﬁii- y
7

"

¥
‘\
- J8

)
¢

0y

™"

WMMWMJ
!
T2 34 S &R0 ISR I NN D NI M DM IR H I M A0 I M K 1T R SE DAL 00}

Figure 193.14(2)  Prudicted Concentratinags of I-P of the Lower Layer by the Optimum Plan e

19-31



el

25
20
| I3
1.0
05
00
05
~1.0
-5
— 20

l.—l—L.L.l-l_z_‘J,,l_l_l_LLj_.LJ_L_‘_I,J,rl_l_l_-l-.l_l__l_LJ_l...l.._‘L,_l__lvl_LJ‘L.I_I_LJ_LJJ;L._I_J.J..I__I._I_I N T Ny WY |
YRR R R B EEEEEF D LRI LR I OO E LGSR EHERHEITEH

Figure 19.0.15{F) Piffercace betweea the Peedicted Concentrations of 8§ of the Upper Layer
by the Optimum Flan and Scenario 1l

st

25
20
15
10

0.5
0.0

-05

-1

-15

A

Figure 19.3.15() Difference between the Predicted Concentrations of 8S of the Lower Layer
by the Optimum Plan and Scenario H

19- 32




T T S N | | B WO T S WC WL W Y TN YN YT Y "N Y O T Y N NS WO . N S R VR ST SO R R R N W W W W )
T T T I G A S Te T I 0T B3 Y TA T TR TR 1A A9 10 32 T3 1 03 1 1330 19 40 41 4240 N 43 48 47 48 43 30 51 32 53 49936 37 18 31 G &
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Figure 19.3.21(1) Difference between the Predicted Concentrations of O-N of the Upper Layer
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Figure 12.3.22(1) Difference between the Predicted Concentrations of I-N of the Upper Layer
by the Optimum Plan and Scenardo 11
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Figure 19.3.22(2) Difference between the Predicted Concentrations of I-N of the Lower Layer
: by the Optimom Plan and Scenario H
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CHAPTER 20






20.1

20.1.1

20.1.2

CHAPTER 20 ENVIRONMENTAL MONITORING PLAN

General Concept
Objectives of Environmental Monitoring

In order to protect and conserve the eavitonment in the EMP arca, it is essential to
continuously monitor the environmental quality. The existing system  of
monitoring and cavironmental management is not suflicicnt to achicve these
functions, in spilc of the fact that there are indications of the negative impacts ol
urbanization and industrialization such as coal mining, tourism, ocean
transportation  and  other  planncd  development,  Considering  possible
cavironmental impacts on the EMP arca, there is a need for cstablishment of an
cnvironmental monitoring plan to ensure sustainable development of the area. The
following general objectives arc sct for environmental monitoring as an csseatial

component ol the EMP:

a) collection of cnvironmental data and information contributing to databasc
management,

b) periodical assessment on achicvement levels lo environmental goals set in the
EMP,

¢} clarification of necessity of further revision on the measures proposcd in the
EMP,

d) rcliable recommendations on environmental considerations to the existing and
future development activities, and

¢) provision of detail data for inspection activities and environmental cducation

to local residents, industrial sectors, and tourists.

Types of Environmental Monitoring

Environmental monitoring can be broadly divided into the following two types:

a) ambicnt cnvironmental monitoring to monitor the status of the regional
environment including the waler guality and natural resources, and
b) monitoring of pollution sources to control release of pollutants from each

source.
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These two lypes ol moniloring  differ  significontly in their  objectives,

methodology, and tegal framework.

Key Considerations for Establishment of Environmental Monitoring Plan

The ultimate goal of the environmental monitoring plan is to proteet and conserve
water quality, natural resources, and huntan uses of the bays and rivers defined in
the EMP. The environmental monitoring plan has been developed with the

following kcy considerations:

(1) Information Needs of the EMP

First point is to gencrate information on ambicnt conditions and changes in water
quality and natural resources that are required by the EMP. Regular information
on ambicnt cavironment is required in order to assess the effectivencss of the
EMP, and to provide the rationale for required future changes 10 pollution

management actions as they arise.

(2) Improvement of Understandings of Environment in thec EMP Arca

The sccond is to test existing and future hypotheses of Tactors and micchanisms
that govern water quality and ecosystem in the bays and rivers. Rescarch
monitoring, which is generally site specific and short-teri, is nceded to continue
improving scientitic understanding of pollution mechanisms and ccosystem in the
bays and rivers. In addition to protecting and conscrving cnvironment the
monitoring program will also provide information for public awarcness and

cducation programs on the importance ef cnvironmental protection ol the bays.

Research Monitoring Necds

The Study, with guidance from carlicr studics, has significantly increased
understanding of the factors and mechanisms of water and scdiment quality in the
bays and rivers, The examination of pollution loads, poltution mechanisms and

ambicnt water quality, and effects on sensitive aquatic resources and human uses
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has created a comprehensive knowledge base. The Study has formulated a number
of hypotheses of factors and mechanisms that govern water quality of the bays and

rivers that require continued study.

As an example, a major outcome of the Study has been development of
conscrvation criteria for water quality in the bays that represent current conditions
in nearshore and oflshore waters. Implicit with (hese criteria is that land-based
pollution loads arc not creating widespread water pollution, that in general water
quality is not harmful to valued aquatic resources and human uses of the bays.
Whilc the water quality data clearly support the existence of mesotrophic or
slightly eutrophic conditions in the bays that arc normal of marine coastal arcas,
with only localized pollution problems, further data collection and monitosing is

required 1o support the chosen conscrvation criteria.

In addition to docomenting ambicnt conditions and changes in water quality
through time, the monitoring plan nceds to generate information to further

examinc the tollowing results and hypotheses emanating from the Study that arc

listed below.

a) The cifects of land based pollution are tend to be stagnant nearshore of Ha
Long City and Cam Pha - Cua Ong.

b) The water quality of the World Heritage area is not deteriorated on the whole

so far.
¢) However, there is a possibility that a relatively contaminated water body
¢xists in offshore arca, which may influcnce the water in the bays, mainly

during the rainy scason.

Proposed Environmenlal Monitoring Plan
Water Qualily Monitoring
(1) Water and Sediment Quality

1)  Location of monitoring sites

Monitoring locations was sclected by taking the environmental zones into account.

