- The families living in the reservoir area are limited to road side hamlets, and thus scattered
houses together with those along the diversion channel route have a total population of 500
to 550 families.

- Losses of lands through inundation would affect persons who are living in scattered simall
communes along sections of roads located above the FSL.

- The project would affect existing local access roads, in particular:

i.” Route 345 between An Loc and Ap Tra Tanh linking sections of major rubber

| plantations, and |

ii. Route 304 between the newly established wllages of Ap Tan An (Binh Long district)

and Ap Ba Nho and Route 14 (Phuoc Long district) using local boats to cross the Be
River. '

‘Conclusion and Recommendations

T lje Fu Mieng multipurpose project requi'res a compfé:hensivc ElA, including detail assessmeglt
of diverting water to Dau Tieng reservoir. The proposéd reservoir and surrounding arca
warrant parlmuhr attention in terms of watershed management and erosion control due to the
past history of destruction of vegetation in this area during the 2nd Indochina War, The
: 'compensallon and resettlement issues, although not extensive, could be complicated because
tand has been under re- occ11p'mon and redcvelopmcut for agncullure in the past 10 to 15 years,
50 Iand status and holdmg entitlements may be uncer{am The pr o;ect is considered to offer
: dwerae and cﬁcclwc economlc retwns and tobe enwronmcntally and socmlly acceptable

9.2.4 Issue Relevant to the Phuoc Hoa Diversion _Sch'en'lc

According to the optimal water allocation sludy, it is confirmed that watcr dwemon of an
amount of 60 m¥sec from the Be River to the Dau Tieng reservoir will make it possible to
irrigate an area of 88,300 ha extending in thc HCMC- Long An delta, '

As an alternative to divert water from the Fu Micng niultipurpose reservoir, the Phuoc Hoa
irrigation dam with the diversion channel to the Dau Tieng reservoir was considered (refer to
Chapler 8). - '

The supenonty between the Fu Mieng diversion and the Phuoc Hoa diversion is compared in
the water allocation study discussed in Appcndlx X, however, the difference in the economic
nel benefit between the two schemes was ‘marginal, even if Fu Mieng shows more
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attractiveness and furthermore costs used for the optimal water allocation study wetre relied on
the rather preliminary ones estimated in Phase 11 study period.

'fa clarify and confirm this issue, the economic comparison is made for following three
envisaged schemes (refer to Figure 8.2) based on the refined design and estimated cost:

Scheme A:  Fu Mieng multipurpose dam and Phuoc Hoa irrigation low weir with a
pumping station,

Scheme B: Fu Mieng hydropowér (single purpose) and Phuoc Hoa dam (high

weir) with a diversion channel, and
Scheme C:  Phuoc Hoa dam (high weir) and diversion channel without Fu Mieng.

The present value of economic net benefit and the EIRR for three schemes are calculated, and
the results are summarized as follows: ’

_Present Value, million US$__~  EIRR, %

Scheme A - 114.5 . 11.38
* Scheme B: 777 10.85

SchemeC: 21.1 1027

From 1he above itis conﬁrmcd that Scheme A is lhe best opncn among the lhree schemes; that

s, P \/hcng dlver:.mn is mon, altractive than that of Phuoc Hoa dlversmn It is noted Ihat '
- plO_]CCl cnsts and beneF ts gamed from the Phuoc Hoa 1rrigalxon pro_]cct are alsn coumed in the ‘

above economlc CONparison.

9.2.5 Economic Eva_luation

lhe econonuc evalmnon of the l‘u Mlcng mulnpurpose pmJecl is made based on the total
project cost and its p(w. er benefit, together with the project costs and beneflts g'nned froman

fmcremcntal irrigation area of 88,300 ha in Dau Tieng, HCMC- -Long An delta.
Thc_cash flow for the analysis is shown in Table 9.6.

~As seen from Table, the net benefit at a discount rate of 10 % is USS 67.8 million and the
BIRR is 11.32 %. Thaus, il is confirmed that the Fu Mieng mulupurpose prolect is
economically viable as the dwers:on alternative of the Be- Saigon diversion project (lhe final



selection between Fu Mieng and Phuoc Hoa as the diversion altermatives will be niade in future
detailed study in future).

