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1. NEEDS FOR"‘-’ATER RESOURCES DEVELOPMENT IN THE STUDY
AREA

Vielinamese economy enjoyed its high performance of more than 8 % in terms of the annual
GDP growth rate in last a few years. The Govemment lavnched a medium-term economic
development programme toward the year 2000, so-called “Socic-economic Stabilization and
Development Strategy to the year 2000", in which economic development is targeted to sustain
7.5 % in the annual GDP growth rate. The World Bank pltdlCiS 6.0 % of GDP growth over
a period of the year 1990 to 2010 as the most probable scenario.

The Southem Focal Economic Area (SFEA), w_hich covers the main pari of the Study Area,
acts as a locomotive of economic development in the nation along with the Hanoi-Hai Phong

“area and the Da Nang area. This area covers the whole of Ho Chi Minh City, Dong Nai

province and Ba Ria-Vung Tau province and a part of Song Be, Tay Ninh, Long An and Binh

| Thuan provinces with a land area of 12,400 km7 and a popuhllon of 7.8 million. It includes

the so-called “Economic Triangle Zone” that is formed by the three piaces of Ho Chi Minh
City, Bien Hoa and Vang Tau and is emerging as a focal place of economic development in
Viet Nam. In the area, there are large potential demands for domestic and industrial water
supply as well as for electricity supply. Some industrial estates are already put in service and
nearly 20 estates are now under planning. According to the sludy made by the Ministry of
Science, Techniology and Environment, the expected GDP growth rate in the area tip to the 'year

20101is 12 to 13 % and the estimated demands for water and electricity in the year 2010 are 3.9

million m3fday and 22.5 billion kWh/year respectively. Such bemg the case, the amount of
water to be supphed to this area by the target’ year 201 5is csnmatcd at abom 50 m‘ls which is
nearly the same as that estumted in Appendax VH

The Study Area has been suﬂel mg from the shonfall of e1eclrlcnl) especmlly in the d:y season.
The estimate made in Append:x V indicates that the demand of electricity supply in the Southem
Region (PC2} in the year 2015 will be about 10,400 MW (Peak load) and 12.01 GWiyear in
the base case scenario, which are almost ten times larger than the present demands. Waler
fcsourccs development for hydropower gencration, as far as economically viable, is virtually

'heéded_ to meet these demand by taking share of the system-supply capacity, although the
thermal power is expected to take major share in the year 2015. It is also to be noted that

hydropower development is being reevaluated recently not only for économic viewpoint, but
atso from the consideration of environmental protection and natural resources conservation; that
is, hydropower is clean and renewable energy inherently bestowed to the land.

The east coast area, covering Ninh Thuan and Binh Thuan proﬁixiccs, is economically lagging
behind from the other regions in the Study Area along with the central highland area. The area
is fairly dry with less rainfall, and the coastal rivers are generally small in the catchment area,



resulting in the limitedly available water resources. These conditions are impeding the
- expansion of iirigation schemes, and the extreme shortage of water in the dry season is causing
the low cropping intensity in paddy cultivation,

Nevertheless, this area has the largest potential for the expansion of irrigation schemes in the
Study Area. The total area of the potential irrigation schemes concentrated in this area is
estimated at more than 40,000 ha. Available water in the area falls short of developing these
pbtemial schemes, and the possible measure to solve this problem is to divert water from the
Dong Nai River basin to the coastal arca. Full exploitation of the local water resources such as
thie Cai and Luy rivers is also required for this purpose.

There is an area called “HCMC-Long An Delta”,; which extends in the low-lying downstream
reaches of the East Vam Co River and administratively belongs to Long An province and Ho
Chi Minh City. Most of the HCMC-Long An Delta is short of irrigation water and suffers from
-acidic soil and salinity intrusion that takes place in the dry season, causing adverse effects to
agriculturc and people’s daily life. A possible measure to improve this situation in the HCMC-
Long An Delta is to muoducc fresh water by water transfer from the Dong Nati River basin to
this area.

Needs for walter resources development in the Study Area including the discussions above are -

- specified as follows:

-a) Development of hydropower to cope with chronic shortfall of electric power in the |

southermn Viet Nam, especially acule in the dry season,

'

by Dcvclopment of domesuc and industrial waler supply to secure heallhy manpowel -md to -

suslam ihe ecouomlc dcvcfopment in the SFEA

¢

) Agmultural dcvelopmcm in the east Coast area, whcrc shortage of water is one of

shackles in the expansion of the irrigation schemes,

d)  Agricultural dcvelopménl in the low-lying HCMC- Long An Delta atea, where fresh water
is smouqu lacking in the dry season for imigation, acid flushing and salinity repulsion,

€ Da,velopmcnt of the promising irrigation schemes in thc arcas other than the ¢ast coast and
" the HCMC-Long An Delta which are in the planning or potential status,

f)  Bxploitation of groundwater for water supply and agriculural development in the Study
- Area, and '

g)  Promotion of afforestation in the areas where deforestation to cause cxcesswc s01l erosion
and sedimentation is progressing.



{t takes nch time to realize Wwater resources development projécts for all the needs mentioned
above. Furthermore, those needs are mainty listed from the viewpoint to sustain the economic
development in the Study Area. There is an argument that economic disparity between urban
and rural areas is geeat in the Study Area. To enhance the living standard in the rural area and
to narrow down the economic disparity between two areas, implementation of small scale
projects with quick effect of development is in particular desired in the roral area. 1n the
following Section, strategies for the enhancement of living standard in the rural area are dealt

“with first.



2. STRATEGIES FOR TIIE ENHANCEMENT OF LIVING STANDARD
IN THE STUDY AREA

Migration of people sceking job opportunitics from rural areas to large towns such as Ho Chi
Minh City, called mechanical increase, not only has merits to supply labour force necessary for
sustaining economic development of the SFEA, which is a locomotive of national economic
development, but also brings side-effects to deteriorate urban amenity as represented by
squatter’s houses built along the rivers and canals. Excessive migration of people to urban
areas mainly resnlts from the living of rural area staying at a subsisténce level. This severe
lives in the rural area may be inferred from the performance of rural water supply projects in the
Study Area as dealt with in Appendix VH, Domestic and Indusirial Water Supply; that is, the
work to collect drinking water still shares a large pan of daily life of women and children in the
'mral area.

Taking into account the living condition in the rural area, matters to be camied out for the socio-
cconamic development in the Study Area most urgent]y arc to improve social amenity and to
create job opportunities in the rural area.

In terms of water resources development, enhancement of social amenity can be made by
improving water supply in the rural area besides district and major towns in the respective
" regions. As discussed in Appendix VII, a total of 1,207 rural water supply projects are
‘ proposed to be 1mplemented within the coming 20 years as parts of the work to enhance social
b amemty ' : ' '

On the other h'md creauon Of_]()b opporluml:es 'will bc madc by 1mp10wng and re!nbihlaung
small scale :mgauon pro;eus scauercd throughout the Sludy Are’t As d1scussed in Appendnx

© VI; Agriculiural Dcvelopment and Irrigation, a total of 229 small scale lmgahon schemca are

1denhﬁed it the Study Arca, consnstmg of 164 improvement and rehabilitation schemes and 65
new schemes As part of creating job opportunities in the rural area, actions to realize the
improvement and rehabtlitation of those 164 existing schemes as well as the implementation of
65 new schemes are urgenﬂy required to be taken with a project title of Rural Agricultural

: Development Pro_lccl (RADP)

l*ollowmg is the summar y of small scale prolccts to be implemented for the mral development
in the Sludy Area;

s
o
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Small Scate Irrigation Projects _ Rural Water Supply Projects _

_ Existing Rehabilitation New Proposed Projects o
Province Projects — . Numberof Number of
Numberof - Total Area Numberof  Total Arca Commuaes Projects

o o Projects  (ha) Projects ~ (ha) )

{.ami Dong 25 10,309 3 3,050 29 93

Dac Lac 1 120 0 0 19 46

Ninh Thuan 15 3932 3 6,400 9 47

Binh Thuan 56 20,033 2 608 25 193

Ba Ria-Vung Tau 15 _ 8,080 18 8,450 20 239

Dong Nai 33 16,930 7 9,770 18 190

Song Be 16 4,581 20 11,094 1t 78

‘Tay Ninh 3 3,260 12 21,870 9 e
_Long An 0 0 0 . 0 30 w02
_Total ) 164 67,745 65 61,242 170 1,207 -

Further details of rural water supply projects and small scale irrigation projects are summarized
in ‘Tables 2.1 and 2.2, respectively.

It is furthermore noted that proinotion of small scale irrigation schemes has effects not only to
create job opportunities through direct employment or participation, but also to enhance the
induction of agro-based industry and to improve chronic matnutrition common in the rural area,

It is true that it takes much time to "com:plete the rural water suppiy’ programme and the rural
agricultural develdpment programme due to their numerous fm'mber. ‘Howevcr, implémentation
‘of one rural water supply project or rural agricultural devclopment ijroject generates guick effect
to the beneficial arca. Thus, it is considered vrgent to make an implémenlation programme of
Tural water supply and rural agricoltural deveélopment projects to carry ou'l“step by step. Lven if
the implementation of those rural water supply projects and rural agricultu'ral development
projects is undertaken step by step, financial burden to the government is so heavy that
assistance from foreign countries is strongly desired.

‘Faking into account the urgent needs and quick effects to improve living standard in the rural
area, implementation of rural water supply projects and rural agricultural development projects
is proposed to list as candidates of the master plan projects, the selection of which is dealt with
in the subsequent Section 4.1. E



3. OPTIMAL ALLOCATION OF WATER AVAILABLE IN THE DONG
NAI RIVER BASIN

3.1  Principal Appreaches

Needs for water resources development in the Study Area were discussed in the preceding
Chapter 1. To meet the requirement of each sieed, water available in the Dong Nai River basin
is desired to be allocated in an optimal way. 'l‘hc principal '1pproaches formulating the optimal
water allocation in the Dong Nai River basin are represented as follows:

a) Water development in the major potential area with creation of reservoirs - Doiig Nai and -

Be River basins,

by  Agricaltural development in the cast coast area with water diverted from the Dong Nai

River basin, and

¢) - Agricultural development in the HCMC-Long An Delta area with water transfer from the
© BeRiver basin

A schematic diagram for the above approaches is depicted in Figure 3.1 as a basin model.

As discussed in Appendix VII, Domestic and Industrial Water Supply, water demands of
~district and major towns in the Study Area are expected to grow rapidly in future, and
groundwaler will be a main source to meet the demands. Cities and towns developed and to be
; developed in the downstrcam reaches of the Dong Nai and Saigon rivers, i.c. HCMC and the

- corridor towns between Bien Hoa and Vung Tau, wnll seek to lhoac (wo rivers as main water

_sources to meet domestic ancl industrial water demand, : since water demands of those areas are
oo laige to rely on the water sources such as groundwater.

“Taking into account the fact that drinking water is one of basic human needs for daity life,
water requirements of HCMC and the corridor towns between Bien Hoa and Vung Tau to the
Dong Nai and Saigon rivers are to be (reated as the constraint to be met in the mathematical
mode! of the water allocation study to be discussed in the subsequent Section 3.5. It is noted
héré that there might be high chances that domestic and industrial water to supply for the
development in the downstream reaches of the Dong_N'ai River will not meet their demands,
unless close coordination and cooperation is made with the reservoirs to be built and 'cspeciall;y
the existing Tri An reservoir in thie upstream reaches in terms of water release plan. In this
context, a strong recommendation is to establish an institutional coordination body among the
ministries and authorities concerned for managing the reservoirs to be buill,

Another issue to be focused when the water allocation study is discussed is the protection of
natural environment as presented by a fact that low-lying areas extending in the lower reaches
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of the Dong Nai River, the Saigon River and the Vam Co River suffer from such problems as
the degradation of natural environment due to deforestation of estuaring mangrove forests (refer
to Appendix 1V, Natural Environment) and the decrease of agricultural production due to
salinity intrusion. Thus, the water allocation study will be carried out by paying attention on
the protection of natural environment. In fact, this issue to protect natural environment will be
incorporated in the mathematical model to be discussed in the subsequent Section 3.5 as
constraints for salinity intrusion and maintenance flow.

3.2 Water Dcv'elopm'ent in the Major Potential Area

As for the alignment of the reservoirs to be created in the Dong Nai River main stream, the
combined development of Dong Nai No. 3 and No..4 projects with the reservoirs would be
most promising in vicw of electricity generation as well as domestic and industrial water supply

‘in the downstream area, particutarly the SFEA. Others, such as No. 1, No. 2, No. 6 and No._

8 are omitted from the list of s_;ehemes to be implemented by the target year 2015 because of low
econoniic indices and social and environmental reasons. While further details are referred to
Appendix IV,'Na_tuml-Environment, and Appendix V, HydropoWer Generation, Table 3.1
summarizes the scrécning process of reservoirs lo be added to the mathematical model of watér
allocation. '

Dong Nai No. 3 project has a large active storage capacity of 899 million m3, the creation of
which makes it possible to increase not only the installed capacity of Dong Nai No. 4 (up to
double of the independent No. 4) but also its firm energy genelr'ltioni It also contributes to
increasing the firm energy generation of Tri An project and thc river flow i in the dry season at -
the downstream reaches of Tri An’ pmJect Thus, sumultaneous combmed de\relopment of the .
Dong Nai No. 3 and No. 4 is desirable, but in'case where Dong Nai No. 4 is deve[ope(i before
Dong Nai No. 3, the design of the project should be made in consideration of futare expansion.