Considering the value of the World Heritage arca, the monitoring arca should first
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involve the bays designated for the World Heritage arca thal are defined as
Special Conscrvation Zone (SCZ). Then, the bays which have relatively large
land-based impacts which are to be Active Management Zone (AMZ), should be
focused on such as Bai Chay bay and coaslal areas of Bai Chay, Hong Gai, Cam
Pha and Cua Ong. The bays’ hinterland arcas delined as SCZ, Conscrvation Zonge

(C7), and Development Zone (D7) are also involved,

Location of monitoring sites was selected based on the hydrological and
occanographic conditions, such as the watcershed ol the rivers, and depth of the
bays. The results of the polution mechanism studics were utilized to sct the
monitoring sites. In addition, the monitoring concepl recommended by Chu Hoi
(1997), namely Triangular Grid, was incorporated into the design of monitoring

sites around the Cua Luc strait.

For the land arca, the Major rivers such as the Mip, Troi, Man, Dicn Vong, and
Meng Duong rivers are sclected 1o be monitored. This is because the surlace
runofTf from the Major rivers accounts for morce than 80%. For the marine area, the
monitoring sites were turther classilied to representative sites and supplemental
sitcs bascd on the their priority. At representative sites, more {requent monitoring

should be carricd out than at the supplemental sites.

Locations of the strategically designed water quality monitoring silcs are shown in
Figure 20.2.1. Correspondence between  individual moniloring  sites  and
environmental zoncs is summarized in Table 20.2.1. The sites of both the shert-
term and the long-term plans should be the same to ensure the smooth transition

from the short-term plan to the long-teerm plan in the future.

In case of the sites in the bays, licld mcasurement and sampling should be
implemented at two layers, because the bays® waler is considered to be stratilied
especially during the rainy scason. Whilc in the rivers, ficld measurement and

sampling should be implemented at the main river course.

2)  Monitoring system and frequency

To conduct the environmental monitoring, it is cssential to prepare the equipménl

and skilled personnel. Considering current monitoring capability of DOSTE, lhc. ‘
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development schedule of the monitoring system should be divided into three terms
such as "the short-term” mainly by using existing equipment, "the transition-term”
for preparing new equipment in parallel, and "the long-term® by conducling
complete monitoring as the goal of the EMP. The short-term will be 2000 o 2002,

the transition-term be 2003 to 2006, and the long-1crm be after 2007,

In the bays, monitoring {requency is four times a year lo grasp scasonal changes.
For the representative sites, however, the monitoring should be carsicd out on a
monthly basis to grasp detailed seasonal change. Monitoring frequency tor the

rivers' siles is [our fimes a year in principle.
a) Shert-term monitoring program

The short-term moniloring program (2000 to 2002) will cover the ilems as
shown below. Considering  monitoring  capacity of DOSTE, it is
recommcended that BOD and COD should be analyzcd by cntrusting to a
well trained laboratory such as HIO and CMERSC, while other items should
be covered by DOSTE.

Monitoring ems for Short-term Program

. Sampling Layer
T_{“S Marine Sites River Sites
Depth, Weather, Air
Field temperature, Wind . .
measurement dircidion and velocity, (at site) (atsite)
e | Colorof water e
Discharye (.urrc.m direction and 05m, B-1m Main rives course
Tragsparescy  f 0 alllyr | oL
Water temperature, evary 0.5 mito bmabove) 0 o o rse
Water quality | Salivity | thebottem(@B-1ey)y | 00 0
pil, DO, Turbidity 1 0.5m,B-1m cdite-
COoD, BOD 05m, IB-1m - ditlo -

Note: B - 1 m nieans § ni above the bottom.

b} Transition-term and long-term monitoring programs

Duﬁng the transition-term monitoring programs (2003 to 2006), DOSTE is
cxpected to complete its laboratory Racilitics and equipment. The technical
‘ irainiﬁg t'of the long-term monitoring program (2007 to 2010) should be
éarricd out corresponding to the installation of ‘additional monitoring

~equipment. DOSTE itsclf shall commence the _moniloring of COD and BOD
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from 2003, nitrogen and phosphorus (rom 2004, sediment quality and

coliform bacteria from 2005, heavy metal from 2006. ‘The monitoring phasc

will shill to the long-teem (rom the transition-term aller 2006.

Monitoring Items for the Transition-term and the Long-term Program

Ies

Sampling Layer

Marinc Sites

River Sites

Depth, Weather, Air

velocity

Field temperature, Wind . .
E : . s at site
measurement | direetion and velocity, (at site) ( )
Colorof water L
Discharge Current discetion and 05m B-1m Main river course

Transparency

Water temperature,
Salinity

Al layer |

(‘\'t‘.l)" 0.5 m o tm above

_ the bottom (B - 1 m)

Main river course

pil, DO, Turbidity, 8§ |~ 0.5m,B-1m - dilto-
COD, BOD, NH,-N,

Water quality | NO,-N, NO,-N, 'I-N, . :
PO,-P,T-P, Chlorophy- - ditto - -ditto -
a Cmmm e - . . - . -
Coliform bacteria c-dio- - ditto -

Heavy metals (Pb, In, N ! -
Cu, €4, As, Fe), Ol - ditto - - dito -

Grain size composition U boltom f -
\Valellcomcm, ORP,

Sediment COD, L1, TOC, T-S, - ditto -

guality N . R
Heavy metals (Ph, 7o, ditto - )

Cu, Cd, As, I'e)
Note: B - 1 mimeans 1 m above the bellon.

(2) Dust

A scitled dust on the ground is considered to be a part of origin of fand run-olt of
SS. In order to grasp cllects of measures tor dust, a monitoring of amount of
scitled dust is proposcd. Location of monitoring sites is sclected considering open-
pit coal mining areas which are main source of dust in the EMP arca. Five
monitoring sites consisting of ones located in scaside of Bai Chay, Hong Gai,
Cam Pha and Cua Ong (two siles) arcas are sclected as shown in Figure 20.2.2.
Monitoring frequency is four times a year to gasp scasonal changes, while a serics

of dust surveys are implemented tor thirty days continuously.

According to the Vicinamese Standards '.(TC'VN' 5498, ]99'5), seliled dust s
sampled by a petri dish. Sampled scitled dust in a petri dish, however, is casy lo

be blown off by a gust wind. Thus, it is recammended that a dust jar or a deposit
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gage be used Tor dust sampling. Also, sampling height should be more than 3m
above the ground to aveid impacts of blown up or stirred up dust from the ground.
The weight of sampled scttled dust should be measurcd by an analytical balance in
a laboratory. The wind dircetion and speed should be also recorded during the

sampling periods to grasp impacts of considered pollntion sources.