In respect of the environmental aspect of the preject, it is to be noted that the inundation area of
the project is relatively large and may involve complicated compensation and rescttlement
problems, and thercfore the implementation of the project should carefully be judged taking into
consideration the large-scale socio-economic benefits contributing to the regional development
gainéd from an incremental irrigation of 88,300 ha agail}st the possible environmental issue.

9.3 :Irrigation Master Plan Projects

9.3.1 Selected hirigation Master Plan Projects

“The study of optimal allocation of water available i in the Dong Nm River basin selected elght '

1 lgauon miaster plan projects with some variation in development areas from potential areas,

besides the Rural Agricultural _Development_ Project (RADP) aiming to rehabifitate and construct '
small irrigation schemes. The selected master plan projects are: categorized into five

-development packages in view of similarity of individual projects, trans-basin diversions of
“water resources and regional dcvelopments as shiown below:

" Development Package h . - Area(ha) . . ' \Gaster Plan Projécl

B Rural Agncullural De‘.elop!mnl -~ 128,987 1.1 Small Exu;lmg lmgauon Schemes (67 745 ha)
¢ Project (RADP)- : L 1.2 New Small Irrigation Scheme (61,242 ha}

.2 Phan Ri-Phan Tl'lh’.‘[ lmg'mon Pm)ect 139,700 ;2:1 Phan Ri Irrigation Scheme (29, 700 ha)

P Y :2:2 Phan Thict lrrigation Schente (10,000 ha)

3. Lower La Nga P]am !rngal;on Project ' 31 ,620 '3.1 TaPao Irrigation Scheme (19,000 ha)

' S © . ¢ 3.2 Vo DatIrigation Scheme (12,620 ha)
4. Phuoc Hoa Irrigation Preject 45,68(} Phuoc Hoa Irrigation Project (45,680 ha)
5. Dau Tieng Extension and HCMC- 125,560 5.1 Dau Fieng Extension Iirigation Scheme (48,350 ha)
Long An Pelta Trrigation Project . 8.2 HCMC hrigation Scheme (46,000 ha) (*1)
_ 5.3 Loag An Irrigation Scheme (31,170 ha) e

Total | . _ 371,547 ha |

”(*l):' including on-going Hoc Mon-Bac Binh ¢hanh Irrigation Scheme of 12,197 ha

9.3.2 Rural Agn'cultufal Development Project -

The Rural Agricultural Development Project (RADP) aims at increhsing the farmers’ income,
enhancing the living standard in the rural area, crealing job opportunities and ultimately
narrowing down the economic disparity between urban and rural areas. The prime objectives of
RADP are to rehabilitate and improve the existing irvigation schemes including exploiting water
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- resources and to construct new small scale irrigation schemes, which are not covered by the
selected eight master plan projects. However, the RADP is not focused only on the irrigation
- and drainage facilities, but also on the improvement of rural facilities related to the agricultural
deveclopment. Besides, attention is to be given to upgrading the institutional framework in rural
areas including agricultural supporting systems and farmers’ cooperatives.

‘The objective areas of RADP are those of the existing small irrigation schemes and new small
~scale irrigation schemes scattered throughout the Study ‘Area as listed in Table 9.7-and as
~ - shown in Figure 9.4, excluding HCMC and Long An province where large scale master plan

projects are éontcmplated. All the candidate schemes for RADP are preliminarily screened. The

- . preliminary screening of candidate irrigation schenies for RADP i$ made by excluding those
“covered by the master plan projects, and results in selecting 118 existing smali irrigalioni
schemes with a total arca of 50,082 ha and 58 new sc_hémes with 52,294 ha in total. The
construction cost of RADP is preliminarily estimated to be US$ 231 million in total, consisting
of US$ 58 million for the existing schemes and US$ 173 million for the new schemes.

9.3.3  Phan Ri-Phan Thiet Jrrigation Project

* The study of optimum water allocation concludes that the Phan Ri-Phan Thiet irrigation project

should be developed with an area of 39,700 ha, consisting of 29,700 ha in Phan Ri plain and
" 10,000 ha in Phan Thiet plain. The proposed Luy reservoir has a function of regulating water -
released from the Dai Ninh power station as well as the natural ﬂow of the Luy River, while the
Ca Glay reservoir havmg an lrrlgatton capac:ly of 2,000 ha will be constructed from the year h

1996, The general layout of the Phan Rl Phan Thiet lrnganon pro;ect is shown i in hgurc 9.5,

and its imrigation sysiem dlagram is shown m F:gure 9. 6 The nmor feature:) of lhe prOJect are