In the Be River, Fu Mieng multipurpose projeet with the reservoir is promising in view of
electricity gener'mon and diversion of water to the HCMC- Long An Delta through the existing
Dau Tieng reservoir. Besuies the reservoirs mentioned above, i.¢. one existing reservoir of Tri
An and three proposed reservoirs of:Dong Nai No. 3, Dong Nai No. 4 and Fu Mieng,
following reservoirs are to be incoxporaied in the mathematical model of water allocation study;
Dau Tieng, Thac Mo, Ham ‘Thuaii-Da Mi, Da Nhin, Dai Ninh and Song Luy. Dau Tieng is the
existing reservoir built for the irrigation development in the Salgon and Vam Co river basins.

'Smcc Thae Mo, Da Nhim and Ham Thuan-Da Mi, which is under construction but is treated as

exrsung pro;cct in the model, are the existing reservozrs constnicted in the upper reaches of the
Be, Dotig Nai and L'u Nga rivers :especuvely, elmulatcd outﬂows from those three reservoirs
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are treated as inflow to the mathematical model of the water allocation study. Dai Ninh and
Song Luy are the reservoirs proposed as part of diversion to the east coast arca as discussed
below.

3.3 Agricultural Development in the East Coast Area

Creation of the Dai Ninh reservoir in the upper Dong Nai River will be the core coniponent to
divert water from the Dong Nai River to the ¢ast coast area. Water diversion will make it -
- possible to generate an electric power of 300 MW and then to expaiid the irrigation s¢hemes in
the Phan Ri and Phan Thict plains. While further details are referred to Appendix VI,
Agricultural Development and Irrigation, Table 3.2 summarizes the scréening process of
potential itrigation projects to be added to the mathematical model of water allocation besides
the existing irrigation projects.

Diverted water would be capable of irigating a cullivafed land of about 40,000 ha which covers
“the Phan Rt plain (29,700 ha out of a total potential area of 32,000 ha) and an east part of the
Phan Thiet plam (10,000 ha) in conjunction with the waler resources avaliable in the east coast
“area even if actual iixigation area is changed with diversion amount. La Nga No, 3 diversion
: project o in;igaté additional potential irrigation area in Phan Thiet plain was initially considered,
“however, since economic viability of the scheme is low, this diversion concept is cancelled.
"The maiimum imigable area in Phan Thiet plain which is to be supplicd with water from the Dai
1th nservo:r through the Phan Ri plain is limited to be 10,000 ha because of the
topograplucal cons!ramt To regulate local flow and t6 re- regulate the outflow from the Dal :
' -th powerphnl the Luy reservoir 1s 1Iso proposed to be built. |

R

3.4 Agricultural Development in the HCMC-Long An Delta Arca

“The beneficiary area of the HCMC-Long ‘An Delta to receive diverted water from the Be River
. through the existing Dau Tieng reservoir is delineated as an area spreading between the West
* Vam Co River and the Saigon River. Potential irrigation projects as well as the ekisling oine are
Dau Tieng existing (45,000 ha), Dat Tieng extension (48,390 ha), Tay Ninh lower (14,300
lia),'l,ong An Delta-Rach Tram (54, 000 ha), and HCMC (46,000 ha) as referred to Table 3.2.

As diversion measures bolh the Fu Mieng Ieservoir and the Phuoc Hoa reservoir are possrble
spots from where water can be diverted 10 the Dau lleng reservoir through an open channel.
Although the Fu Mieng reseivoir has a phys:cal advantage for dwersson rather than the Phuoc
Hoa, the diversion of water before power generation brmgs the 10ss of energy oulput Takmg
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into account the above condition, followiig two development scenarios are considered as the
alternatives to select the optimal diversion scheme from the Be River to the Dau Tieng teservoir
as schematically depicted in Figure 3.2:

Scenario-A Fu Mieng multipurpose project with a diversion channel of 7 km
long, aind Phuoc Hoa itvigation project with a low intake weir for
the pump intake; and

Scenario-B : Fu Mieng hydropower p_rojcét,'and Phuoc oa irrigation project
with the Phuoc Hoa dam with a diversion channel of 16 km
long.

Besides the irrigation development by inter-basin water teansfer discussed above followmg are
to be incorporated in the mathematical mode! of water allocahon as referred to Table 3.2; Phuoc
Hoa (45,680 ha), Ta Pao (23,0_00 ha), Vo Dat (IS,OOO ha), Tay Ninh' Uppe_r (15,100 ha)

- and Dong Nai riparian existing (23,400 ha). 1t is noted here that Tay Ninh Upper and Tay

Ninh Lower schemes are not one large scale imrigation project, but an mlegrahon of smalt scale
irrigation schemes.

Based on the approaches mentioned above, a mathematical model for the optimal water

“allocation in the Dong Nai River basin will be composed as discussed below,

: 3.5  Model Formulation’

3.5.1 Problem Statement for the S;mdy Area

As noted in the previous Seclions, many development projects in hydropower, agriculture,
water supply and other sectors have been proposed for the project targel year 2015. These .
proposed projects, as noted below, including the recently developed and committed oites are
presented schematically in Figure 3.3 '

- Site 1: Dai Ninh reservoir and hydropower {comnitted);

- Site 2: Dong Nai No. 3 reservoir and hydropower (planned);

- Site 3: Dong Nai No. 4 reservoir and hydropower {planned);

- Site 4: Tri An reservoir and hydropower (existing);

- Site 5: Fu Mieng reservoir, hydropower and diversion (planned);
- Sité 6: Phuoc Hoa irrigation and diversion (planned);

X-9



- Site 7: Dau Tieng reservoir (existing), ivrigation and diversion (planned);
- Site & Phan Ri reservoir, irrigation and diversion {planned);

- Sile 9: Phan Thiet irrigation (planned);

- Site 10: Ta Pao irrigation {planned);

- Site 11: Vo Dat inigation {planned);

- Site 12: Dau Tieng ircigation (existing) and diversion;

- Site 13: Tay Ninh upper irrigation (planned);

- Site 14: Tay Ninh lower irrigation (planned);

- Site 15: Dong Nai riparian irigation (on-goin'g);

- Site 16: Long An Delta-Rach Tram imrigation (planned);

- Site 17: HCMC irrigation (planned);

- Site 18: Hoa An water supply intake (existing and planned); and
- Site 19: Phu Cuong water supply intake (on-going and planned).

As shown in Figure 3.3, the structured problem presented is to find out the optimal allocation
of the available water resources within the Study Area. Selecting the projects for water
resources development and determining the scale of water allocation for various sectors on a
: project-to-projeét base are the answer to this structured problem,

E3.5.2 “Formulation of Mathematical Modet :

“In order to formulate a maihcm’at:cal model to seek the ophma} allocation of water YESOUICes
‘available in the Study Arca, one of ‘the operatlons rcsemch methods, Mixed Integcr

ingramlmng Method, has been 1pplled in Phasc It stady: Based on the screened projects’

prcscntcd i Flgurc 3, a set of mathemahml model has been prepared as presented in
‘Attachment-1. ‘

~ Asnoted in Attachment-1, constraints for each site consist of storage continuily equation, water
balance and other specific criteria. In determining reservoir size, optima? diversion capacity,

intake weir construction and irrigation pump ﬁéility, integer variables have been introduced at -

' 'these sites. It should be noted that all the mtcger variables attached to thése sites become one
‘ (i) if the optimization process finds it economically feasible to build the f’lCI]ll)’ or zero if it is
* not optimal or infeasible. For instance, if the reservoir at site 2 (Rong Nai No: 3 damsite) is
not feasible, the integer variable at site 2 becomes zero. T herefore, the corre’sponding_ decision
= variablcs of the reservoir at Dong Nai 3 damsite would also become zeto in the constraints
| specified for this site. These inieger.variables representing reservoir, diversion canal, intake
weir and irrigation pump facility are included in the Sites 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 16 and 17. In particular, since the selection between sites 5 and 6 is sought as a diversion
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measure from the Be River to the HCMC-Long An Delta area, the sum of integer variables at
the site 5 and 6 becomes one al most; that is, integer one is givén to either site or zero is given
for both. For Sites‘ 1,4, 15, 18 and 19, the intcgér value is not given", since these ave existing
or comiitted projects or since right-of-way is given in water allocation, i.c. Sites 18 and 19.

3.5.3 Objective Function

The objective function utilized in the Dong Nai Mixed Integer Programming Moedel is to
maximize the net benefit, which is the difference between the annual economic benefit and cost
given for each site as expressed below:

Net Benefit = Total Benefit - Total Cost

where total benefit includes benefit which will be obtained by hydropower generation,
irrigation development and water supply. Total cost in the objective function includes
construction costs for the proposed dam, irrigation development, diversion channel z‘ind_ water
supply facilitics as well as the operation and maintenance cost for them. |

3.6  Parameter Inputs for Model Application

3.6.1 - Estimate of Natural Inflow

‘In order to determme the oplmnl SOllIthll for the Dong N'n \Alxed lnlegcr Progr.smmmg
‘Model, monthly discharge at the Hoa An intake with a%sumpllon that the Tri ri An power station f
is operating as the existing condition, for 2 a duration of 29 waler—years is prcpan.d as noted in

Table 3.3. This Table is required because the mathematical model presented in Attachment-1
requires monthly inflow data for all the project sites considered.

- The representative year for this analysis, which represents the 4-year drought flow, is defined

based on the data given in Table 3.3, since the 4-year drought is utilized in order to coincide
with the planning scheme of the irrigation development. From this Table, the year 1974 is
defined to be the 4-year drought flow for the study. Natural inflow data for each site have been _
prepared using Tank Modlel and by multiplying the ratio of catchment area and mean annual
rainfall for réspective site. It should be mentioned here that the model utilizes a water-year in
ﬁofdér to well represent the seasonal flow patterns and seasonal water demand patters; that is,
the first month of the 4-year drought starts in November 1973 and the last month of the
standard year be October 1974, The teprescnta!we 4-year drought flow utilized in the model is
presented in Table 3.4,
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3.6.2 ' Reservoir and Power Plant Parameters

Storage-water.lcvel relationships tequired for the Pong Nai Mixed Integer Programming Model
are obtained with reference Appendix V, Hydropower Generation and Appendix VI,
Agricultural Development and Irrigation. The following presents the tail water level and
‘storage-water level function utilized in the model:

e - o (Unit: )
Site _TWL Storage-Water Level Function
Dai Ninh 209.5 H=0.0794*5+860
Dong Nai 3 487.0 H=0.0250*S+543
" Dong Nai 4 2870 H=0.290%S5+442
Tri An 3.8 H=0.0047%S+ 50
_Fu Mieng 40.0 H=0.0173*S+ 69

~ For each reservoir altemnative, the maximum active storage and the maximum plant discharge
incorporated in the Model are assumed as follows:

- Case Maximum Active Storage Maximum Plant Discharge
o (million m3) - (m¥s)
Dai Ninh S
: Case ! - . 252.00 57.0
- Dong Nai No. 3 - ' N '
Case 1 : 622.29 ; 197.2
. Case 2 . 1,244,58 _ 12244
o Case3 © 02,2400 - 232.0
- Dong Nai No. 4 I _
¢ Casel | S - 134.05 - 92.3
© . - Case2 ; , © 204,91 : . 136.8
“Fu Mieng. ' B j -
+ o+ Case 1 (wnhoul Div): L4600 : -, 460.0
- Case2(w11h Div) S 46000 ' . 2200
*Phan Ri (Song l.uy) R T : o
. Casel: : - 1250
cCase 2 © 500 ' .
“Case 3 : ' 75.0 -
Casc 4 100.0 -
Case 5 125.0 -
Case 6 ) 150.0 -
- Case? 175.0 -
- Case8 ‘ 2000 -
'ln An ' S ' .
“Case | (Exnstmg) 2,542.0 880.0
Dau Tieng '
Case 1 (l“xlshng) - 1,100.0 -

Since Tri An and Dau Tieng reservoirs are existing, one reservoir alternative is given in the
model. Similarly, for Dai Ninh Ieservoir, one allemalwc oblained from the feaSIblhly study
~ report prepared by PIDC2 is incorporated in the Model as specified above.
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Minimum monthly firmt discharge for Dai Ninh power plant (19 m%) and Tri An power plant
(230 m3/s) unider 4-ycar drought flow has also been incorporated in the model in order to
obtain realistic resnlts for the release from these dams.

3.6.3 lirigation and Water Supply Parameters

In Dong Nai Mixed Integer Programming Modcl, monthly water requirements and maximuni
irrigable aréa are obtained for sites 6, 7 8,9, 10, 11, 13, 14, 16, and 17. Thcrsc water
requirements are presented in Table 3.5. For the existing irrigation at Dau Tieng (45,000 ha)
and 'Dong Nai riparian area (23,400 ha), water requirements have been incorporated in the
Modcl as mandatory demand in order to secure the current irrigation condition in the area.
Futthermore, it should be noted here that for Site 9, Phan Thiet, maximuni irrigable area is
defined to be 10,000 ha. This value is oblaincd based on the assuniption that water required
for irrigation is obtained from the natural inflow to Phan Thiet and diversion from Song Luy
dam at Phan Ri. Therefore, the right bank of the Ca Ty River in the Phan ‘Thiet plain.is rot
included in the maximum irrigable area (refer to Appendix VI, Agricultural Development and
irigation). Reétum flow for the maximum irrigable area of each site is summarized as follows: |

T Site Project _ Return Flow (%) Max. Tirigable Area (ha)
" Site6  Phuoc Hoa 010 45680
- Site 7 Dau Tieng (Extenéion) .10 © . 48,390
Site 8 Phan Ri : : 0.15 ; 29,700
Site9  ° Phan Thiet : o 0s o 10,000
Site 10 TaPao S 0as T 23000 0 -
Siteli  VoDat . 01§ 15000 0
Site 12 Dau Tieng (Existing) . 00 45,000 -
Site 13~ Tay Nink Upper . 0100 . IS0 o
Site 14 ' Tay Ninh Lower = 0.10 14,300
Site 15 Dong Nat Riparian (Existing) 0.10 23,400
Site 16 - Long An Deha 0.10 54,000
Site 17 HCMC | 0.10 46,000
) Total | - 369,570

“Water supply requirements at the Hoa An intake for HCMC and the economic t:‘iatlglc'zoxie and
‘at the Saigon intake (Phu Ciiong) for HCMC are also oblained based on demand projection of

the municipalily and industrial sites as well as the im'plememation programme of water supply

projects as follows:
_Site "~ Requirements, m¥sec__
Hoa An 36.8 (3,187,000 m¥/day)
Saigon 10.9 (940,000 m*/day)
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A requirement of 36.8 m¥/sec at Hoa An is estimated under the condition that all the towns
along National Highway No. 51 alohg with HCMC seek to the Dong Nai River as a primary
“water source to mect their water demands, These requirements are treated as mandatory release
in the mode] as mentioned in preceding Section 3.1. It is noted here that water demands in the
year 2015 are estimated at 2.1 millton m3/day for HCMC and 1.7 million m3/day for the towns
along National Highway No. 51. Details of the demand calculation are presented in Appendix
VI,

3.6.4  Parameters for Water Diversion

Diversio_n schemes within the Study Area are considered at sites 1, 5, 6, 7, 8 and 12. For sites
S and 6, altemative schemes, as specified in preceding Section 3.4 above, are incorporated in
the model together with five maximum diversion capacity altemnatives for each site. Similarly, a
total of five alternatives for the maximum diversion capacity at the sites 7 and 12 are

incorporated. For Sile & (Phan Ri to Phan ‘Thiet diversion), the maximum diversion capacity of
the channel is defined at 40 m¥s. For Site 1 (Dai Ninh), the maximum diversion capacity has -

to follow the maximum plant discharge of 57.0 m¥s which is the maximum turbinable flow.