(3) Equipment and Facilitics

1) Ficld measurement cquipinent

The menitoring cquipment possessed by DOSTE can be used for the ficld
mecasurement in the short-teom moniloring program. The lst of moniloring

cquipment in possession by DOSTE is shown below.

List of Monitoring Equipment in Posscssion hy DOSTE (Ficld Mcasurement)

I, Lazer dustwonitor 16, Van Dorp water bolles*
2. Sound meter 17. Ekman sediment samplerst
3. Hach Kit 18, Horiba Multi-parameter mcter®
4. ELE Flow meter 19. UK 2030 pH meters®
5. Palintest soil analyzer 20.  TOA oxygen meter®
6. YS! mulli-parameter meter 28 NT-3P Turbidity meter?
7. TOA multi-parancter meter 22. Plankton ncts*
8. YSloxygen meter 23 Scechi disks*
9. Soil auger 24, ¥SI mubi-parameter meter®
10.  Wildeo water botile 25. GPS§*
i1, Lkman grab 26, TDS meter?
12, Radioactivity meter 27. DBoats*
13.  Vibration meter 28, Scdimeat sicves®
14, Gas (CO, H;S, HN) meters 29, Wind meter?
15. Freshwater seechi disks

Note: * Procured by HHCA

2) Laboratory analysis cquipment

Toward the long-term monitoring program, it is necessary to procure additional
equipment for the laboratory anilysis of water quality, scdiment quality, heavy
melals, and colitorm bacteria. The necessary cquipment was categorized into live
groups as shown in Table 20.2.2. Group 1 is the equipment for BOD and COD
analysis, Group 2 for phosphorus and nilmgén, Group 3 for sediment quality,
Group 4 for heavy metals, and Gr’oup 5 for coliform bacteria. It is recommended
that Group 1 should be procured by 2002, Group 2 by 2003, Group 3 by 2004, and
Group 4 by 20'0.5. Group 5 has been already in the possession ol DOSTE.
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Lixisting cquipment for laboratory analysis, which is in the possession of DOSTE

is shown below:

List of Monitoring Equipnent in Possession by DOSTE (Laboratory Analysis)

1. UV-VIS Spectrophotometer 8. BOD incubator

2. Mufile fernace 9. Coliform fab

3. Drying oven 16.  COD1ab (Palintest Soil}
4. Digital balance* 11, Hi volume air pumps

5. Refiigerator® 12, COD Meter*

6. Fumc hood 13, Water Distiller®

7. BODIab 14, Oil Analyzer?

Note: * Procured by JICA

For the long-term moniloring program, it is also necessary to prepare a laboratory,

which has cnough space for analyzing activitics and the installation of equipment

considered in the program. Since the number of the planned personnel wiltbe 5 in

2000 as shown in Table 20.2.3, the nccessary space for the laboratory will be

50 m>. Afler 2000, the number of the personnel will increase up to 25 by the end

of the long-term program. Theretore, the necessary space for the laboratory

together with 100 m? of the storage space will be 300 m”,

3)

Opcration of the equipment

a} Storage of the operation manuals

Al of the original manuals [or the monitoring cquipment should be kept in
the tibrary, Photacopics of the manuals should be made and kept always with

the equipment for the daily needs.

b) Special atiention for the voltage

The special attention should be paid to the voltage required for the imported
cquipment. The voltage requirement is not always written in the manual. It is
necessary to identity the required voltage and (o usc the proper transtormer
to the voltage in Vicinam.

¢) Calibration

The monitoring cquipment has to be calibrated in such a way as wrilten in

the manual, etherwise the data quality would be poor. T he calibration has to

be conducted at the first use of the sensoss, at the rcplaccmenl of the

solutions or cartridges, at the replacement of the baiteries, and at the time

20-8

g
g

-



4)

when suspicious data were obtained. In addition, it is expected to conduct

the calibration regularly such as ance in a week.

To conduct the calibration consistently, a calibration plan should be
established. The quality manager, who is responsible for the data quality

measured, should be appointed to iimplement such a calibration plan.
d) Overhaul

Salinity of the scawater gradually damages the cquipment. Therelore, an
overhaul is necessary including the replacement of the sensors to keep the

equipment in good condition about cvery six months.
Boats
a) Obijeclives

Boats arc required for the marine arca monitoring as a means of
transportation lo the sampling stations. It js assumed that a speed boat

procured by JICA will be granted to DOSTE.
b} Mooring

The mooring location of the boats should be safe and close to DOSTE to
keep the boats ready for departure whenever neeessary for the monitoring.
To fulfil the two conditions, it is expected to usc the wharl where is now

exclusively used tor the official boats.

¢) Maintenance

Maintenance is essential to operate the boats safely. It is praoposcd to make a
subcontract with a local company which has crough skill to maintain the
boats.

d) Operation

The positioning of the sampling stations has to be done cxactly by using a
Global Positioning System (GPS). At the sampling stations, the screw of the
boais has to be always sct in the downstream posi(i011 otherwise the screw

disturbs the water and scdiments rcsulling in podr data quality.
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The operating skill of the boats should be recognized as an important factor
to influcnce the data quality. The captain of the boat is expected to be a
professional subcontractor rather than the stalf of DOSTE because the
special skills such as stopping at the stations without anchoring arc nccessary

to minimize the total sampling time for many locations by one boal.
¢} Sampling

The sampling will be conducted at 10 stations in the Jand arca for rivers and
20 stations in the sca as shown in Table 20.2.4. The total number of the

samplcs will be 376 for water quality and 6 for sediment quality per year.

The sampling order should be chosen considering the tidal conditions and
the locations of the stations. For example, the recommended order during the
rising tide would be trom Nos. 12, 13, 14, 15, 16, 17, 19, 20, 11, 10, 9, 8, 18,
7,5.3,4,2,100.