- summ‘mzcd below:

. _ _ Headwork
L - -Descﬁpiion - oo Unit ©  CaGiay Res. LuyRes.
Water Source Prom own basm Cmdfsec 139 526
‘From Dong Nai Basin .~ " m¥/sec 0 : 24.46
- Net Reservoir Storage Volume - millionm3 - 30 110
'Imganon Area’ - Phan Riplain ' ha 2,000 27,700
_ - Phan Thi¢t plain _ ~ha 0 10,000
‘th Dwerslon Watcr Requnement Co ‘m3fsec 236 “47.20

The proposed Luy dam is located on the main stream of the Luy River, about 1 km downstream

~+ of the confluence of its tributary named the Da Ke Trou River and about 24 km north-west of

Phan Ri town. The proposed Luy damsite has a relatively flat topography on the about 4 km
wide river bed and noderately steep abutments. The geology at the dam site is characterised by
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intrusive granite and overlying basaltic rocks, having sufficient bearing strength except for
possible leakage from the reservoir through probable unconsolidated river deposits lying
beneath the basallic rocks. Judgihg from the topographic and geological conditions, a rockfill
type dam is recommended by utilizing rock and filter materials widely available in and around
the damsite except for core malerials.

With the results of topographic survey and geological investigation carried out in the Master
Plan Study, a preliminary design of the Luy dam is prepared as shown in Figures 9.7 and 9.8.
[ts major features are summarized below: '

- Type of dam ~ Center core rockfill

- Full supply level (FSL) El.m 125.0

- High water tevel (HWL) EL.m 132.0

- Dead water level (DWL) EL.m . C 12000

- Gross storage volume millionm? 1310

- Net storage volume . million s - le

- Dam Height and cresl lcngth S " |
Maindam m  330and 1,870
Sub-dam - 1 o n . 40and 430
Sub-dam - 2 : ‘ n ‘ /5.0 and 580

- Type of spillway : o : ~ Side overflow

- Design flood discharge =~ - mdfsec 1,000

- Max. outlet discharge | S m¥sec .

- Total e_mbanknie;jt volume - millionm? 28

“Two main camls are requlred one'is the wcsl niain mml comm‘mdmg west half of lhc project

area and also conveying water to the Phan T hiet plain of 10,000 ha area and the other éast main
canal. The proposed routes of main canals have a relatively flat lopogmphy, however it may
encounter rock layers at relatively shallower depth in several places according to the ficld
reconnaissance, dlthéugh further extensive topographical and géological investigations are
needed. The major features of main canals are summarized below: o SRR



- L West Mniﬂ_g_‘gnal: East Mam Canal
(‘ommand Arca ha 21,760 16,000
Length Km 25.5 8.0
Head discharge m¥sec 25.6 18.9
Canal slope 1: 10,000 1: 10,000
Canal base width m 12.0 t0 6.0 9.0t0 5.0
Canal height m 3.5t103.3 35025
Excavation volume million m3 1.3 0.4
Embankment volume million m3 0.4 | 0.2

The construction cost of Phan Ri-Phan Thiet irrigation project is updated to be US$ 209.1
million in total including both the Luy and the Ca Giay dams. The Phan Ri-Phan Thiét
irrigation project will be implemented on a stagewise development basis. The total constriiction

- period is set tentauvcly at 10 years, assummg the 'mnm] development of irrigation atea to be
about 4,000 ha '

“The economic internal rate of fclum (EIRR) is estimated for 1wo alternative cases either the

‘development combined with the Ca Giay reservoir and its irrigation systeni or mdcpendem

: 'ifrom then. The FIRR in the former case is calculatcd at 12.6%, while the latter i is 14. 8%. The

‘Phan Ri-Phan Thict irigation pmject is econom;cally feasible even constructing both the dams,
‘Taking into account a possible risk that the commission of Dai Ninh power project would dehy
beyond the year 2003 anticipated, the development p!an of the Ca Giay reservoir intigation

systcm ahead of the Phan Ri- Phan Thiet itr Lgauon prOJecl is jUSlIﬁl’.‘d from an economic pointof - |