3.6.5 - Salinity Intrusion, Maintenance Flow and other Parameters

S'al"mity intrusion is one of major adverse factors for the agricullufal'developinent and water
supply i in the arcas lymg in the downstream reaches of the Dong Nai, Saigon and Vam Co
- FIVers. An intensive sludy to assess the amount of lmmtenan(:u flow 1ot to cause any adverse
j effects lo 'igncullural devclopment and water supply by sahmly intrusion is undertaken in
: Appendlx IX. : fot

' Acéoifdiné to the Vietnamesc standard, salinity concentration of'd.rinking water is stipit!ated to
be 0.25 g/l or less. Simulation of salinity intrusion discussed in Appendix IX reveals that an
‘amount of 100 m¥s be secured at Site 18, Hoa An intake for water supply, as maintenance
flow of the Dong Néi Rivc_r to keep the salinity concentration to the stipulated level, whilst
25 m¥s ai Site 19, Phu Cuong intake for water supply, as maintenance flow of the Saigon
River. . |

Sim'ilarly, the minimum flow required for the Vamm Co River is defined from the result of the
salinity intrusion simulation study at Xuan Khanh where the intake of irrigation cana'i for Loig
An Delta-Rach Tram éxisls. At this point, since water is utilized for ihc agricultural
development only, a salinily concentration of 4.0 g/l is utilized as the standard 3to niai'ntain, and
20 m¥s has been determined to be the discharge to release for prc:venting the East Vam Co
River from salinity intrusion. o




Minimum flow required at the Cai River in the ¢ast coast arca has been defined so as to
maintain 10 percent of the natural inflow (4-year drought flow) to the site for cach month which
is defined in Table 3.4 at a point just downstream of the Phan Thiet irrigation water intake.
Similarly, the minimun strcam flow just downsiream of Phan Ri damsite in the Luy River is
set at 10 percent of the natural inflow (4-year drought flow to the site for each month).
“urthermore, maintenance flow released fronm the Dau Tieng reservoir to the Saigon River is set
at 20 m¥/s, while requircient downstream of Phuec Hoa pump station has been set at
18.6 m¥/s, which is the historical minimum flow obtained from 30-year Tank Model
simulation at the Phuoc Hoa gauging station.

3.6.6 Costs and Benefits for Obje:clive' Function

“The objective function presented in Attachment-1 includes cost and benefit functions of all the

water resources development projécts included in the model. ‘The projects are resérvoir,
hydropower, water diversion, irrigation and water supply Construction costs rclated to
existing facilities, such as Tri An, Ham Thuan-Da Mi, Thac Mo and Dau Tieng, are treated as
sunk cost and are not included in the model. Construction costs which would be utilized in the
objective function depend on the integer variables chosen as the optimal set of solution.

Herebelow present costs and benefits for cach allernative scheme incorporated in the model. It
should be noted here that all the costs and benefits given for each allemative scheme are based
on the study result of Phase IT; that is, a further detailed study to estimafe the benefits and costs
for the selected master plan projects is carvied out through Phase 111 based on this oplimal water

allocation study (refer to subsequent Section 3.8).
: :(ll) Reseh’oir and Hyﬂropower Stations:

‘Construction costs related to reservoir and h)dropower stauons are prcsented below

__Case _‘Total cost (mllllon USS)
Dai Ninh :
Case 1 526.0
Dong Nai No. 3 _
Case | 256.0
Case 2 326.0
Case 3 375.0
Dong Nai No. 4 : :
Case t 302.0
Case 2 o 397.0
FaMieng -
Case | (wnhout Dw) 248.0
_ Case2{(withDivy _254.0




(2) Imigation Projects:
Costs related to the irigation works at each station are présenled below:

Annual Cost for Dam and Weir
Unit: US$ mil.

Investment Annual Cost for Dam and Weir
i Cost Investment  O%M Total __Remarks
Site 6 (Phucc Hoa)
Headworks: -
Alt.-1 80.75 8.08 0.6 8.69
Alt.-2 . 28.73 2.87 2.0 5.52

" Site 8 (Phan Ri) and Site 9 (Phan Tiet)
Song Luy Reservoii:

Alt. -] 29.50 3.0 0.2 3.2
Alt, -2 31.50 3.2 0.2 3.4
Alt. -3 33.50 3.4 0.3 3.7
Alt. -4 36.00 3.6 0.3 3.9
All. -5 38.50 39 0.3 4.2
All. -6 40.50 4.1 0.3 4.4
Al -7 - 43.50 4.4 0.3 4.7
All. -8 - 50.50 5.4 0.4 ‘5.8 Maximum
Site 10 (Ta Pao} and Site 11 (Vo Dat)
Weir Construction Cost:
- Ta Pao 12.60 1.26 0.1 1.35
Vobat: . 16.30 1.63 0 1.75

Note: Alternative-1 for Phuoc Hoa dam and Altemative-2 for Phuoc Hoa pump station

lmganon System- Annua‘l Cost for lrngahonSystem Annual Cost

*lrrigatien 0 Imeslment Investment O & M Total . per 1,000ha = |

.  Scheme - Cost (US¥ha) _ (US$/mha) _ (USHha) (USS/1,000 ha)
Sie6 ‘PhiocHoa . 3470 . 37 34 3 381000
Site 7 ‘-DauT:eng{mens.on) 1300 130 s 179 179,000
" Site 8 Phan Ri . 2470 247 23 270 270,000
Site 9 Phan Thiet 1550 155 23 178 178,000%
‘Sitc10 TaPao 2210 221 2% 247 247000
Site 11 Vo Dat - 2350 285 43 328 323,000
Site 12 Dau Tieng (iisting) 1,300 130 9. 1 179,000
“Site 13 Tay Nich Upper - 2340 234 58 292 - 292,000
'Site 14 Tay Ninh Lower 2320 232 58 290 290,000
Site 16 Long AnDela L 2,040 204 29 233 233,000

Stel? MCMC 223 74 99 253 253000

* Including the construction cost for diversion channel.
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(3) Diversion Channels
Costs related to alternative diversion channels are presented below:

&

Case Max. Div. Capacity-  Total Cost
B _@m¥s)  (mil. USH)
Fu Mieng Diversion (Site 5)
Case | 60 20
Case 2 70 22.6
Case 3 80 25.2
Case 4 90 27.8 -
Case S 100 - 303
Phuece Hoa Diversion (Site 6) _
Case | 40 33
Case 2 _ 55 48
Case 3 60 56
Case 4 . 70 66
Case 5 80 72
Dau Tieng Diversion (Site 7)
Case | 60 2.1
Case 2 C 70 2.4
Case 3 T 80 2.8
Case 4 90 3.3
Case 5 - 100 3.8
Dau Tieng Existing (Site 12) o
Case | 60 5.5
© Case 2 70 6.4
Case 3 80 7.5
Case 4 30 8.7
i N CaseS 100 102

It is noted for Phan Ri (Site 8) that construction cost of the diversion channel with the
maximum capacity of 40 m¥s is included in the inigation development cost at Phan Thiet.

(4) Watér Supply Projcéls:

Conslitction costs to develop drinking and industrial water are as follows:

Sites 18and 19 e L
N Investment Cost USS mil. ~ Annual Cost USS mil.

- Hoa An 800 30.0

__ Saigon . 75 7.50

B_eneﬁts: incorporated in the Model are assumed to be USS 0.02/kWh, which is the long run
marginal cost for electric power generation, for all hydropower generation and USs$ 0.15/m3
for water supply, which i$ the ai’erage water tatiff derived from revenue for the HCMC water
Supply system. Incremental benefits for each irrigation project are defined as follows:
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Site _Project Benefit $ha

Site 6 Phuoc Hoa 1Y 1,174
- Site 7 Dau Tieng (Extension) 1,128
- Site 8 Phan Ri 990
Site 9 Phan Thiet 062,
Site 10 TaPac 828
Site 11 Vo Dat 975
Site 12 Dau Tieng (Existing) 1,128
Site 13 Tay Ninh Upper 1,128
Site 14 Tay Ninh Lower 1,128
Site 15 Dong Nai Riparian 1,000
Site 16 FLong An Delta’ 457
Site17 HCMC 474

B Includmg water supply bencﬁt of $424/ha

3.7 Model Solution

Given the structured problem and the constraints as stated above, the mode! is solved using the

General Algebraic Model (GAMS) incorporating Optimization Subroutine Library (OSL)
solver. The optimal solution obtained from the model is presented in Table 3.6 and Figure 3.4,

* from which the following can be said:

(1) Water Diversion and Trrigation Development |

It can be said that the water resources in the Study Area are relalwely abundant and that
diversion of water from the Be River to the Saigon and Vam Co rivers would enable additional
irrigation development in the latter area. In ordér to compare the polenual irrational
development scenario of diverted-case and non-diverted case, the model is'appliecl by enforcing

integer variables at both Fu Mleng and Phuoc Hoa dwersmn alternatives to be zero; that is, no
- dwemon scheme is cons;dered from the Be River to Sa:gon River. Constraints mcozporated in -

the model, stich as boundary conditions at the_ Dong Nai River at Hoa An, the Saigon River at
5 Phu Cuong and the Vam Co River, have been kept the same. The result of this analysis is as

follows:
~ o e Unit: ha
Site - i - Project Max. I |g Area Diversion No Diversion
‘Site 6 - Phuoc Hoa 45,680 ' 45,680 45,680
- Site 7+ Dau Tieng (Extension)* _48,390 : 48,2390 37,264
- Site8  Phan Ri 29,700 129,700 ~ - 29,700
. Site9 . Phan Thiet C 10,000 - 10,000 " 10,000
~ Site 10 ¢ TaPao 23,000 19,000 : 23,000
Site11 . Vo Dat _ 15,000 12,617 - 15,000
- Site 12 Dau Tieng (Existing) 45,000 45,000 - 45,000
- Site 13 Tay Ninh Upper - 15,100 10,825 10,825
Site 14 Tay Ninh Lower - 14,300 _ 14,300 14,300
Site 15 DPong Nai Riparian 23,400 23,400 23,400
Site 16  Long An Delta* 54,000 31,170 0
L Sie 17 MCMce* 46,000 6000 0
Total 369,570 336,082 274,169

Note: * Beneficiary areas by diversion from the Be River.”
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The above result presents the fact that it is not possible to il&’igate a total of 88,300 ha (entire
irigation arca of Long An Delta and HCMC irrigation area and part of Dan Tieng Extension)
without the water diversion from the Be River, although the case without diversion shows a
favour for Ta Pao and Vo Dat. Water resources in the Study Area are abundant, as noted
above, however, wtilization of water in the Study Area would not be optimally allocated unless
waler is diverted from the Be River to the Saigon River.

Furthermore, considering the paddy production in the Study Area to compare with the demand
growth at the target term of the year 2015, the following Table is presented to analyze the
incremental paddy production in the Study Area:

Incremental Paddy Production

- Development  Present Future Production
Site Project Area Production Production  Increment
- B . (ha) ~ {ton) (ton) = (tom)
Site 6 Phuoc Hoa 45,680 39,630 139,360 99,730
Site 7 Dau Tieng (Extension) 438,390 181,460 235,660 54,200
Site 8 Phan Ri ; _ 29,700 41,440 182,660 141,220
Site 9 Phan Thiet 10,000 22,230 61,500 39,270
Site 10 TaPao ' 19,000 51,950 . 150,510 98,560
Site 11 Vo Dat 12,620 1,750 107,100 105,350
Site 12 - Dau Tieng (Extension) 45,000 168,750 168,750 0
 Site 13 Tay Ninh Upper 10,830 40,590 124,490 83,900
Site {4 Tay Ninh Lower | 14,300 53,630 164,450 110,820
- Site 15 Dong Nai Riparian ' 23,400 . 70,b200 70,200 0
Site 16 - Long An Delta 31,170 53,200 192,070 ~ ‘138,870
Site 17  HCMC 46,000 . 55,800 221,630 - 165,830

Total 336,090 730,630 1,818,380 1,037,750

‘With an increased irri gation area _df: 267:,690 hh'(i;c. 336,090 ha nmihﬁs 68:,400 ha of 'cxisting“
Dau Tieng and Dong Nai Riparian) by irrigated agriculturat development, the inciemental paddy

production is estimated to te 1.04 miltion tons per annum in the yc'ar?{')lls. While, the - |

requirement of paddy to meet the population increased by 7.3 million in the Study Avea from
the year 1995 1o 2015 would be about 2.1 million tens by assuming a pér capita consumption
of 285 kg/year. The iirigation development to the full extent under the optimum utilization of
water resourees in the Dong Nai and surrounding river basins would contribute to the stable
food supply in the Study Avea. This irrigation development matches to the agriculiuzal -
development policy in’ the Study Area to intensify food crops such as rice by taking into
consideration the present situation that food production can only satisfy S0 % of demands in
food stuffs. By doing such endeavour in agricultural development, there would still fall short
of food supply, which would have 1o be supplemented by the increased paddy production
through the rehabilitation and extension of the existing irrigation schemes and import of paddy

~ mainly from the Mekong Delta.