{4) Data processing and Reporting

1) Ficld notes

Ficld notes during sampling arc required to clarity the source of the data. The
ftlems 1o be recorded in ficld notes should include the date, the name of the
personnel, the weather, and the number (namc} of the stations. The example of the

tormat of the field notes is shown in Table 20.2.5.
2)  Records of the reecipt

Records of the receipt of the samples should be made and kept in the laboratory.
The items to be recorded in the receipt should include the date, the name of person
who handed over the samples to the laboratory, the name of the person who

reecived the samples, the name of the samples, and the number of the samples.
3)  Records of the analysis

The results of the analysis should be recorded in the form of tables for cach item
as soon as analyzed. Comments on the relation between two or more items should

be recorded such as the relation between the concentration and the absorption. The
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information in the field notes should be referred in the record of the analysis to

clarily the condition of the sampling.

4)  Linkage to the EMP
Data pracessing should be conducted after recording as following manner:

- oblaining maximum, minimum, and average of the data,
- mapping of the data,
- plotling time series including previous data, and

- comparing the data with the criterion defined in the EMP as well as the

Vietnamese standard.

If extreme values are tound from the results of the processing, further efforts
should be made to identily the causes. The cause could be natural conditions such
as heavy rain. However, if discharges from specilic factorics were identificd as the

possible cause, the data should be used to authorize the emergency inspections.

Environmental Resources Monitoring
(1) Natural Environment

The cavironmental monitoring for natural environment consists ol three surveys

as follows:

- Vegelation survey: Forests
- Wetland survey: Tidal ats and mangrove swamps
- Marinc biological survey: Coral reels, fish and shelifish, plankton

(phytoplankion and zooplankten), benthos

1) Monitoring arca and location

Monitoring arca and location were scl as follows based on the disiribution of
selected items. As {or plankion and benthos, the same sites used for water quality
monitoring in the marine arca arc proposed to ¢nsure the comprehensive

understanding on the aquatic ccosystem of the bays.
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a) Forests

The survey arca of torests covers all land area and surlace ol islands of the

EMP arca.

b) Tidal flats and mangrove swamps

A total of ¢ight survey sites ol tidal flats and mangrove swamps are set as the
representative arcas (sce Figure 20.2.3). Quang Hanh and Cat Ba island arc

located in SCZ, while the others are in AMZ.

- Binh Huong ¢stuary - Bai Chay coast - Bai Chay bay - Hong Gai coast

- Quang 1anh coasl -Cam Phacoast - Cua Ongcoast - Cal Ba Island
¢} Coralreels

The survey sites of coral reels are set on the sites that have been identilicd as
cxisting coral recfs. With reference to existing literature and the results of
the Ficld Survey, the following 17 survey sites arc proposed (scc Figure

20.2.3). These are all located in the SCZ.

- Dam Nam - Cong Go -BaTraiDao - Hang Trai -Cong La
- Hang Can - Cong Do - Cong Tra San - Hang Tra San - Gian Muop
- CongDongNam -CatDaTo - CongDam - Van Gio - Hang Gieng

- Hang Mat Men - Cong Tay
d) Fish and shellfish

The survey sites of fish and shellfish are sct on main fishing grounds in the
EMP arca. The following 7 survey sites are proposed (see figure 20.2.4).
Tuan Chau is in AMZ. Hon Net is located in CZ, while the others are
situated in SCZ.

- Dau Be - Dan Go - Soi Dendislet - Ngoc Vung

- Cua Dua -Cong Do - Tuan Chau - Cong Dong - Cong Tay
- Hon Net-Hon Ong Cu

¢) Plankton and benthos

The survey is conducted at the same sites as waler quality monitoring sitcs at
sca. Correspondence of cach sites with environmental zoncs is shown in

Table 20.2.1.
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2y Monitoring system and frequency

As il is difficult to commence this monitaring anly with existing cquipment and

manpowcer, this monitoring should involve a local rescarch institute which have

cnough skill, expericnce and the capacity. Thus, phascd development plan as

discussed in water quality monitoring is not applicable. The monitoring should be

carricd out with the tollowing lrequency.

a) Forests: overy two years

b) Tidal flats and mangrove swamps: every five years

¢) Coral rects: every five years

d) Fish and Shellfish: every five yeors

¢) Plankton and Benthos: cvery five years

3) Monitoring items and methodalogy

Monitoring items and methodology of cach survey arc as [ollows. The proposcd

ERMU in DOSTE will be in charge of natural environmental monitloring. Whilc it

is recommended that the tasks related to licld survey, analysis, and identification

ol samples will be contracted to the local research institutions.

Items and Methodolopy of the Nateral Environment Moniloring

Marinc Biology

Coral Reefs

Fish and Shellfish

Plankton

{FPhytoplankton

and Zooplanktoa}

Beathos

swanips and zoobenthos

Distribution, Species
composition of corals,

Jiving coral coverage

Species composition and
biomass of fish and
shelffish .

Species composition and
biomass of plankton
Specics composition and
biomass of zoobenthos

Survey Targcls Monitoring Iltenys Methedology
Vegetation Forests torcst coverage i\jg:()‘:'sdoi zz:;:]hlc images
Distribution of tidal flais Ficld Surve
Tidal Flats and aud mangrove swamps, - Acrial obsyervalion
Wetland Mangrove Specics composition and | Belt transect
Swamps biomass of mangrove

- Sampling & analysis

Field Survey

- Belt transect

- Sampliog & analysis

Field Survey

- Catch test with gill net
and trawl set

Yicld Survey

- Water sampling

|- Sampling with oct

Ficld Survey
- Sampling with grab
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(2) lLandscape

The landscape in the EMP arca is strongly characterized by the World Heritage
area, which has an unique landscape of acsthetic value. In order lo manage
landscape in the EMP arca, it is proposcd to carry oul a landscape monitoring
program. This moniloring program consists ol two surveys: the landscape element

survey and the landscape value survey.
1)  Monitoring arca and location

a) Landscape element survey

The landscape clement survey covers all af the World Heritage arca and its

vicinitics.
b) Landscape valuc

The landscape value survey employs questionnaire rescarch for 150 samples
of tourists, 50 samples of tourism agents, and 250 samples of resident in the

coastal arcas scoping the World Heritage arca and its vicinity.
2)  Monitoring system and [requency

HELMB has conducted periodical patrols to maintain of the World Heritage arca. 1t
is cxpeeted that HLMB be an implementation body of landscapc monitoring
because of the similarity of the program activity required. ERMU should collect
the obtaincd data to manage the landscape conscrvation linking with other

monitoring outputs. The frequency of surveys is as follows.