VIC\V

9.3.4 LowerLa Nga l’lain.l:‘rigalioh Project

~ Against lhe potential developmenl area of 23,000 ha, the Ta Pao xrngmon scheme is to be
. tormuiated with an irrigation area of 19,000 hia as the result of the optimum water atlocation

study. T he reduced 4 000 ha is allocated to the flood-proiie area of about 4,700 ha eshmated by
- the flood mmgalmn study, ‘which corresponds to 4,000 ha i in net approx:mately Whlle the. Vo

- Dat nngam)n schcme is to be formulated with an lrngauon area of 12,620 ha for the potenual'

- developm_ent area of 15,000 ha. The reduced 2,380 ha is allocated to the right bank of the La
Nga River with an area of 2,800 ha in net, classified as forest in the land use data. Thus, all the
right bank area of the La Nga River is excluded from the irrigation development arca, The
general layout of both the schemes is shown in Figure 9.9.
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‘Pwo diversion weirs will be constructed on the main stream of the La Nga River; one is the Ta
Pao weir and the other is the Vo Dat weir. Major features of both the divérsion weirs are as

é% follows:

Description o Unit TaPaoWeir  VoDatWeir -~
Catchment area Km? 2,000 3,080

“Type of weir Rockfill - Rockfill

Full supply level EL. m 125 105

Crest Length m 120 204

Dam height - m ' 10 _ 12
Embankment volume' 1,000 m? 100 © 340

_Conerete volume 1,000 m3 20 ) 32

“The construction cost for the 19, 000 ha area of the Ta Pao irrigation scheme mcludmg lhe
'dlveralon weir is upd'ucd at US$ 77.3 million in total. While, the cost of the Vo Dat irrigation :
schemes with 12 620 ha is updated at US$ 83.2 million in total. The EIRR of both thc
_schemes is assessed at 12.2% and 9. 9%, respcctwely Lo

© 9.3.5  Phuoc Hoa frrigation Project

: The sludy of ophmum water allocauon selects the Phuoc Hoa irrigation project as one of the
master plan p!‘OjCCtS with an area of 45 630 ha by pump 1rngal:on imethod wuthout the. hrgc
" Phuoc Hoa dam The investment cost of the Phuoc Hoa imgauon pro;ect is esmmted at
| USS 220.2 mllhon as descnbed in Section 6.3. The BB iRR is esmmtcd at 10.9 % in casc of
irrigation scheme only, while it would be mcn.ased to 17.3% when the benefit of domesnc and
industrial water supply is added. ‘ '

Although the Phuoc Hoa in‘igation scheme is selected as one of the master plan projects with
- remaining ¢ '\gricullural developmem concept unchanged from the planning report madc by the
© Goveriment in the year 1995, the way of agr icultural dcvelopmenl in the southem arca of Song
Be province by thc Phuoc Hoa irrigation scheme would have to be subslanlmlly re- assessed :'
before entering in the implementation in view of the following three aspects:

Socio-economic aspect

- Prospects of future land use in the southern pait of the scheme area (southern Ben Cat
g district, Tan Uyen district and Thuan An district) situated close to the core zone of Southem
Focal Economic Area (SFEA); and



- Farmers’ willingness to convert the cashew plantation with an area of about 7,200 ha (ages
of trees more or less 10 years) into paddy and upland crops fields.

Technical and project economic aspects

- Possibility of groundwater irrigation development for the upland crops and fruits based
agriculture in the southern part of the scheme area instead of constructing a long stretched
canial from the Phuoc Hoa headwork which requires a large quantity of earthworks (about
15 million cu.m.}; and '

- Land use for diversified agriculture instead of paddy monocultire being develaped in the
Jand along the small streams by exploiting those surface and groundwater resources.

Environmental aspect;

- Natural and social environmental impacts by creating the Phuoc Hoa reservoir, having a
large water surface area of about 38 km2 despite using shallow active storage depth of only
2 m out of about 25 m in the niaximuin depth of the reservoir.

9.3.6 - Dau Tieng Extension and H:CM'C-Long An Delta ]rrigdlibn Project

The Fu Mieng multipurpose project is selected as the most viable water diversion scheme from

the Be River to HCMC- Long An delta area through the Dau Tieng Teservoir as compared with .

_an alternative dwersuon from Phuoc 'Hoa reservoir. This results in optnmzmg the scale of Dan

Tieng Extension and HCMC -Long An delta ungatlon pro_;ect with an area of 113, 390 hain -
 total. The econo-mc vmblhty of the Fu Mieng nmitlpurposc pro;ecl by both the hyd:opower and
'- agrxcullural beneﬁts is vcnhcd by the updatcd conslruchon cosls of all the related project
facilities as discusscd in Section 9 2. Itisto be noted here lhat firther studies are realured for

finally selecting either of Fu Mieng or Phuoc Hoa diversion scheme due to marginal difference
" in economic viability.