Monthly diversion amount of respective diversion schemes is summarized in Table 3.7.

X-19



(2) Comparision of Diversion Schemes at Phuoc Hoa and at Fu Mieng

1t is worth mentioned that the diversion scheme of Fu Mieng is selected as the optimal diversion
schemé when compared with the Phuoc ]lofi scheme. Asa comparisiom tlile model is set so as
to enforcing the selection of Phuoc Hoa diversion scheme. The result of the analysis reveals
that the net benefit of the model when Phuoc Hoa diversion scheme is selected would become
USS$ 491 million while that of Fu Mieng diversion scheme is US$ 492 million. While the
difference of net benefit between two schemes is marginal, the model tentatively concludes that
FFu Mieng diversion scheme is more beneficial and therefore it is included in the opiimal set of
solutions. However, further studies to select the optimal one between two alternatives shall
continue in the fcaéibility study to be carried out in future.

(3) Development of East Coast Area by Dai Ninh Diversion

From the optimal set of solutions presented, it is found that diverted water from Dai Ninh to the
east coast area would fully be utilized by constructing the Song Luy reservoir and by re-
diverting wzite_r to the Cai River for the full development of Phan Thiet and Phian Ri plains, and
that Phan Ri would be developed by constmctihQ the Song Luy reservoir with the active
storage capacity of 110 million m3, '

(4) Development of Hydropower Damsites

The results also indicate that the reservoir development at Dong Nai No. 3 and Dong Nai No. 4
is not required from the optimal water allocation standpoints.- It should be noted that, “however,
this result is based on the constraints incorporated in the Model, as presentcd previously
(undercsmmted energy output due to draught year), and that elecmcﬂy demand by lhc target
' year 2015 is not mciuded in the Modcl (no consideration for capacny value). Hydropower
_ dcveIOpmem in the Study ‘Atea is studied scparatcly in Appendix V. Reservoir development
: recomme;nded in Appendix V, such as Dong Nai No, 3 and Dong Nai No. 4, would create
' further positive impacts to the dowastream flow, especially in the dry season. Therefore, the
optimal set of solutions obtained by the water allocation study should concurrently be
considered.

(5) 'Water Requirement at the Hoa An Intake and Future Development of lh'e'Dcing Nai River
‘Basin beyond the Target Year 2015

" As discussed in preceding Section 3.6.5, the minimum flow requirement at the Hoa An intake
for the salinity intrusion is set at F00 m¥/s, whitst water supply requirerents for HCMC and
the towns along National Highway No. 51 arc 36.8 m3/s. Since the minimum monthly firm
discharge at Tri An is set at 230 m¥/s, the balance between water actually released from the Tri
An power plant and water requirements for water supply and salinity intrusion is counted as the




future potential for development. Following is the discharge secured at Hoa An before the
abstraction of requirements for water supply: '
{Unit in m¥s)

Jan. Feb. Mar Apr. May Jun.__;luly Aug. ‘Sep. Oct.  Nov. Dec.

A4 234241 243 468 294 472 1015 500 1237 674 295

The above Table suggests the fact that a further development of some 100 m¥s (i.e. = 234 -
36.8 - 100 m3/s) be possible beyond the target year 2015 at the downstream reaches of the
Dong Nai River, provided that the minimum flow of 100 m¥s is kept at the Hoa An intake for
salinity intrusion and that the minimum monthly firm discharge at Tri An is kept at 230 m3/s.
Direct diversion from Bien Hoa of the Dong Nai River to the Saigon River and further through
the Rach Tra canal to the East Vam Co River would be considered as one of development
altematives beyond the year 2015 for further development of low-lying areas extended in
HCMC and Long An province. Such a proposed diversion route is shown in Figure 3.5.
Figure 3.6 shows the éom'parison of flow of the Dong Nai River at Hoa An between that in the
Model Solution after abstraction of water requirement for inigafion and diversion for the Master
Plan Projects, and the natural flow under the condition with the Tri An reservoir, Ta make sure
the development plans at the lower reaches of the Dong Nai River, intensive measurements to
clarify the amount of mandatory release for salinity intrusion are required {o be continued.

Similarly, dischargc secured at Phu Cuong of the Saigon River, where the minimum flow is set
at 25 m3/s for salinity intrusion, after the abstraction of requirements for water supply is as
follows: ' ’ ' L '

 (Unitin m¥s),

- Jan, ;Feb—.TWMar_~ Apr. TMa_y—;— Jun. July  Aug. : Sep :Oct. Nov. : Dec.

5 25 25 - 25° 37 83 42 25 52 75 . 60 | 25

For the East Vam Co River, discharge secured just downstream of Xuan Khanh:, where the
minimum flow is set at 20 m3/s for salinity inteusion, after the abstraction of water
requirements for irrigation for Long An Delta-Rach Tram is also presented as follows for
reference: B
o e (Unit in m¥s)
Jan. ¥eb. Mar Apr. May Jun. July Aug.__ Sep  Oct. Nov." Dec.

20 20 20 20 22 59 32 62 59 183 54 26

3.8  Sensitivity Test

A 4-)'cér drought flow estimated at Hoa An is used to gain the oplimal water allocation of the
Doitg Nai River basin as discussed in preceding Section 3.6.1, since the Hoa An site is
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considered to be the most appropriate place to measure hydrological rcgimé of the whole of the
Dong Nai River basin. However, there is an argument that hydrological regime does not
necessarily coincide between the Dong Nai main stream and the Be River, which is the crucial
water source for the diversion scheme to the Saigon and East Vam Co river areas. Indeed, a
careful assessment of discharge data at the Phuoc Hoa station, which is the representative
discharge gauge in the Be River basin, shows the 4-year drought in the 1969 water year, i.e.
November 1968 to October 1969, against the 1974 water year at Hoa An.

A sensilivity test is carried out to see the chaiige of iirigable area, in palticul'ar'in the Saigon and
Kast Vam Co river basin, by applying flow data of the 1969 water year to each interesting site.
Foltowing shows the result of sensitivity test and compares the irrigable ateas gaitied by
applying 1969 and 1974 water year dadta for each scheme:

Irrigable Area, ha

_Trrigation Schemie Maximum 1974 Water Year 1969 Water Year
Site 6  Phuoc Hoa 45,680 ' 45,680 45,680 ‘
Site 7  Dau Tieng (Extension) 48,390 48,390 48,390
Site8  PhanRi 29,700 - 29,700 29,700
Site 9 - Phan Tiet - 10,000 10,060 10,000
“Site 10 Ta Pao 23,000 19,000 - 19,000
Site 11 VoDat : _ 15,000 12,617 8,915
Site 12 Dau Tieng (Existing) 45,000 45,000 45,000
Site 13 Tay Ninh Upper - 15,100 10,825 8,926
- Site 14 'Tay Ninh Lower 14,300 14,300 - 1,4300
Site 15 Dong Nai Riparian 23,400 23,400 23,400
(Existing) _ - _
Site 16 Long An Delta .. 54,000 31,170 23,173
++ Site 17 HCMC . L 46,000 - 46,000 40,752
1 Total, -~ 369,570 i 336,082 . 317,836 ~

" The above sensilivity test tells the tendency that the irrigable area, in particular Loﬁg An Delia

~and HCMC, reduces as the flow of the Be River decreases. Taking into consideration the
uncertainties involved in return flow, cropping pattern and maintenance flow of the Saigon and
East Vam Co rivers, the result obtained by using hydrological data of the 1974 water year is
treated as a'pri_m'e result, whilst reference for the result gained by the 1969 data.




4 FORMULATION OF MASTER PLAN
4.1  Seclection of Master Plan Projects
The optimat allocation study of water resources available in the Study Arca as discussed above

has presented various significant points of consideration for the integrated development of the
Study Area. Based on the result of the optimization study as well as discussions to enhance the

Nliving standard in the rural area given in Chapter 2, master plan projects to be implemented

within coming 20 years, i.e. by the year 2015, in the Stady Arca are proposed as given below:

() improvement and rehabilitation of 164 small scale irrigation prolects as well as thc

|mplememat10n of 65 new ones as the rural agricultural developiment project,
2y A total of 1,207 rural water supply projects,
(3) Two hydropower projects with reservoir (420 MW in total);
Dong Nai No. 3: 180 MW
Dong Nai No, 4: 240 MW,
(4) The Be-Saigon diversion project (a diversion amount of 66 m¥/sec to the exisling Dau
Tieng in the Saigon River basin),
(5) Eight (8) irrigation projects (242,560 ha in total) including Song Luy mngahon reservoir
project (110 mitlion m?‘ in active storage); Phuoc Hoa (45,680 ha), Dau Tieng Extension
(48,390 ha), Phan Ri (29,700 ha), Phan Thiet (10,600 ha}, Ta Pao (19,000 ha), Vo Dat
(12,620 ha), Long An Delta (31,170 ha) and HCMC (46,000 ha), '

(6) Water supply project along National nghway No 51(1.7 !l'll“l()n m¥/day in demand), :

-~ and

o ¢)) : Strenglhemng of the orgamzauon on water n,lalcd msmuuons

- The master plan projects proposed in the Study Area are summarizcd in Table 4.1 and shown in

Figure 4.1 except for tem 7, which is the institutional proposal to smoothly implement the
projects mentioned in ftems ! to 6 and is discussed in subsequent Section 4.3,

As discussed in Chapter 2 above, attention is also called for the socio-¢conomic development of '
the Study Area, espec:ally taking into account the living condition in the rural area. Inorderto
raise the living condmon in the rural area, it is proposed that the rural water supply pro;ecls as
discussed in Appendix VI{-and the rural agricuitaral development projects d iscussed in
Appendix VI be incorporated as a set of master plan project. Noting the urgent demand which
must be responded by the Government, these rural agricultural development projects ang rural
water supply projects are critical for the overall increase of the living standard in the rural area.

This set of master ptan projects would not only create job opportunities but also focus on the

improvement of social amenity and reduction of poverty in the rural area. ‘In other words and
most importantly, it would contribute to the sustainable development of the rural area. While
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the scale of each project within this set of master plan projects is small, the significance of the
impacts of these projects which will contribute to the rural area cannot be neglected.

In the water allocation study in Phase II, the power output of Dong Nai No. 3, No. 4 and Fu
Mieng, which is tentatively selected as the diversion alternative of the Be-Saigon diversion
project in this study, was assumed to be 130 MW, 318 MW and 60 MW. However, based
on the topographic survey and the further optimization study carried out in Phase IH, the
capacities of these projects are modified to 180 MW, 240 MW and 55 MW respectively.

In view of the integrated regional developsient, a total of eight irrigation projects out of ten
projects which are optimally defined in the above Section 3.7 are incorporated as the master
plan projects due to the fact that Tay Nioh Upper (10,825 ha) and Tay Ninh Lower
(14,300 ha) are included in a list of master plan projects to deal with the rural agricultural
~ development projects since those two areas are a cluster of small scale irrigation projects. As
noted above, the irrigation development to the full extent under the optimal utilization of water
resources in the Dong Nai and surrounding river basins would contribute to the stable food
* supply in the Study Area.

Furthermore, the optimal allecation study has also revealed the facts that, in order to support
the full development of: potential irrigation area, three key projects:' 1) Dai 'Ninh
hydropower/diversion for the inter-basin transfer of water resources of the upper Dong Nai
River basin for the development of east coast area; 2) Fu Mieng hydropower/diversion for the
inter-basin transfer of water resources of the upper Be River basin for the development of the
Saigon and East Vain Co river basins; and 3) Song Luy irrigation reservoir for the full

utilizalion of water resources l'o be made available by the construction of Dai Ninh for the east -

: coast area are mdlspcnsable {'akmg mto consuleralton that the Dai Ninh pro;ect is already
~ given the priority to be developed in early 20003 by the Vietnamese Government, the project is
 treated as a committed project, the _development of which is deterniined; that is, the Dai Ninh
projéct is excluded in the list of this master plan projects to be developed by the year 2015,
-~ Meanwhile, Fu Mieng and Song Luy reservoir pro_lccts are included in the list of this master
pian projects.

- Moreover, in view of the electric supply situation that eleciric power demand is expected to
: grdw some 10 times greater than the present level within coming 20 years as discussed in
- Appendix V as well as in view that indigenous and renewable energy, i.e. hydropower, shall
be developed as much as possible to save fossil fuel for foreign exchange eamings, the
-combined scheme of Dong Nai No. 3 and D(’)ng Nai No. 4 is included as a master plati project.
As noted in the above Section, this master plai'project would créate further positive impacts to
the downstream flow, especially in the dry season, Considering the full development of SFEA
and further demand which will bé created by future expansion of Bconomic Triangle Zone,

HCMC and its vicinities beyond the target year of 20150 the mid-21 century, the positive
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impacts of the combined scheme of Dong Nai No. 3 and Dong Nai No. 4 cannot be neglected
and this schemé is thus incorporated as the master plan project,

Development of domestic and industrial water, as discussed in Appendix Vil and the Section
above, is important not only for meeting the basic human needs in the Study Area, but also for
economic development in the southern Viet Nam including SFEA promised as a locomotive of
national economic development. While many districts and major towns scattered in the Study
Atvea sthilt have such a scale that their water demands can be met with the developiient of
groundwater, HCMC and the corridor area along Nationat Highway No. 51 between Bieit Hoa
and Vung Tau arc needed to seek a watei source of domestic and industrial water supply to
surface water such as the Dong Nai River due to a Jarge future demand of 2.1 million m>/day
for the former and 1.7 million m3/day for the latter in the year 2015, thus incorporated in the
optimal water allocation study.