- Landscape clement: once a month

- Landscape value: every five years

3)  Monitoring items and methodology

Moniloring items and methodology of cach sﬁrvcy arc as f{ollows. The landscape

clement survey and landscape value survey will be conducted by HLMB.

20- 14

il



2032

ftems and Melhodology of the Landscape Monitoring

Survey N Monitoging ltemss ,A*M_"_h“ld“l“i%)__:
landscape Etemient | Shape and smiface of islands, Color and cleatress | Field reconnaissance
of seawater, View of natural resources, Natural
: seencry Ce
| Landscape Value Change of value of the World Heritage arca | Questionnaire Survey

Example of questionnaire sheet for Tandscape value monitoring is shown in

Appendix 7.

I'roposcd Environmental Inspection Plan
Purposc ol the Environmental Inspection

The propescd environmental inspection aims at guiding every pollution sovrce
toward cnvironmentally  fricndly  performance  to achicve  successlul
implementation of the EMP. 1t is necessary to preparc a framework for inspection

system which detines the responsible and implementing bodics and methodology.

Though inspcetion activitics have been operated by some autheritics severally,
their individual results have not worked to lead the province 1o an cnvironmental
conservation targct due to a lack of a comprehensive system. Thus, the EMP
requires the linkage or intcgration of the cnvironmental monitoring  and

inspeetion,

Content of the Inspection

The main targets of the inspeetion include specilic pollution sources consisting of
pollution sources on land such as factories, coal mining, markets, foaling gas

stations and pollution sources on the sca such as ships.

(1} Inspection of the Factories and Enterpriscs

1} Targets

Bascd on the resulis of the proposcd momitoring, the inspection should be

conducted of possible sources such as factorics and business enterprises without

~ an advance nolice. Factorics to be inspected are selected based on the ¢riteria for

screening which will be prepared considering the magnitude of impacts on the
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environment. Alter finishing the short-term monitoring program, relatively large

enterprises should be registered for inspeetion.
2) lems

The items of (he inspection should be chosen from those of the Industrial Effluent
Standards (TCVNS945-1995) as well as applicable sectoral standards such as
Technical Regulation on the Explaitation of Open Cast Mines (TCVNS5326-1991).
Discharge, water temperature, pHl, DO, COD, BOD, SS, T-N, 1-P, oil content,
and total colitorm bacteria should be checked at all fargeted factorics and
enterprises. While heavy metals and other harmful substances should be selected

based on the type of the factory.

The inspection aimed at solid wastes is also very important. The manner of
treatment and disposal of solid wastes should be checked stricily, especially lor

harmful substances.

3) Mcthods

Basically, the methods of the inspection should follow the Guidance on Sampling
of Wastewater (TCVNS5999-1995). The on-the-spot inspection should be carricd

oul.

Frequency of the inspection should not be routinely decided such as every three
months because predictable regular inspections spoil the citeet of warning without
notice. The inspectors should be able to inspeet any factorics and enterprises at
any time to maximize the warning eftect. I it is nccessary 10 prioritiz¢ the
frequency of the inspection depending on the t#rgcis, the criteria should be

carclully prepared considering the magnitude of impacts on the environment.
4y  Evaluation

The evatuation of the results should be based on the conscrvation criteria set in the
EMP and Industrial Efftuent Standard (TCVYN5945-1995). Asscssment of the
results of the inspection should be made not only the concentration of the

wastewater but also tofal pollution loads discharged and solid wastes produced.
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5} Guidance and penalty

Proper guidance and the countermeasures should be conducted, when the
wastewaler docs not meet the conservation criteria and/or other relevant standard.

Fine or suspeasion of business would be imposed on il it were not improved.

(2) [Inspection of Ships

1y Time and targets

The on-the-spot inspection should be conducted of every kind of ships such as
cargo ships, ferryboats, tourist boats and fishing boats without an advance notice.
It is rccommended that the inspection should be combined with the existing ship’s

salety standard inspection conducted by the Department of Transportation (DOT).
2}y  liems

Collection, treatment, and disposal manner ol waslewater, solid wastes, and waste
oil are the major items 1o be inspected, In pasticular, oil contents in the discharge
such as a bilge water, a ballast water, and the facilily conditions so as not (o leak

oil should be inspected.

3) Mecthods

On-the-spot inspection should be implemented. For checking oil contents, the
methoads should follow the Guidance on Sampling ol Wastewater (TCVNS5999-
1995).

Inspection of the cargo ships and tankers should be conducted cvery touch at ports,
In casc of fourist boals, fishcrmen boat, and tloating gas stations, the inspection
should be conducted by random sampling to maximize the warning cilect of the

inspection without notice.
4y  Evaluation

:The results should be éval_uaicd'bascd on the 's_lralcgics and countermeasures thal
will be defined in Ihé EMP. In padicul-ar,. cvaluation bascd on the MARPOL
Protacol of 1978 (MARPOL. 73/78) should be conducted on the cargo ships and

tankers.
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5} Guidance and penally

Fines should be imposed on and the proper guidance for the countermeasures

should be conducted.

Institutional Frame
Organization for Environmental Monitoring
(1) Organization for Environmental Monitoring

There are lwe ways to initiatc the implementing organization of the EMP. Onc is
the reintorcement of the cxisting organization of DOSTE and another is the
cstablishment ol a new organization. The reinforcement of DOSTE is proposed

rathcr than the cstablishment of new organization because of the following

rCasons.

The advantage of the reinforcement of DOSTE is that starting from the existing
organization is casicr than initialing new organization while the disadvantage is
that DOSTE can not concentrate on the EMP because of the existing role reqguired

in the whole Quay Ninrh province.

The advantage ol the cstablishment of a new organization is that the new
organization can concentrate on the EMP while the disadvantage is that it will

require lots of adjustment with the existing organizations and will take time.

The proposed Environmental Rescarch and Monitoring Unit (ERMU) is expected
to perform environmental research and monitoring acliviticfs_ in the EMP arca.
Environmental Management Division (EMD) in DOSTE will uliimalcly be
respansible  for  the environmental  administration  including  exccution of
environmental monitering plan. Rescarch éclivilicS arc lo be joint activitics
between proposed ERMU and local rescarch institutes, such as HIO or CMESRC.