The construction cost of Dau Tleng Extension and HCMC Long An delta irrigation project is
_ updated at US$ 242.5 million in total and the individual project costs without the Fu Mieng
'_dam are shown below:
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Irrigation'Sch.cmc ~ Irrd, Are (ha) (‘oat {million USS)

Dau Tieng Extension 48,390 74.0

HCMC Delta 46,000 (*1) 93.6 (*2)

Long AnDelta 312006 0 74.9
Total _HI3390 s

(*1): including area of Hoc Mon-Bac Binh Chanh irrigation project

{*2): excluding cost of Hoc Mon-Bac Binh Chanh irrigation project

The incremental irrigation area benefited by the Fu Mieng multipurpose project is given as the
difference between the condition of future with-project and future without-project, and those of
the respective schemes are estimated as follows:

. e Unit: ha
Scheme Future With - Future Without " ~ Incre. Area
Dau Tieng Extension 48390 18,000 (*1) . . 30,390
" HCMCDela -~ + . 46,000 12200 (*2) 33,800
' Long An Delta 31,200 o 31200
" Total 125,590 30200 195,390

“(*1): Additional watér available in the Saigon River besides irrigating the present 45,000 ha in Dau Tieng -

Luslmg area

:(*2) Trrigation area of the Hoc Mon-Bac Binh Chanh irrigation pmch( 1mgated by the natural flow of the

Sa1gon Rn. er.

: “ln evaluating economic viability of thc Dau Tieng Exlensmn and HCMC-Long An delta
5 nrigation project owmg to the Fa Micng nmlllpnrposc pl‘OjeCl the cosls of the Fu Mleng d'lm o
and the diversion canal have to be shared by the lrrlgalmn schemes. As estimated in Section
9.2, the economic cost amounting 16 US$ 127 million should be allocated to the trngatlon _

project and it is further allocated to the respective schemes depending upon the irrigatibn area

- and benefit, i.e. USS$ 82 million to Dau Tieng Extension, USS24_mil1i0n to HCMC delia and

USS$ 21 million to Long An delta. The EIRR is calculated for the individual schemes as wellas
the overall Dau "Tieng Extension and HHCMC-Long An delta imigation project as shown below:

EIRR (%)

Overall Project 10.5
Dau Tieng Extension irrigation scheme 10.8
HCMC Delta irrigation scheme 8.0
Long An Deltaimigation scheme 8.6
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* The above values suggest that the Dau Tieng Extension and HCMC-Long An delta irrigation

- ¢ project be economically viable as a whole, although the EIRR is in a marginal level.

19.3.7 Impact of Master Plan Projects

*Fhe impact of master plan projects is evaluated by the otitputs of the projects in terms of
~ increment of paddy production and increment of cultivating area of cash crops. The incremen_t
“paddy production is estimated at 1.16 million tons including the Rural Agricultural

- Development Project. While the increased cultivating area of cash crops in the eight master plan -

“projects would be about 165,000 ha incliding sugarcane of 19,800 ha and cotton of 13,200 ha
as estimated below:

Develop.  Increnient

Increment of Cultivating Area of Cqsh C‘rops -

Project . Area Paddy = Sugarcane Couon OtherCrops  oral
S (ha) - Product. (ha) (ha) (ha) (ha)
SR | (ton) . S
Phuoc Hoa 45,680 99,730 2,110 Q0 . 34810 36,920
Dau Tieng bxtcnslon 48,39 . 54,200 0 0 59,030 59,030
Phan Ri - 32,000 - 152,160 5850 6,400 10,670 22,920
Phan Thiet - 10,000 - 39,270 1,830 - 2,000 . 3,880 7,710
~ TaPao © 19,000 92,150 1,980 2,300 3,720 8,000
© VoDat C S 12,600 78,200 2,270 - - 2,520 1,930 6,720
~ HCMC Delta 46,000 165830 5,620 - O - 14,840 20,460
longAnDelta . - 31,200 138870 - 140 . . 0 3,160 3,300
TRADP .. 102680 - 337,860 . - - . L
Total Ci ';347,550__ 1,158 2?0'12.89[) - 13,220 132,040 - 165,060