Water supply proj'ects for HCMC and the corridor area along National Highway No. 51 are '
considered to be highly possible candidates for master plan projects by taking into account the
development scale as well as the influence to the economic development in the nation.

Currently, a master plan study is now undertaken with funds from the Asian Dcvcldpmem
Bank to miake a conctete development plan for the water supply of HCMC. On the other hand,
the corridor area along the National Highway No, 51 consisting of five demand zones (refer to
Appendix VII) does not so far have a clear plan for water supply in an inlegrated manner, even
if studies for a few specific projects are independently carried out by the Vietnamese
Government. - Taking into consideration the siluation ment_idnediabove, the water supply
project aldng National Highway No. 51 is selected as the naster plan project of water Sujipl_y.:

= Flood mitigation study discﬁééed in Appendix VI identifies tlie ﬂoo& lirénc areas in the S‘;{udy' P
Avea such as Cat Ti ien and Ta I.ai area in the upper Dong Nai, | Ta Pao and Phu Dien area in the

L.a Nga River and the lower Dong Nai and Saigon river areas. Since flood simulation study
reveals that flood damages in the said areas are substantially solved with flood retardation

effects of the existing and proposed reservoirs, flood mitigation projects are not included in the

list of miaster plan projects. However, in case where the proposed irrigation master plan
projects are still susceptible to flooding, in particular, local flooding, a flood mitigation plan

shall be discussed as part of irrigation devclopment for those projecis. -

' [*mally, thc result of the optimal allocallon study of waler [eSOUICEes avallable in the Sludy Area

has emphasized the importance of integrated approach 10 the water resources development.
Most of the development projects reviewed in this master plan study, alihough some are newly
identified during the study period, have been studied previously by line ministries and agencies
or by provincial governments. lIowevu whlle some of these pmjects have been found

. fea31ble asan mdmdual project, feasibility in terms of the Dong Nai River and surrounding



river basins as a whole has never been analyzed. The master plan projects above, also
presented in Figure 4.1, gives a skeleton Figure of how the Study Area’s development should
take place by the target year of 2015, however, overall planning, coordination and management
of the water resources development in the Study Arca must also be integrated in order to reach
this skeleton Figure by the year 2015.

Considering the Study Area’s feasibility as a whole and integrated planning and management of
water resources development as noted above, a.regional level institutional framework or a
management unit for continuing the project-related activitics of the Dong Nai Master Plan is
" recomumended to be created as discussed in following Section 4.2 as well as for maintaining the
proposed implementation schedule of the master plan projects.

4,2 Im]ﬁelimnlation Schedule and Fund Management of the Master Plan
' Projccis

“4.2.1  Implementation Schedule

As discussed in the preceding Section 4. 1 six master plan projects (except for Item 7), which
are to be deveioped within coming 20 years by the target year 2015, are selected from five
sectors, i.e. (1) Rural agricultural development pro;ects, (2) Rural water supply projects, (3)
Two h) dropower prolecls {4) Fu Mieng mulllpulpose reservoir project, (5) Eight large scale

3nr1gatlon projects and (6) W'lter supply prOJcct along National Highway No 51. An ‘

lmplcmemauon schedule for those pro;ec,ls is prep'ired by mconporatmg necessary lead time

such as feasibility study and detailed dcsngn as given in Figures 4.2, 4.3 and 4.4, Wthll o
mclud_c the 1mp[emenmuon schedule for the Dai Ninh project and HCMC water supply pro;ect :

as well for reference,

The implementation schedule of three hydropower master plan projects including Fu Mieng
(refer to Figure 4.2) is basically prepared based on the study result of generation expansion
. p!anmng. which suggesls to commission Dong Nai No. 3 and No. 4 in the year 2008 and Fu
f Mneng in the year 2010 takmg into consxderatlon the development scenario of lrrlgatlon
_ Srchemes at HCMC and Long An Delta as well. As for eight irrigation master plan projects, the
' pl."m to build the reservoir projects in the Dong Nai River basin as well as project viability and
socio-economic needs in the region is given the high priority in preparitig the implementation
~ schedule of those projects (refer to Figure 4.3), i.e. commissioning of Dai Ninh for the Phan
" Ri and Phan Thiet projects in the year 2003, whilst the year 2004 to 2008 for Fu Mieng.
~ Further detailed discussions for preparing the implementation schedute of the hirigation master
plans are referred to Appendix VI. '




Alterative I, which mainly secks water sources to the Dong Nai and Ray rivers, is selected as
the development plan for the water supply project along National Highway No. 51, i.c. water
supply master plan project. As discussed in Appendix VII, the selection of Alternative 1 is
based on the economic comparison among alternatives, which have the implementation
schedule of respective water supply projects added to ihe demand centres $o as to meet their
water demand. Figure 4.4 is prepared to graphically depicl the implementation schedule of the
water supp]y projects to be developed for the water supply pl‘O}CCt along National Highway
No. 51 with lead timie.

Rural agricultural development projeéts need a study including feasibility study to deterntine the
implementation order of numerous projects prior to actual construction works (refer to Figure
4.3). The implementation of new projects will be undertaken with a slight time delay of two
years for that of improvement and rehabilitation projects in consideration of the required
preparation period towards the implementation. While the determination of implementation
order among the projects is awaited by the coming feasibility study, the priority in .
implementation should be placed on the projects wh'ich are not involved in the eight large scale
irrigation projects.  Among those not included in the eight large projects, fol?owmg are mam ‘
factors to be taken into a consideration the implementation order: |

Technical aspect:

- Condition of scheme facilities (extent of damages and deterioration);
- Availability of water resources; and
- Preparation for rehabilitation, 1mpr0vcment and construction,

Socio-economic aspect:

- Number of direct and indirect beneficiaries;

- Regional economic situation (poverty);

- Effect to enhancement of employiment opportunity; and
- Effect to enhancement of rural industry,

Institutional aspect:

- Capacny and cap‘iblllty of O & M organizations at a local level,
- Availability of agncultuml suppomng services; and
- Formation and activities of farmers® organization, and

Economic and financial aspect;

- Lcononuc an(l financial feasibility; and
- Cost recovery at least for operauon and mamlenance
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Rural water supply projects also need a study and investigation to select the priority communes
and their drilling sites of wells prior to the actual construction works. This sort of study and
investigation will iterate every five years by splitting the nnplementallon of all the projects into
five packages (refer to Figure 4.4),

Although priority comniunes are selected through the study carricd out prior to the actual
implementation of rural water supply projects, basic approaches to select the priority communes
would be as follows:

Povertly and remotencss

Most of poor and remote communes, in particular comnines in the highland area where
minority groups live, suffer from drinking water.

less availébililv of aquifer

In the aréa wherc poor or dcep aquifer i only available, local funds aré far short of
nnp!cmcnhnon '

Afflicted arca by less rainfall, salinity intrusion and acid vater

* The areas afflicted by less rainfall, salinity intrusion and acid water have hardship in collecting
drinking water. '

- Large water demancl

The conununes w;lh a Iargc number of populancm h'we large W'itcn dcm'md requiring urgent
1mplcmematlon of the mral water supply prOJect ‘

Admm ulrahon supgorl 4

Taking into account the fact that mral water supply projects cannot be 1mplemented wnhout full
support of local authorities, their implementation capabilily is one of essential elements to select
“the communes where the project is implemented.

: According to the information given in Appendix I, Ninh Thuan and Bink Thuan provinCeS fie in
the lowest category {Per capita GDP less than VND 300,000 a year) among three in the nation

‘in terms of income, followed by Tay Ninh, Song Be and Lam Dong provinces lying in the
middle income provinces (Per capita GDP ranging between VND 300,000 and 450,000}.
Taking into account less availabitity of aquifer and small rainfall as well, Ninh Thuan and Binh
Thuan provinces would be the first provinces to implemeént rural water supply projects.

A turther detailed study to estimate construction costs for the selected master plan projects is
carried out through the work of Phase 111 as discussed in Appendixes V, Vi and VII. With the
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conslruction costs so estimated and the implementation schedule discussed above, a
disbursement schedule of all the master plan projects invested over a time horizon of coming 20

' yeérs from the year 1996 to 2015 is prepared as given in Table 4.2. Impacls of investrent

costs necessary for the implementation of the master plan projects to the national budget are
discussed in following Section.

422 Fund Management

A disbursement schedule of the investment costs necessary for the implementation of the
proposed master plan projects is prepared as discussed in preceding Section 4.2.1 ‘(rcfer to
Table 4.2). The avaifability of public fund, which is defined as public investment consisting of
government investment through ministries and departments, to be allocated to the master plan
projects-is assessed by comparing the public fund invested in the Study Area, i.c. one city and

“ning provinces,

* The estimate of public fund invested in the Study Area is commenced with the ﬁredicﬁ_on of all

the public investment in the nation from GDP projected up to the year 2015, followed by the
projection of ratio of public fund ihvested in the Study Area to the public investment in the
nation. ‘

GDP up to the year 2015 is estimated based on a GDP value of VND 170,258 billion in the

. yéar 1994 and the average GDP growth fates 9.0 % per annum in the period of the year 1993

“to 2005, in real terms whilst 8.0 % for a period of the year 2006 to 2010 and.7.0 % for a
: period of the year 2011 1o 2015 as shown j in Table 4.3, Further d;scussxons to pn.d:ci the GDP _
- growth rates are referred to Append:x I i o ‘

Rates of publlc fund expenduure to G])P vary ina r'mgc 2.8 % to 8 9 % wnlh an 'weragt,

value of 6.5 % for a time period of the year 1988 to 1994. Applying the value of 6.5 % to the
projected GDP, public investment is estimated up to the year 2015. Public fund expenditure
used in the Study Area was 27.3 % for the national expenditure in the year 1992, Applying
this rate to the pu'blic investment in the nation, public fund to be invested in the Study Area is
es_timated.

The master plan projects selected in this study belong to hydropower, irrigation and water
supply sectors, the share of which is estimated at 20 %, 10 % and S % respectively in the
public investment of the Study Area based on the past performance. Applying a rate of 35 %,
which is the sum of shares for the three public sectors, to the public fund in the Study Area,

funds available for hydropower, irrigation and water supply ate estimated by dividing a time

period of 20 years into four phases; Phase I for a time period of the year 1996 to 2000, Phase



11 for a time period of the year 2001 to 2005, Pliase 181 for a time period of the year 20006 to
2010 and Phase LV for a time period of the year 2011 to 2015.

Total investment requicements necessary for the implementation of the master plan projects are
nearly VND 1,870 bitlion durihg Phase I, VND 12,010 billion during Phase 1I, VND 13,330
bitlion during Phase 1l and VND 3,080 bitlion during Phase 1V (refer to Table 4.2),
corresponding to 8.7, 36.3, 27.0 and 4.4 % of the projected total public invesiment allocation

to the Study Area in the respective phases, whilst 24.9, 103.8; 77.1 and 12.5 % of the public

funds allocatéd to the hydropoiver, irtigation and water supply séctprs in the Study Area. The
study on fund management tells that the total investnent costs for the master plan projects
during Phase 11 will require a marginally larger share of the projected public fund availabitity.

However, taking into consideration the future promised development in the region as well as
the importance of three sectors to boost its economic development, a total investient of some
VND 30,300 bitlion for the master plan projects is judged to fall within the reasonable share of
the total public investment to be allocated to the Study Area.

The Dong Nai water resources development projects are characterized by two aspects; one is
regional development and the other is long-term development. In order to imiplement the
planned schedule of all the pfojec’ts in the Study Area, these two aspects wiil have to be fully
taken into account to strengthen the linkage between phnmng and budgelmg in the existing
budgetary preparation systen.

Investment programmes of various line agencies do not seem to be always well coordinated,
_Each programme is assessed on its own merit without being ¢xamined under any Iacro

' Epcrspccuve It also happens that a budget which does riot support the development pl'm is
: :proposed on the regional basis. At lhe time of budget preparatlon, an emphasis sln!i be gwen'

‘to the lmkagc between planning and budgclmg

Investment planning could be efficiently carrvied out through coordination of public
development projects and within the inter-tegional and/or inter-provincial framework. In this
connection, problems in planning and monitoring of public fund flow might deserve the most
urgent attention since they have a great bearing on resources allocation and their efficient use.

‘As pointed out in numerous study repotts, the sole key to improvement for efficient use of

allocated resources lies in human resource development. To enhance the efforts toward the
efficiency improvement and to promote properly the proposed projects in the Study Area, itis
essential to establish a systematic and coordinated personnel training system. Lack of such a
system or weak back supporting will be clearly a major hindrance (o future development of
project management in the Study Area,
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The decentralization being promoted by the central government would empowér the local
governments to command local development projects. The proper implementation of those
projects would be hampered by insufficient capabilities of local governments for project
planning, implementation and management. The transfer of government funds (subsidies) from
centrat and provincial agencies or administrations to the locat governments should be carefully
undertaken as their abilities are upgraded.