DOSTE should coordinate its cilorts with the other managcnicnl agencies and

institwies that contribute to ERMU. Agencics, institutes, and groups thal may

conteibute to the activities of ERMU include HLMB, HIO, CMESRC, DOC,
DARD, and NGOs such as the Women’s Union and the Homeland Front.
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(2) Organization of ERMU

ERMU consists of four scetions, such as general allairs, waler quality, ccology,

and analysis scctions as shown below.

ERMU

f

General Affairs Water Quality
Scction Section

]

Leology Section Analysis Section

Qrganization of ERMU

The proposed number of stall of cach section arc discussed in the following. The
personnct for the boat operation will be employed from outside the organization at

the cach monitoring time.
1}  General aftairs section
General aflfairs section will be initiated from the existing section in DOSTE.

- Short-term (2000-2002): One manager only.

- Transition-term  (2003~2006): One additional scction chiel' and scction
member, Three staft members are required as a total.

- Long-term (2007~): One additional member. Four stall’ members are required

as a total.

2)  Waltcr quality scction

Water quality scction will be in charge of the watcr quality monitoring including

dust monitoring in the EMP area.

- Shori-term: Three stall, namcly, onc engincer tor supervising and measuring,
one assistant cngincer for preparation and mcasu'ring, and onc assistant for
preparation and water and dust sampling are required to starl the ficld
measurement and sénlplialg by one parly from 2000. These three staff will be
the minimum to commence the moniloring préciically.

- Transition-term: Six staff arc rcquiréd to compose the same type of two partics

as described for the short-term i‘n 2006. _
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- Long-term: Additional two stalf, namely, onc for an assistant enginecr and one

for just an assistant are required in 2008, Eight stail are required as a total.

3) Eeology scction

Ecology section will be in charge of monitoring of cavironmental resourees such
as vegetation, wetland, marine biology and landscape. The monitoring items

require the special skills and knowledge on the ccology and landscape.

- Short-term: Three sialf, namely, one engincer, one assistant enginecr, and two
assistants arc required.

- Transition-term: No additional stall is required during this term while the
improvement of the skills of existing staff is required.

- Leng-term: Two additional staff, namely, an assistanl engincer and one

assistant ace requiced in 2009. Six stafl arc required as a total.

4}  Analysis scction

Analysis scction will analyze the sampled water after the completion of the
laboratory. It is expected to have two pariies, one for gencral ilems ke COD,

BOD, T-N, T-P, and on¢ for heavy metals and coliform bacteria.

- Short-term: No stall is required at the beginning, however, one engincer will
be necessary in 2002 for the completion of the laboratory facility and
cquipment.

- Transition-term: Three stall, namcly, onc engincer, one assistant eagincer, and
one assistam are required in 2003, Six staff, namely, two engincers, {wo
assistant engincers, and 1wo assistanls arc required in 20006,

- Long-term: No additiona stalf is required. Six stall’ are required just as at the

cnd of the transition-lerm.
(3) Human Resource

Human resource is a key tactor to obtain the reliable data for the cnvironmental
monitoring. It is cxpected that the siaft for the monitoring have at least graduated
from universitics in the course of enginecring or science because the laboratory

aperation requires the discipline of a“n.alyzi'ng and .valid:'iling mélhods, and
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20.4.2

managing system ol the laboratory. At the beginning of the implementation, it is
recommended that the statlf of EMD should become the core members of ERMU

for smooth technology fransler.

EMD currently consists of § persons. The size of EMD will need to be inereascd

with ERMU is mandate for eavironmental monitoring.

The necessary stalt number of ERMU which is expected to have a responsibility

of the environmental monitoring is shown in Table 20.2.3

Organization tor Environmental Inspection

1t is necessary 1o gather data oblained through inspection and distribute it to a
cerlain responsible ageney to organize an elfective eavironmental conservation
scheme. The responsible agency for the inspection of potlution sources on land
arca is cxpected to be the Inspection Division (ID) in DOSTE, in close
collaboration with IPCU and ERMU. It is rational to carry out inspection on
poliution sources on the sea utilizing the cxisting organizations as implementation
agencics, such as HHLMB, Port Autherity (PA), and Board of Tourist Ferry Dock
(BTFD), which have conducted inspection for their respective responsibilitics,
beeause working within the cxisting goverament framewaork can avoid ditficultics
likely cncountered il some new organization had the dircct operation of

inspcction.

Environmental data obtained through regular monitoring can be wsed for pointing
out any pollution sources to be inspected. DOSTE urges competent authoritics to

conduct further inspection and to let polluters to take necessary countermeasurcs.

Proposcd demarcation of sesponsibilitics of inspection is as follows.

tospection Tarpels Responsible Agencics | Coaperation Agencies
ladoms_a!l_d_?_ﬂ_l_ﬂprms | IDJPCYERMU 1 DOL
Coal mining _ b IDJIPCY ERMU DO! )
Cargo ships, l'myboais | PAERMU | DOF BIED
Fisherman boat -~ | R DOT PA )
'lounst boat o u____l_!i__M_ﬁ_FRMU o DCﬂ PA ]
Floating pas station HI.MB, ERMU DOY,

Note: * ERMU will be in charge of water quality analysis.
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Capacily Development
Development of Laboratory

The proposed BRMU’s capacity for environmental monitoring is developed by the
completion of the laboratory facilities followed by practical training on

environmental monitoring.

An updated pollution sources inventory and basic laboratory cquipment for
environmental sampling and analysis in possession by DOSTE has been ereated.
DOSTE has allocated space for a simple laboratory and ficld cquipment storage
arca. Development of DOSTE’s Iaboratory and ficld equipment storage arca necds

to be completed in order for their laboratory and ficld cquipment to become [ully

functional.

1)  Ficld equipment room and laberatory

Figure 20.5.1 shows a 1loor plan for the compleled field cquipment storage area.
The equipment storage arca will be used to prepare and calibrate equipment for
use in the field. Equipment is also washed ard scrviced in this arca. Complction of
the ficld equipment room is relatively simple requiring some benches and shelving,
clectrical outlets as well as a sink. 1t is noted that duc to space limitations in

DOSTE laboratory, the refrigerators and water distiller have been placed in this

FOOM.

Consamables and sparc parts for the ficld cquipment, and the location of closest
supplicrs that are required to maintain the ficld cquipment need to be identilied.
Of particular importance are spar¢ probes for water quality meters, standard bulter
calibration solution, buckets, graduated line, sampling trays. Other required
aceessory cqﬁipmcnl includes glassware, pibcucs, and rubber bulbs. In the coursc
of the Study, cxira sampling trays and buckczs, rubber bands for Van Dora Bottles,
and supplementary supplics of bul‘i’ér solutions and pipettes has been provided to

DOSTE. However, these items arc consumables, and will need to be replaced.

20-22

I
it



205.2

Consunables and Sparc Pavts List for Some Equipment

Lquipment R Consumables and Paris |

1) UV-VIS spectrophotomeler light buits

2y Coliform lab cubiure media, petri plates

3 CODlab sample reagent kits

4) 1 volume air pumps filters and filter holders

5) COD meter calibration reagents

6) Fume hood filters

7y Waicr distiller deionized watcr

8y Van Dorn water bottles rubber bands, graduated tine

9 Hach Kit reagenl piflows, butb for spectrophotometer
10y Single and multi-paramcter metess | calibration solutions and  probes
11} Plankion nets beides and mesh
12} Boals normal maindenance and pars
13) Miscellancous i - glassware, chemicals, sample bottles

2) laboratory

Figure 20.5.2 outlines a floor plan for the room that DOSTE has allocated for their
laboratory. The proposed plan outlines placement of equipment received from WB
and UNDP. Placement of laboratory grade benches, shelves, sinks and clectrical
outlets is included in that NMoor plan. The benches should be standard acid resistant
and include some underneath storage shelves. The floor plan has been designed 1o
permit both stand up and sit down works. Not shown are standard laboratory

chairs and a firc extinguisher.

The laboratory requires support cquipment in the Torm of chemicals, glassware,
pipeltes, rubber stoppers and bulbs, and plastic squecze bottles. The sources ol all
consumable chemicals and parls need to be identilied and a procedure for

acquiring parts should be developed.

Training

The capacity tor successlul environmental monitoring is developed with practice.
DOSTE has received intsoductory classroom and licld training on monitoring
dqs‘ign. and implementation as part of the Study. This ficld training combined with
lrainiﬁg on :usc ol the labo'ratory cQuipmcnl provided by UNDP and WB has
provided DOSTE with a firm basc from which developing their skills in
enviranmental inon.il'oring is continued.

More classroom and ﬁ'racliéél training on monitoring design, ficld sampling, and

laboratory analysis with their cquipment is required. The capacity development
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model currently being applied to four other DOSTEs in the VCEP is very relevant
to DOSTE. OF particular imporlance is immediate development of a practical field
and laboratory that will generate required information on the conditions of the

bays and rivers, The following courses and practical projects are required:

a) Bxpanded course(s) on monitoring design and sampling in the EMP arca
b) Laboratory operation, maintenance, and budgeting

¢} Environmental indicators development in the EMP arca

d) Data analysis and state of the environment reporting

¢) Practical project that integrates subject matter of all courscs

The initial practical training should be simple, such as water quality meter
measurements at a serics of stations to determine trends in onc or more variables
in the bays. The practical training forms the initiation of the short-term monitoring
program. Parameters such as BOD and fecal coliform can be added as DOSTE or
ERMU becomes more proficient with these analyscs. The training should be
designed to hegin to address the research and monitoring needs that have been

identified for the environmental monitoring plan.

Training in other countrics should alse be considered. it is expected that relating
institules stail or newly dispatched experts from international donors will conduct

the training.

Ceost Estimation
Required Cost for Environmental Monitosing
(1) Pcrsonncl Expenses

Estimated personnel expenses of statl of ERMU for the proposed monitoring are
shown in Table 20.6.1. The cost will be US$ 5,238 for scven stafl members at the
beginning of the shoﬁ-térm development schedule in 2000 and will be
US$ 17,040 for 25 staff members at lhc, cnd of the llc‘.rng-lérrﬁ. dcifcl(\pmcnt
schedule in 2010. | | |
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(2)  Water Quality

1)  Equipment and laboratory

The costs of the cquipment which should be procured for the proposcd monitoring
plan as shown in Table 20.6.2 will be USS 7,300 for Group 1 (BOD, COD) in
2003, US$ 24,400 for Group 2 (nitrogen, phosphorus) in 2004, US$ 99,700 lor
Group 3 (scdiment quality) and US$ 8,000 for Group § (coliform bacteria) in 2008,
and USS$ 90,200 for Group 4 (heavy metal) in 2006.

The laboratory space will be allocated in the existing buildings of QNPC, The

additional cost for the facility is estimated at US$ 71,500 (sce Table 20.6.2).

The cost for clectricity is estimated by the unit price of US$ 0.1/&W and the
necessary unit power for the laboratory of 8 kw/m’/month. Thus, the estimated

cost for the initial laboratory space of 50 m’ until 2002 will be:

50’ x 8 kw/m’/month x US$ 0.1/kW = US$ 10/month or US$ 480/ycar
The cost for the complete space of 300 m® rom 2003 will be:

300 m? x 8 knw/m¥/month x US$ 0.1/kW = US$ 240/month or US$ 2.880/year
2)  Entrusting

Enrusting analysis will be necessary from 2000 to 2002 because of the urgent
need for COD and BOD analysis for 10 river points and 6 seca paints as shown in
Table 20.6.3. The total cstimated cost for Ihe cutsourcing analysis of COD and
BOD will be about US$ 1,300/ycar (sce Table 20.6.4).

3)  Training

The training cost will be included in the outsourcing cost from 2003 for the on the

job training by the contractor.

The training cost for water quality analysis will be US$ 5,672 in 2003. In addilion,

the cost for the transportation and accommodation will be US$ 1,380 for two

'Ifaincc_s per week (see Table 20.6.5).

The lréining cost inéluding analysis of scdiment q\'m'lity will be US$ 498 in 2005.
In addition, the cost for the transporiation and accommodation will be US$ 1,080

for two trainees per week (see Table 20.6.6).
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4)  Boat and vchicle costs

The total cruising distance for a serics of sampling is estimated at 140 km. [t 1akes
7 hours running and 2 hours sampling (6 minutes/station x 20 stations) by a boal

with an ¢ngine of 200 horsepower resulting in 9 hours total.

The engine consumes about 60 liters gasoline per hour while yunning and 15 liters
per hour white idling. Theretore, 420 liters for 7 hour run and 30 liters for 2 hour

idling consume 450 liters as a total for one monitoring. The estimated cost for one

monitoring will be:
450 £ x US$0.2/f = USS 90

Theretore, the cost for the monitoring per year will be:
US$ 90/iime x 12 times/ycar = US$ 1,080/ycar

Additional mooring and maintenance costs of US$ S0/ycar, the cstimated cost

required for a boat aperation is about US$ 1,100/ycar.