As proposed in subsequent Section 4.3, the Project Management Office (PMO) under the Dong
Nai Water Resotrees Development Commiittes (DWRDC) inter-positioned between the national
and provincial levels would be instrumental for general coordination and technical guidance
related to project planning, implementation and maﬁagemeni, and for coherent and mmually
consistent actions by the local government’s. *

4.3 Managcmeht Systems for the Master Plan Projects

In October 1995, Viet Nam’s National Assembly has approved a major 'g0vemment

'reorgam?anon {or ministry reshuffle), and eight ministries and agencles were revampcd to

create the following three new ministries :

- Ministry of Agriculture and Rural Development (MOARD} : _
created from the merger of the former Ministry of Water Resources, Mmistry Agriculture
and Food Industry and Mims!ry of Forestry :

- 2 " Ministry of Industry (MOID) :

created from lhe merger of lhc former Mlmsmes of lmel gy, HC’IV)’ Industry and Light “
Industry ‘ ’ :

- Ministry of Plannmg and Investment (MOPI) :

formed from the merger of the former State Planmng Commiltee (SPC) and State Committee
for Cooperation and Investment (SCCI).

The resolution to revamp certain government agencies was approved in October 1995 by the
deputles at the 8th session of the National Assembly, and a munber of cabmet members have

- been appomted

With Viet Nam’s shift from a centralized to a nmiarket economy, this resteuctiring aims 10
sepacate the state management from production and business for the following two reasons :

a)  to enhance the role of state management and the macro management by ministries, and

b) © toallow businesses to have independent finance, ivestment and marketing.
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As a result of restructuring, ministries are now “state managenient bodies” and “General
Corporations"” newly ¢stablished engage in business but not management activities. In total, 21
corporations were established for promotion in business. They can only acquire capital and are
solely responsible for making a profit. ‘To avoid evils of the monopoly status of a corporation,
the Vietnamese government intends to prepare laws to encourage competition and to establish at

least two corporations in one industry.

Priorities are given to important industries like power that need to move ahead with their

industrialization. The Viet Nam Power Carporation, one of 21 general corporations, takes
charge of power induistry development.

At present, the change appears only at the top level and it is supposed that the substantial/real
restructuring {merger) will be carried out gradually, In fact, the décrees of the Prime Minister
issued thereafter to the ministries and institutions concerned state that such establishments are
not allowed to dismiss, nominate and replace staff or to transfer capital and property until
- instructions are received froni the National Assembly.

The government agencies and institutions related to water resources development and
management are shown in Figure 4.5,

(1) Present Institu{ion:fqr Regional Water Resources Development

The development of the Dong Nai River and surrounding basins area may be viewed both from
the perspective of water resources development and regional development.

'Aithough the integraled planning for provincial development exists, the scbpe for regional
(inter-provincial) plannmg, at least up to vuy rccenlly, was lmntcd to only lhe speaal €Conomic
zones (in South : Somhem Focal lx:ononuc ?onc SFEZ).

Bcsndcs, certain areas covermg’ many provmces are planned as a unit by an agency specifically

-~ assigned for the task in a specific sector. . As noted, the so-called river basin development
-projects like the Mekong, Red River, Dong Nai River, etc. may be units for monitoring spatial
: dé'velopmeni.

" Many public agencies are involved in the area development, coming under the jurisdiction of
- several types of provincial administration or local governments. At the national level, there are
eight (8) principal national agencies involved in the water resources development as follows:

- National Agencies

a)  Ministry of Agriculture and Rural Devclopmem (MOARD)

b)  Ministry of Planning and Investment (MOPI)



)  Ministry of Industry (MOID)

d) Vietnamese Power Corporation (VPC) (Ex-Ministry of Energy and the former General
Company of Electricity of Viet Nam )

€)  Ministry of Science, Technology and Environment (MOSTE)

f)  Ministry of Construction (MOC)

g)  Ministry of Labour, War Invalids and Social Affairs (MOLWISA)
h)  Ministy of Public Health (MOPH).

At the prdvinbiai level, the Provincial or City’s People’s Committee is the most important
institution insofar as area development is concerned. Its direct mission is to oversee the living
improvenient of the local people. The policy and strategy are channelled through the
counterpart commiltees set up at the district level and the precinet level (refer to Figure 4.5),

The policy on the types of activities to be promoted for nationat financing is passed down to the
towest level which will in tum pass up the proposed development projects to be screcned at the
provincial level. '

{2) Institutional Constraints

' The focus of all these agencies has been directed to provincial organization, be it a part of
provincial administration or local government. Assuming that each agenCy' is successful in
directing its development effort through the provmcml org*nnzatlon, the effort is within the
conﬁnement of a single province. ' '

© Provincial necds help determme lhe agency s eftont Pnonty is 1nev1tably determmed wnthm .
the light of these needs, which can be different from one province to the next If failure of : |
" implementation takes place in a province, it would not be linked to the pos&buhty of that in
another province. The negative effect resufting from the failure on development effort of
another province will tend to be overlooked as well.

Thus, the institutional framework for local development in Viet Nam has been as effeclive as
could be expected, more specifically in the organized migration projects and migeation to new
economic zones, Althongh rural dévelopmeni has been actively pursued with formalized
administrative apparatus, development of any given régibn (or area) has not been so handled
(except for the Master Plan Study on Integrated Regional Development Program in Central Viet
Nam which has started in the year 1995), ‘

That is, Viet Nam, has no format regional (or inter-provincial) planning as an ongoing task
with regular planning machinery. This anomaly inhibits the formulation and integration of
dc?elopm_cnt projects that must be launched together in separate provinces within the same
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region and/or basin. Even when the formulation of development projects for several provinces
within a region (or basin) can be effected, the strategic ir.npicm'cntation of these development
p"rojccts is highly unlikely since there is no mechanism by which the relevance of
implementatton can be pushed and moenitored. The absence of a regional context i which to
politicize and articulate the development of the region inay be said to account for its
ineffectivencss.

“Taking into account the present conditions aml'implicalionsju st noted, the following are some
problems which the central and local governments have to tackle froni now on:

a)  Although there have been, for a long time, the policy and strategies promulgated to
accelerate the decentralization, the local governments are, in practice, not really
autonomous from the administrative and financial viewpoints.

by In planning and implementing the regional water resources development projects,
relationships at various tevels among the centeal ministriesfagencies, among the local
authorities and between the central and local governments are not well coordinated.

¢) - Parlicularly in the local authorities, the number of staff in charge of planning,
' implementing and managing water resources development projects are very limited.

d) ' In general, capabilities of the staff in planning, implementing and managing water
resources development projects have not sufficiently been developed in provincial and
local authorities.

e} Inspite of the existence of an information system for water resources development, the

basic and/or accurale data are neither yet properly stored not distributed to the authorities
. ‘_iuterestéd.‘ ' o s -

(3')"'  Strengthening Provincial (Local) Institution

The Vietnamese government intends to promote the policy to decentralize the present

“administration system to provincial and local authorities to establish a bottom-up managing
“system.” Decentralization of the administration system aims to allow greater participation of

provincial administration and local govermments in the anhual planning and budgeting process

+and to link regional development rieeds to national decision-making processes.

‘Judging from the analyses described in the previous Section, this policy does not seem to be

thoroughly put into practice. To realize the above decentralization, it is essential to expand and
increase the institutional, financial and technical capabilities of both provincial administration
arid local governments. Water resources development will only be successful, when the loca
governments take the leading role in planning, implementation and-coordination of the




development programmes/projects in other sectors. The role of central government will niainly
be to provide technical guidance for their smooth implementation.

(4  Institutional Arrangements for Implementing the Dong Nai Projects

I terms of development of the Study Arvea, it will be better to treat it as a spatial unit.
Administratively, each of ten (10} provinces concerited may be treated as a unit, which is a pait
of the so-called provincial administration under the Provincial/City People’s Coramittee (PPC
or CPC).

For the implemcnﬁation of this “Master Plan Slitdy'on Dong Nai River and Surrounding Basins
Water Resources Devetopment”, the Vietnamese government has already establislied a
preliminary management system (Stéering Committee) for supervising the Study. Thus, it is
proposed to consolidate it as a foundation for further development. The following are some
general ideas on how to strengthen the management system and to enable the smooth
impleinentation of the master plan projects as scheduted in Figures 4.2 to 4.4:

a) - First of all, the central government should promote human resource development in
cooperation with the local authorities. To develop the capabilities of local authorities in
planning, implementing and managing the water resources development project as well as
rural development ones, it is required to increase the number of staff in charge and to
provide them proper trainings. |

'b)  In accordance with the decentralization of administration system, it is necessary to

reassess the role of each local authority, to provide it with functional responsibilities and
to improve the capabilities, especially to plan, coordinate and finance the projects.

e) - ~ The information system for water resources and rural development management should

be established/consolidated to ensure the smooth and prompt iniplementation of the
projects so that useful data can be timely distributed to those who need them, even at :any |
levels.

d)  Since it is difficult to promote the water resources and rurat development effectively
unless local authorities are really autonomous, fina'ni:ia_l decentralization should be
strongly performed together with institutional reform.

Basically, it seems to be practical to _rhake most of the existing system or to develop the existing
“Stécring Commitlee for the Master Plan Study”, ' Therefore, institutional arrangements
proposed here are to establish a “Committee” in charge of devélo’pmenl of the Dong Nai River
and Surrounding Basins (tentatively called as “Dong Nai Water Resources Development
Commuittee: DWRDC”), based on the existing management systeni.



The DWRDC niay consist of chairmen of ten (10) ProvinciaUCi'ty People’s Committees
concerned and representatives from the Ministries/Agencies relevait (o the water resouices
development. This Committee may be chaired by thé Project Manégcmem Office (PMO)
director. Figure 4.6 shows the proposed stiucture for implementing the master plan projects.

Project management systen)

To enable the institutions concerned to assume specific water resources development roles in a
region (area), a new institution called a “Project Management Office (PMO)” may be
éslablished under the “DWRDC” to facilitate the coordination at every nélional,
ministry/department and regional/provincial levels.

The development administration with the DWRDC/PMO is described below for national,
regional/provincial and local levels.

Supervision and coordination at the national level

As anational governing body on the water resources development management, the Dong Nai
Water Resources Development Commiittee (DWRDC) will assume policy formulation, final
decision and approval on the water resources development management matiers.

The functions of this Committee are to provide overall policy and guidance, to review annual
and multi-year projects/programmes, to supervise theic implementation at the regional level and
to prontote institutional and financial capabilities in its management systenn.

Asa working office, the Project Management Office (PMO) is responsible for the coordination .
. ofthe overall regnonal devclopmcnt management activities and for the review, recominendation

and advisory matters for lhe DWRDC Major tasks of the PMO are to formuiatc the -
jdcvelopmem projects, their screenmg, coordmalxon monitoring and evaluation and to submit
them for final approval by the DWRDC.

The inter-regional and inter-provincial projects/programmes will be coordinated at the Ministry
of Planning and Investment (MOPI), and Evaluation Commission for State Projects, Office of
" the Governmient levels.

- Management and coordination al the provincial level -

Atthe provincial level, the existing Department (Services) of Construction Management in each
Provincial/City People’s Committee will be steengthened with the suppoit of PMO (refer to
 Figure 4.7},

Main functions of PMO 1o be eftected through DWRDC are lﬁe following :

- toreview and update the Master Plan occasionally,
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to review the projects/programnies of line agencies, and to coordinate and integrate them for

subsmission to MOPI, Offi¢e of the Government and Evaluation Commission for State
Projects, _

to identify fund sources for implementation of the projects,

to prepare/initiate the regional water resources development, multi-sector projects/
programines and/or integrated area development, and

to promote investment oppotfunities to the Dong Nai River basin area.

Monitoring and evaluation at the provincial level

At the local government level, the Departinent of Censtiuction Management and Department of

Science Technology and Environment in each People’s Committee concerned will undertake the

monitoring and evaluation of the projects and will submit revised praposals for the annual and

multi-year projects/programmes to DWRDC.

To improve and strengthen the capabilities of the existing development management system, it

is recommended to start an “institutional supporting programme”, which comprises the

following major components:

by

o

d)

To assist the DWRDC/PMO activities and ensure the smooth implementation of the
development pro_;ects this programme will dispatch from the centeal office an expencnc»d
development expert to the PMO for a time period of five years. '

Principal ministries/agencies, i.e. MOPI, MOARD, MOID, VPC, MOC, MOSTE,’ and
agencies concerned will assign/dispatch the experts in planning, implemehting and
m:magmg the water resources and regional developmcnt pro;ects to lhe PMO 'l'hey WIII '
undertake the counlelpan tmmmg ; '

“This programme w1}l assist this decentralized mzmagemem system for 10 year:. m’nnly by :
means of providing the salary of experts and certain local staff and necessary equipment
like personal computers.

To deal with a large volume of data and information, it is necessary to standardize the
document formats as simple as possible, while the equipment and instruments for
filing/keeping the system will be provided with appropriate instructions and procedures.

While the regional water resources development management is a joint responsibility of

~ the central and local govérnments, especially at the initial stage, its effectiveness and
success will depend targely on their skills and resources: To realize the expected
satisfactory results, it is vital to provide training seminars and workshops with a view of
'dissemi'néting all development related information to the intérested people.



PMO may play important roles in implementing this programime. The following functions
scem particularly relevant :

a} to provide technical assistance to local governments comprising districts and
conununes/precinets for the preparation of provincial {or local) development plans,

b) to prepare simple standacdized document formats and system for various data necessary
for water resources development management, including monitoring and evaluation of
projectprogramme implementation, and

¢) to organize training seminars and workshops as mentioned above.

For the purposes of operation and maintenance, the completed irrigation and water supply
projects' (systems) will be transferred under the supervision of the Provi'nc'iaUCity People’s
Comntittee(s) concerned (People’s Committees Enterprises). As for the power generating
structures and facilities, their operation and maintenance will be carried out by the Electrical
Power Company under the supervision of the Vietnamese Power Corporation (VPC).

Considering the optimal utilizat_ioh of water resources available in the Dong Nai River basin
area, it is essential to keep close contacts among all agencies concerned, because their problems
are inter-related and compleaile'nlary ‘The Dong Nai Water Resources Development Committee
(DWRDC) proposed above wiil play a pivotal role in their coordmatlon collaboration and
seulemenl of problems.

4.4 ZSc!ieqtipll of Prio:‘i(:y Prqjécts ._

é As discussed in prccedmg Secuon 4 l Selccnon of M'tster Plan Projects, this Study alms to -

develop water resources available in the Dong Nai River and its’ surroundmg basins for two
major objectives; (i) rural development in the Study Area and (ii) economic development mainly
for SFEA. The former objective is tried to gain lhrough the implementation of rural agricubtural
dcve!opment projects and the rural water supply projects.

“The latter intends to cositribute to economic development through the enhancement of the
1 production level of hydropower, staple foods through the targe scale irrigation projects and
domestic and industrial water supply. In shorl, the master plan projects are composed of five
independent sectors with different development objectives. That is to say that the development
objectives of this study, i.e. rural development and economic development, cannot be
accomplished even if any of the above five development abjectives is Jacked. Thus, priority

projects to proceed to the feasibility study stage or the next advanced stage are proposed to be

selected from each of the following five sectors:
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- Rural agricultural development project,
- Rutal water supply praject,

- Hydropower project,

- l.arge scale irrigation project, and

- Large scale water supply project.

Following is the discussion to select the priority project from each sector.
(1) Rural Agricultaral Development Project

As the rural agricultural development project, identificd are a total of 229 projects, of which

164 projects are improvement and rehabilitation of existing ones, whilst 65 projects are new

implementation. Of 229 projects, a total of 53 projects are included in the command area of
eight large scale irrigation master plan projects, and thus are screened out from the priority list
to advance to the next study stage as small scale irrigation projects.

Remaining 176 projects are classified into two; 118 exiting projects reéquiring rehabilitation and
58 n¢w projects. Taking into consideration the fact that improvement and rehabilitation of
existing projects can be expected to gain the quick and high returns with low costs,
implementation priority should be given to the improvement and rehabilitation of existing
projects. Among the |18 existing projects, implementation order ¢can hardly be determined at
this moment due to the fact that thorough investigation for them has not be undettaken through
this study. Thus, a study to determine the implementation order:among them as well as a
feasibility sludy for the projects selected as top pnomy for mlplemcn!anon shall be carried out

toward their nnplementanon '

' Even S0, & gencral ideato selecl pnonly pro_;ects for the nnplementahon h'is becn dlscusscd in

preceding Sub-section 4.2.1, Imp]emcnmlon Schedule. According to it, main points to focus
on the selection of prierity projects are placed on five asp_ects of (i) technical aspect, (u) socio-
economic aspect, (iii) institutionat aspect, (iv) economic and financial aspect and (v)
environmental aspect. A Terms of Reference (YOR) for the feasibility study of the small scale
irigation pfojecl is prepared as attached in Attachment-2.

{2) Rural Water Supp:Iy Project

‘A total of 1,207 projects are proposed to be implemented as rural water supply projects for the

170 communes in the Study Acea (refer to Table 2.1). As done for the small scale irrigation
project, in-depth study has not been carried out for the rural water supply project, but only the
communes, which require the project, are identified through this Study.

The in-coming siudy for the yural water supply projects will thus commence with the work of
selecting priority conununes to implement the project, followed by the feasibility studies for the
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projects to be implemented in the priority communes. As discussed in preceding Sub-section
4.2.1, main points to be considered in determining the priority order of communes to
implement rural water supply projects are (i) poverty and remoteness, (ii) less avattability of
aquifer, (iii) afflicted area by less rainfall, salinity intrusion and acid water, (iv) large water
demand and (v) administration support. A TOR for the feasibility study of the rural water
supply project is prepared as attached in Attachment-3.

(3) Hydropower Project

A total of three projects, i.e. Dong Nai No. 3'and No. 4 and Fu Mieng, are proposed as the
hydropower master plan projects in this study. Dong Nai No. 3 and No. 4 are recommended
to be developed as a combined project with a total installed capacity of 420 MW in aiming at
hamessing available hydropower potential at the site efficiently. Their commissioning year is
- expected at the beginning of the year 2008,

On the other h:and, Fu Mieng is a multipurpose project with development objectives of
hydropowér and irrigation. The proposed installed capacily as a hydropower p'roject' is
55 MW, whilst the net incremental area by implementing Fu Mieng diversion is 88,300 ha in

the Dau Tieng Extension and HCMC-Long An delta irrigation areas. - The expect
| commissioning year of the Fu Mieng multipurpose project is proposed at the beginning of the
year 2010. Itis to be noted that further detailed studies are needed for comparing two projects,
" i.e. Fu Mieng and Phuoc Hoa, as alternatives of the Be-Saigon diversion project.

- Since the combined development of Dong Nai No. 3 and No. 4 is expected to be installed
- earlier as weli as to give greater contubuhou to the rapidly growmg power demand than [u

: Mieng, the former is sclected as the prlonty project of hydropower sector, Attached in-

. 'Allachment-ti is the TOR for the fea31b1hty study of Dong Nai No. 3 and No. 4.
3 (4) Large Scale Irigation Project

A total of eight projects, which are Phuoe Hoa, Dau Tieng Extension, Phan Ri, Phan Tiet, Ta
Pao, Vo Dat, HCMC and Long An della, are proposed as the large scale iirigation master
plans. Those are categorized into five development packages ini view of similarity of individual
projecls,' tans-basin diversion of water and regional developments as shown below:
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Dévelopment Package  Arca(ha) _ Master Plan Project

1. Phan Ri-Phan Thict Irrigation Project 39700 1.1 Pha Ri Irrigation Scherie (29,700 ha)
1.2 Phan Thict Trrigation Scheme (10,000 ha)

2. Lower La Nga Plain lrrigation Project 31,620 2.1 TaPao lrrigation Scheme (19,000 ha)
2.2 Vo Dat Irrigation Scheme (12,620 ha)

3. Phuoc Hoa Irrigation Project 45,680 Phuoc Hoa Irrigation Project {(45,68G ha)

4. DauTieng Extension and HCMC-Leng 125,560 4.1 Dau Tieng Extension Frrigation Scheme
An Delta Project (48,390 ha)
4.2 HCMC Triigation Scheme (46,000 ha)(*1)
4.3 Llong An lrr_igaliori Scheme (31,170 ha)

Total 242,560 ha
(1%): including on-going Hoc Mon-Bac Binh Chanh [rrigation Scheme with a command area
of 12,197 ha |

To select a priority projeét from among the abave four development packages, an evaluation is
carried out by applying three elements on the projects, i.c. (i) social impacts translated as
degree of contribution to the regional development, (ii) maturity of projects translated as
whether or not the project has proceeded to a higher study stage toward implementation and (iii)

" economic viability. Following shows the evaluation result to select the priority project from

among the above five packages based on the above three evaluation criteria:

Development Pack_a_ée " Master Plan | Area (ha)* Séc_ial M atumy Lconomzc Priosily '
: L ‘Project ¢ ¢ o dmpact . Vtablllw_i{_@j@& ‘
R Phan Ri-Phan Thiet Ilngauon Phan Ri @ 297000 A, B A 1
' iject ‘ ‘Phan Thiet - 10,000 ; A . C CA Lo
2. Loswer .a Nga Plain Imgauon “Ta Pao o 19,000 - A 'C : A : 3
Project Vo Dat 12,620 B - C -C
" 3. Phuoc Hoa lrrigation Project  Phuoc Hoa 45,680 B B B 2
4, Pau Tieng Extension and Dau Tieng Extension 48,390 B B B
HCMC-long An Della - HCMC Delia - 46,000 C C C 4
Project Long An Delta 3L170 C C Cc o

Phan Ri- Phan Thiet project shows the lnghesl altractiveness to proceed to the fLElSibl]ll)‘ study
stage based on the above three criteria, and therefor is selected as the priority project of the
targe scale irrigation project (refer to Appendlx VI for further discussion). Attached in
Attachment-5 is the TOR for the feasibility study of Phan Ri-Phan Thiet irvigation project.



" (5) Large Scale Water Supply Project

B Water supply project along National Plighway No. 51 is selected as one ‘of master plan projects

* in this study. According to the preliminary study carried out for the project (refer to Appendix
Vi), it is recomimend to supply domestic and industrial water from the Dong Nai River to three
demand centres of Bien Hoa, Tam Phuoc and Nhon Trach in Dong Nai provirice by burying
pipelines as a major component. On the other hand, Da Deri and Song Ray reservoir projects
are proposed to be built as a major component for supplying domestic and industrial water to
the Phu My and Vung Tau demand centres in Ba Ria-Vung Tau province.

A developmem'éltemati\}c to include these three pfojecls', ie. pipeline, Da Den and Song Ray,
shows the highest economic viability among three alternatives, and furthermore those three are
- -required to be developed urgently for meeting the rapidly growing water demand. Taking into
account these facts, a package project to include these three projects is recommend to be
selected as a priority project to proceed to the feasmlhly study stage. Altached in Aftachinent-6

" :?51

l or lmplemenlmg the proposed master plan pl‘O_]CClS on the scheduled track the remforcement_3 :
~ of the system to ‘manage the master plan prOJects is mcluded as one of the most essential -

- clements. In this context, a programme to strengthen the managemcm body is proposed.
Allached in Attachment~7 is TOR for sucha programme..

is the TOR for tire feéasibility study of thc water supply prOJect along National Highway No.

@
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Table2.1 List of Rural Water Supply (RWS) Projects Proposed in the Study Avea

‘ _ Number
Province District Communes RWS projects
Tay Ninh Duong Minh Chau | 6
Chau Thanh 1 16
Trang Bang 6 03
Tan Chau 1 4
9 119
Song Be Bu Dang 3 16
Loc Ninh 4 26
Phuoc Long 4 36
11 78
Dac Lac Dac Nong 10 23
' ' Dak R'Lap 0 23
19 46
Lam Dong Da Huoai 8 22
' DaTe 16 8
- Cat Tien 11 33
29 93
- Ninh Thuan Ninh Phuoc¢ 4 26
;\ ' Ninh Hai 5 21
3 : 9 47
Binh Thuan Tuy Phong 3 20
Bac Binh 5 37
- Ham Thuan Bac 6 - 42
- Ham Thuan Nam -5 . 39
~ Ham Tan .6 55
' 25 193
Ba Ria-Vung Tau  Tan Thanh 4 24
Chau Duc 7 90
Long Dat 4 - 68
Xuyen Moc 5 C 57
20 239
Dong Nai " Tan Phu 10 - 85
Dinh Cuan § - 105
18 190
f.ong An Tan Tru 5 28
Can Duoc 5 41
- Can Giuoe S 45
Thu Thuan 5 26
{g}, : Ben Lue 5 36 -
- Duc Hue 5 26
30 202
Grand Tatal 170 1,207




Table 2.2

List of Existing gnd New Smali Srrigatlon Schemes for RADP

. _ . . Llnit 1 ha
i Designed [ [ Designed ! Designed f Disigacd
- [Code] _ Name of Scheme Arct |Code; Numeof Scheme | Ama JOndey  Fame of Scheme Arca [Code] Name of Scheme Area
s Gongbrostoct .7 - [btok Thusa Prov foondd " 7 lOeng Nt Prov.feend) FrayNinhPrevféontty _ T
L1 jTeycaiam 180|621 ‘ihmu.mg 012 [Fan iwh 50112 [CaBalh 2,70}
12 Canly Thuweg WNEM Cay Khe 13 Hos A norie thnSn(.i 3,900
1.2 D Oxn FI0NBE O Xuyen { Hicp Hoa 3308614 r(‘lyi}i 29500
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Table 3,1

Screening of Candidates for Hydropower Master Plan Projects

FIRST SCREENING SECOND SCREENING GENERATION § CANDIDATES
EXPANSION { FOR M_AST[-R
Estimated Foonomic Eeonamig Assurned Ann, Net Beael. | Degsee of Impaci Orenview FLAN LYear) [PLAN PROJECL
Capaciny (MW} Indcy ® Assissnient Caparity (MW (M8 Yeard 0 | on Eaviroanient Assesanent
Dong Nai No.l 80130 | SOC=M0G440]  Eow Economic - - Less Anractive -
SOC-1318 Viabitity
Dong Nai Ne.2 100. 163 SOC- 330073860 Low Economic - - - Less Altractive -
SGC-1115 Vizhitay
Dong Nai Mo.3 D% SCC=24002600 ¥iable i3 16 Modersre Yiahle
' S0C-0:10
Dong Mai No.4 120- 190 SOC=220002760 Viabke 147 94 Low Viable -
SGC57
Combined No. 3 No.d 439 433 Low © Wiable 006 - (8 Srlected
Dong Kai NaS o0 SCO-5500 Low Economic - . B 145 Anractive
' SEC-10 Vighility
Dong Nai No % 200 - 350 SCC=220G 2900 . Yiable an RN Maderare Less Attractive
SGC-8% ) Nationa) Park
Dong Nai No B 185 SCC=3700 Viable 134 =325 High Pess Al:mm:\ ]
' SCC-8 National Park :
Combined No.3 No.§ ) 155 Modersie High | Less Ancactive
i Nationat Park
Cea D W SEC-2500 Viahie 80 P54 b Mokl Viasle core
' i $GC=8 ; ' ' f
Fu Mieng Divgesioa in.»ei'-‘.:d ‘(-0 Muriy 58 .\-h.knlc.‘}‘l.gh Viahle -2055 - 2009 a5 Selecred
‘ $26 (Single 129 :  Mlpurpse § :
Baolec £0.10 | S0C-32000000]  Low Econamic . - : Less Anractine S :
SGC-1MI2 | Viabdting '
[aNgaNold Diversion rivohed 62 Mulu) . 36 Moderate L ess Anractive -
73 (Singk) X .