As for vehicle for monitoring of rivers, one vehicle is required for sampling and
ficld measurement. Table 20.6.8 shows the total estimated cost for boat and

vehicle operation [rom 2000 to 2010, it is aboul US$ 53,100.
5) Estimated cosl

The cstimated cost lor water quality from 2000 to 2010 is about US$ 413,400 as
shown in Table 20.6.10. The largesi component is US$ 333,500 for the

completion of the laboratory and equipment including O&M costs.

(3) Environmental Resources

1} Natural environment

All the tasks rclated to monitoring for natural environment will be entrusied to the
local rescarch institutions. The estimated cost of cach monitoring itcm arc shown

in Table 20.6.9. Total cstimated cost from 2000 to 2010 \X}il_l be aboul
US$ 242,000 as shown below, ' ‘
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Estimation Cests for Natural Envivonmentat Mounitoring (2000-2014)
(Unit: US$/ycar)

“Servey Name | 2000 | 2000 | 2002 2008 | 2001 T 2005 J 2006 | 2007 | 2008 | 200 | 2010 | Totol
egeiation iss00f | asewf  fassoo| | isg0o wwao0f | 18A00] 112300
Wetland 00 || | 221001 , 22,100 66,300
Marice Riotogy __| 20.900 20900 1 | 2080 62300

Tots] s a0 0] 18800 6] 18800] 43.000] 18800 o) 18800 o] 61s06] 241300

2)  Landscape monitoring

The monitoring the landscape element and the landscape value will need two stalt.
StafT ot HILMB is cxpected to conduct this survey, supported by staff of ERMU. It
is assumed thal current staff can do thal by providing intensive training to them.
‘Thus, personncl cost is not considered and only operation cost of boal is estimated.
I is assumed that existing boat of HLMB can be sharcd for the landscape

monitoring,.

The total cruising distance for the monitoring of landscape ¢lement is estimated at
100 kin. It takes S hours by the boat with the engine of 200 harscpower. The
cngine consumes 60 liters gasoline per hour while running. Therefore, 300 liters
of gasoline is cxpected to be consumed for a serics of monitoring. The cost for a

scrics of moniloring will be:
300 liter x US$ 0.2/ = US$ 60
Therefore, the cost for the monitoring per year will be:
US$ 60 x 12 times/ycar = US$ 720/ycar = USS 700/ycar

This cost is required cvery year. Therelore, total cost of landscape monitoring
from 2000 to 2010 is estimated at US$ 7,700.

3)  Estimated cost {or environmental resources monitoring

The total estimated cost for environmental resources monitoring from 2000 to

201G is US$ 249,500.

(4) Total Estimated Cost

Total cstimated cost for environmental monitosing from 2000 to 2010 is about

US$ 787,000 as shown in Table 2.6.10.

20 - 27



20.6.2

Required Cost for Environmental Inspection

The proposed environmemal inspections of pollution sources on land arca will be
in charge of 1D in collaboration with IPU and ERMU. Considering required
responsibilitics of each division and unit, it is expected that their working volume
witl be increased incvitably, especially in 1D, Additional stall will be also required
with increase in working volume. Such a number of stafl is counted six in 2010 in
the required number of staft in 1D, Tt is assumed that a team of 3 will be in charge
of inspection of coal mining actives and another team of 3 will inspect other
factories and enterprises. With regards to the proposcd new units of YPU, required
staft who will support ID on coordination and technical issues in counted in the
institutional development (see Chapter 21). Required stall in ERMU who will
support 1D on wastewater sampling and analysis is also counted in the stalf for the

ambicnt environmental monitoring,.

In casec of HLMB and DOF which will be in charge of the inspection of marine
arca, their inspection works arc considered to be covered by proposcd
rcinforcement of patrolling capabilitics (sce Chapter 18.4 and 18.5). As for PA,
however, the expecicd luture works can be covered by the current stall number by

providing intensive skill training 1o them,

Necessary cquipment and facilitics {or the proposced environmental inspection are
mainly vchicles, boats, and computers for daily works. Required computers are
counted as the institutional devilment.  As for required boats, it is assumed that
existing boats of DOF and PA can be fully utilized and boats to be procured for

the reinforcement of patrolling capability of HLMB can be utilized too.

With regards to check on the wastewater from faclorics, enterprises, and ships,
sampling and analysis are expected to he conducted by the proposcd ERMU.
Required costs for sampling and analysis of wastewater arc involved in the cosls

for ambicnt environmental monitoring.

Thus, incremental costs for the proposed environmental inspection arc mainly
those of additional staff and vchicles for 1D. The cstimated cosls are shown in

Table 20.6.11 and summarized as lollows:
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Estimated Incremental Costs for Envivonmentai laspection

DstiationTiems | Costs (USS x 107y

Staff of 1D _ 25

Vebicle 60

Vehicle (Q{-’:M) o ]()__M o
Total L 115

Recommendations
Necessity of Wide-range Moniloring

The intrusion of relatively contaminated water body just outside ol the EMP arca
was identified by the Study. Although monitoring outside of the EMP arca is
beyond the EMP, the monitoring arca will be extended to cover the southern
outskirls of the EMP arca. Mcanwhile, it is strongly recommended that MOSTE
be urged to develop environmental monitoring programs to deal with this cross-

provineial issuc in the Northern Tonkin Gull arca.

Public and Stakcholder Awarcncss

An obstacle to sustainable cnvironmental development in Victnam is the lack of
public awarcness and understanding ol the importance of cavironmental
protection and conservation. The monitoring program can provide information
which conveyed to the residents and tourists of the arca can acl lo cducate the

community on the value of cnvironmental protection.

Monitoring results should be summarized in simple bricf information bullctins
that are made available to residents and tourists at public places and as part of
tourist activities such as boat cruiscs out 1o the Heritage arca. Agencies like
MOSTE, MOI, DOSTE, HLMB, coal enterprises, factorics, and hotels should also
receive them to draw allention to the environment in the EMP arca. Groups like
the Women Union and the Homeland Front can assist in developing awareness on
cnvironment. The proposed Visitor Center (see Chapter 21.4.5) can be fully

utilized for promotion of public awarcness.
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