01 MBA

O3 R¥ch ! Anh Kong

DaRTh

P Siz

Further study recommended 25 Pumpad Storage \Length of Waterw ay/Head = 14.3)
Tfun}m stody recommended as Pumped Storaze (Lergth of Waterway /Head - 9.0)
Furher srady recommended as Pumped Storsge Qength of Waierway { BHead = 15)

Further stady recommended a8 Fumped Storage (Length of Warers ay £ Head - 78)

Naes: * Specific Capacity Cont (3CC) = Inst Caperity / Project Cost {(STW)

Specific Generation Cosl {8GC) = Annual Economic Cost f Anaual Energy (Centf kWhi

** Anpuad Net Fronamic Bueedit assuming Coal Thenna! Plant as the Seast éost aliemativé st Discount Rare of 10 %

124 I case the costof Conbinad Cyelz Flantin:reased 20 %, than L will b sequired in 2013



Table 3.2 Screening of Candidate Schemes for I'rrigation Master Plant Projects

[ . Schemes Classification 1deatified Inigation Schemes R Factors for Seregning . ___| _ Formulationand Area of Candidate MP Projects
Area Sovrce of Availability of Marunl) of Sociat * Natural Enviton. Economic Area
Code Main Sub Name of S¢heme {ha) ferigation Water Water Resource Planning Impact Impact Viabilily Fornation (ha)

A |Existing Trrigation ‘A1 Large and Medium -VoXu o 50000 D T ;Q{fgr,gghgbi_!i.)i_ P86 Ht&,@ti - Iscluded in Ta Pao Irri. Scheme o o
Schemes frrigation Schemes - Phan Rang . 12800 S_+_DV _ : F . =A(for rehabihi. )] o P : S+, GH H+ & Ct ’ ~H  |Rehabilitated independemtely -
(exctuding Minor {Area larger than - SongPha . AN S+DV F . Cfforrchabiliy P ‘ $4,G¥r, U_+_c$:_§_!-g-_i .M [Rehabititated independentely with Phan Rang
Existing Trrigation 2,000 ha) -DaiDon 0l B F !C_(flf)l'_lgbﬁb_l_]_l__._)‘ P ; Formulated as Rural Agricoltural
Schemes {smallet than - Tuyen. Lam!QuanH:ep 283 D ‘ LB Ciforrehabiliy P SHGHI&CH Development Project (RADP) Includlng Tay
100 ha], 339 schemes _-__i_f'_lg!;oc Chi 20l . 8 ; F . C(forrehabiti} P o Ninh Riparian Schemes, comprising of:
with 34,033 ha in total) A2 Small 1rnganon 161 schemes mcludmg 2-

Schemes (Area larger Tay Ninh Riparian 59,953 D+5+DY A&P " (for rehabili) P&]J S+, G+ H+ & Ct M £1) Small Existing {rel. Schemes including
than }00 ha and less Schemes (1,000 ha in toral) Dat Dong, Tuj'en f.am/Quan llicp and
_ tan2000h) N e e Phuoc Chi schemes '
A3 New Small 65 schemes inchuding 12 (164 schemes) 67,145
Irsigation Schemes Tay Ninh Riparian 61,242 D+S+DV AkpP C (for rehabili) P&J S+, G+, H+ & C+ {2) New Smals Irrl. Scheme {65 schemes) 61,242
Schemes {21,870 ha in mta!) ) B )
: : . ‘ {Total : Initially screencd 231 schemes)  (128,987)
B |On-going and Planned Irrigation Schemes .- Dau Tieng (Exisitng) o 4spool D LB Inoperation . ' P&J G+ - |lndpration e =
- DauTieng (Extension) . 483%0 b A B - P&) .Gy . H._ _ _|Sccled ascandidatehwprojm 48390
- PhuocHoa o 4ses0] D FoL B PRI Se&Me M iSchdedaseandidate NP projeet ., 45650
“MlocMon-BacBinhChan 1209 D i F  Inimpkment _ P&l . H+&C  H___|lnimplementation I A
) - Song Quao 8,000 S+DV . F . Inimplement. . P& ; Hi - In implenientation . .

C |Poteatial Imigation  C.F Potential Irigation - HCMC ) 460001 D A S C_ P&y L+ &C M Selected as candidate M/P pm;ccl o 46000
Schemes © SchemesinHCMC- |- Long An 54,000, - D ; A B P& He &C- M Selected as candidate MN/P projrg:l ; 54,000
o .~ Long AnDeha ' : ‘ o o

(including on-going Hoc Mon - Bac Binh
Chach Imrigation Scheme of 1249202) b e o s L (total),  (200,000)
C.2 Potential Schemes - Phan Ri 29,100 S+DV A B PI&T S+, Hr & C+ H Formulatcd as Phan Ri - Phan Thiet i
in East Coast expecting ! ' * |trrigation Project, comprising ! :
waler resources . - _ |1y Phan Ri Irrigation Scheme I 29,700
- diverted from Dong Nai| : : (2} Phan Thiet Irrigation Scheme ! 19,000
UriverbasinGinctuding | 1 . R . o o T ﬁ'?;”; - {excluding on-going Song Quao : T
existing irrigation | - Phan Thicl 1244000 S+DV, ' A ! P& " Se,He&C+  H(I8000hain | lori Scheme$000ba) - R
 schemes with 18928 ha . N ’ " CQuaortverbasing | o o (Totah, [ (39,7000
“in total) 2R L(6,400hain - |Omitced 6,400 hain Ca Ty river basin ‘ ‘
. R IR U ... [CaTygiverbasin) [fromeandidate MPPioject . 1o _
P — - Ham Tan 8000 S+DV P .. B_ P&y UsnHe&Cr L [Omited from candidate MP project )
C.3 Potential Schemes in i LowerLa Nga 38,000 D F B P&]J H+ "H (Ta Pao Scheme} Sclected 25 MUP project, comprising
La Nga River and {1y TaPao lrrigation Scheme ~ {23,000} M (Vo Dat Scheme}{(1} ¥a Pao Ireigation Scheme o 2000
. other basing (2) Vo Dat Trrigation Scheme (15.000} {2) Vo Dal Ieslgation Scheme 15,000
Gchdingenistg | o o L T (Total), _(35,000)
irrigation schemes with | - Phan Rang Extension 154000 S P ¢ P& CSeHe&C+ L Onmed l’mm cand1datc M.PprOj\cl o :
24660 haintotal) | - TuyPhong _ 42000 8 A I S P& S, H+ &Ct+ L |Omitted from candidate WP project
- SongPhang s s B C . P& SLHe&Cr L [Owited fromicandidate MP project
- SengRay E Sl P B PRI SHIH&CH M Omiited from candidate M/P project ;
- Song Dinh 4740 8 P B P&J St He & C M Owitfed from candidats MP project ;
_ D: Dong Nai FrEully A:FSby P: Poveuty +1 Positive "H: High S
Abbreviation of River Basin available Ministry alleviation - Negative M : Marginal
Screening Yactors DV : Diversion from A @ Available subject B:Pre-ESby 'J:lob T Topogtaphy L:Low
Dong Nai River . to'waler resources Ministry . opportanily -8 : Soil erosion
Basin {including development C: Preliminary T Transmigeation G : Groundwater
Possibility) P:Pooror Study by H: Hydro, situation
S: Surrounding ©insufficient - Provinde C : Coastal 2ene
= Basin ¢ ] 1 : Flora & faum
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Table 3.6  Optimal Solution Obtained from the Model

Ttem ' Optimum Quiput  Max Irrigable Area Unit
Net Benelit 492 Million US Dollars
Generated Energy
" Dai Ninh 1,128 : GWh/year
Tri An 1,245 GWh/year
Fu Mieng 329 'GWhlyear
Irrigation Develepment
Phuoc Hoa | 45,680 (45,6803 ha
Dau Tieng (Extension) 48,390 (48,390} ha
Phan Ri _ 29,700 (29,700) ha
Phan Thiet 10,000 (10,000 ha
Ta Pao 19,000 {23,000 ha
Vo Dat ' : 12,617 - {15,000) ha
‘Dau Tieng (Existing) 45,000 . {45,000) . ha
Tay Ninh Upper 10,825 (15,100) ha
Tay Ninh Lower 14,300 (14,300) ha
‘Dong Nai Riparian 23,400 (23,400) ha
Long An Delta 31,170 (54,000) ha
- HCMC | 46,000 © (46,000) ha
o Reservoirs ‘ _ : o o . o _ ' :
o Dai Ninh : © Alternative (Alt) § (Stbrégc capacity: 252 million m?)
jDongNai'3 P T C e
DongNaid ¥ . - |
Fu Mieng . | © Al T (Storage capacity:460 million m? )
Song Luy ___ Alt 7 (Storage capacity:150 miltion m? )

~ote: - irigation areas in the parentheses show the maximum potential area.

© * In this model, the 4-year drought flow is applied and consequently the power out of the
' project is underestimated. The project is eventually selected as one of the master plan
projects based on the generation expansion planning study (refer to Appendix V:
Hydropower Geticration).



Table 3.7 Diversion Amount in the Optimal Solution Obtained from the Model

(Unit: m?s)

Tay Ninh Lower alt 1. 34 56 57 45 - - -

Diversion “Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Ocl. Nov. Dec.

Dai Ninh 21 9 19 9 19 19 19 19 19 20 53 .30

Fu Mieng Al 35 60 60 6 3§ - - 60 16 - 60 3

Phuoc Hoa no diversion {Pump Irrigation)

Dau Tieng (Extension) ait7 70 100 9 S6 M 16 9 13 20 2 9 20
~ Phan Ri-Phan Thiet alt | 7 N 8 5 6 6 0 9 1

Note: The figures are calculated under the 4-year drought condition.



Table 4.1 Mas_tei‘ Plan Projccté in the Study Area

Water Supply Projects
* Area along National

' Highway No. 51

1.7 Mill. m3/day

in demand

B Projcct Scale Remarks
Rural Development _
Small irrigation schemes 229 schemes - 164 for rehabilitation and
65 for new construction
Rural water supply 1,207 schemes
Hydropower Projects 415 MW
Dong Nai No. 3 180 MW+
Dong Nai No. 4 240 MW - Combinated develop with
Dong Nai No. 3
Reservoir Project - _
Be-Saigon Doversion Project 55 M= - With a diversion channel
(in case of Fu Mieng on Dau Tieng
Multipurpoée Reservoir) |
Irgigation Projects 242,560 ha
o 150 Mill. m*
Pii.lloc Hoa 45,680 ha - Pump-up scheme
Dau Tieng Extension 48,390 ha - - Supplemented to Dau
| o ' o o L : -\T‘ieng Existing '
~ Phan Ri ‘, ; £ 29,700 ha - Song Luy'rcé;ervbir
o Ph'anfThiét ! 10,000 ha - beng Luy reéeivoif
TaPao 19,000 ha |
- Vo Dat , 12,620 ha
| HCMC-Long An Delta 77,170 ha - LA Delta and Hoc Mon-

‘North Binh Chanh |

Domestic and industrial

uses

Note*: In the optimal water allocation study in Phase 13, the pewer output of Dong
Nai No. 3, No. 4 and Fu Mieng were assumed to be 130 MW, 318 MW and
60 MW. However, the figures are eventually modified based on the results
of the topographic survey and the optimization study carried out in Phase III.
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Table 4.3 Fund Availability for the Master Plan Projecis

. - Unit; BiIIion VYND @
‘Phase Year Projected  Public _ Public Fund Fundsseic:(rm'n;r)ee Funds Necessary  (3)(1) (3)f(2)
GDP - Investment in the Study Area in the Study Area for MPP 2) % %
L) (2) (3)
1994 170258 11067 3021
1995 185,581 12,063 3293 - .0 - . .
1996 202284 13148 359 T
11997 220489 14332 3913
1998 240,333 15622 4,265
1999 261,963 17,028 164 |
2000 285540 18,560 5067 21,484 -7,519 1810 87 249
_ .2:00}‘ | 311?3820230 5523 O
2002 339,250 22,051 6020
I 2003 369782 24036 6562
2004 403063 26,199 7152 | - |
2005 439,338 28,557 7796 33;_053 11,569 12010 3631038
.200-6-:-4];4,-485 - ‘30;84‘2-: 8420 oo
2007 SIAM 33309 . 9093 |
NE2008 553440 35974 9821 S SR
2009 S9T715 s8I 10606 : ‘
2000 645,532 41960 11455 49395 17288 13330210 - 771
010 690719 aager 221 | I
012 7139070 43040 13,115
2003 790,804 - §1,402 14,033
o 2014 846161 . 155,000 15015 _ _
015 905,392 - 58850 16066 70,486 24670 | ~ 3,080 44 125
- Total 174,418 61,046 30,290 174 496

Note: 1) Three sectors include hydropower, inigation and water supply.
2)  MPP means the master plan projects, and the costs in VND are estimated by using ,{g
an cxchange rate of US$ 1.00 = VND 11,014
3) GDPin 1994 price
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"A. Fu Mieng Project with Diversion Channel, and Phuoc Hoa Project
with Low Intake Weir and Pumping Facility

[ Fu Mieng Project §

Hydropower (Low Weir)
) | Generation e

Phuoe Hoa Project J

Diversion Channel
{7 km)

Be River

[ Pau Tieng Project I

Downstream Irrigation
and Watér Supply

o Vam Co River Saigon River

B. Fu Mieng Project and Phuoc Hoa Project with High Intake Weir
with Diversion Channel

N [ Fu Mieng Projecl]

L ~ | Phuoc Hoa Praject
Hydropower : . © . |(High Weir)
Generation - 1 ': .

Phuoe lla.i lr'rig:ln!ion= Schem’«D

Divérsion Channel
(16 km)

I Dau Tieng Project ] Be River

Downsteeam Irrigation
and Water Supply

To Vam Co River

Saigon River

3 Pumping Up  , e '
:...........&(Phuoc Hod Irrigation Schema
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