By implementing all the mastﬁ plan prbjecis, the paddy production in the Stady Area is
expecléd to inci‘edsc to about 3 million tons in the year 2015 from the present 1.8 million tons
level. This will meet about 50% of the total demand in the Study Area in the year 2015,
assuiming the population iricrease by 7.3 million and anticipated per capita consumption of 285

: kg/)a,ar The irrigéuion development to the full extent under the optimum utilization of water

i ' IESOIII'\.CS in the Dong Nar and sun'oundmg basins would contribute to the stable food supply in
' thc Study Area _ ‘i s

' Wlulc, the culnvaling'area of cash crops is expected to increase remarkably. In particular,

cultivation area of sugarcane in the cight master plan project areas will share one-third of target
rincreasing area of about 60,000 ha in the Study Area, and those of cotton share the half of the
“target 25,000 ha as well. '



9.3.8 [nitial Environmental Examination

(1) General Environmental Issues

The irrigation developments associate typically with such social effects as compensation to the
tand acquisition for project facilitics, dismplbn to local communities and agricultural activities
during construction. In gcnerél the farming comnunities involved agree with implementation
of irrigation schemies, provided adequate compensation and relocation of lands are S'ltlsf'iciory
Such problenis are serious in puucular schemes near ma_;or urban areas stich as Phuoe Hoaand
HOCMC delta where landholdings are small and complete displacemem of landholders may take

place.

The RADP as well as large scale irrigation projects proposed in the Master Plan have s¢veral
common environinental and social effects requiring mitigation measures of them. These will
include:

a) - Alteration to water quahty ih streams within irrigation areas and downstream receiving
water due to use of fertilizers and pesticides as well as leachmg of soils, i. e acnd sulpha!e
soils in Mekong delta and other near coastal irmigation areas;

b)  Possible effects on traditional use of local water resources due to changes in local surface
and groundwater hydrology and quality; -

¢)  Effects on local farming i'nc_tlud'ing crop losses during construction and initial development
- periods; | ' '

d) . Need for prowdmg local farmers wuh adeguate agrlcultuml suppmtmg servnces whlch alc

1 emblc them to readily capmhzc on n-r;g'ihon dcvdopment bencﬁtb avalhble

e) Need for’ pubhc relauons education an(l uwolvement of prolect beneﬁcmrms mto water

resource allocation and project managemeint through water user associations and so on;

) Need for integration of effective soil crosion and watershed management programimes

associated with intreducing compatible resource development such as fish ponds and
community agro-forestry components into individual scliemes to maximize utilization of
water resources as well as to protect inhabitants; and '

g)  Possible effects on medico- ccologlcal and public health aspects, p'mlcularly water- rt,lated‘ '
diseases like mataria. '



(2) Key Issues Relating to Master Plan Projects

Rural Agricultural Development Project

“The rehabilitation and improvements to numerous small, medium and large scale irrigation
projects scattered throughout the Study Avea are considered to be environmentally and socially
acceptable. The general effects outlined above will be applicd to EIA, and particular attention
should be given to the local effects on water quality, water availability for domestic use,
upgrading the accessibility of communities to exténsion and credits services, the scltmg up of
water user associations and the monitoring of environmental and social effects of prOJect
implementation, '

Phan Ri-Phan Thiet Irrigation Project

‘The potential environmental and social impacts by the Phan Ri-Phan Thict irrigation project are
considered to be complex, particularily in connection with the Luy reservoir. Thus, EIA is
definitely required paying attention to:

a)  changes in hydrological situation including flood in the Luy Rivér basin due to water
- released from lhe Dai Ninh power station and creation of the Luy reservoir;

- b) poss;blc environmental degmdallon in the midd Ic and lower reaches of the Luy River
when water from Dai Ninh is un-regulated parttcularly in the initial development period,
ie. flood damage, erosion and sed:mentatlon due to increased river dlscharge

c) . eff fect on «gthnic communities by conslluotlon of the Luy reservoir;

dy - nnpacls on local conimunities and on env1ronn~cntal factors such as encroachment mto ;
- forests by prowdmg access to the Dzu Ninh power statlon located | in n upper end of lhe Luy "

Rwer basm

¢) . possible downstream flood control requirements in the coastal plain areas in terms of
- associated changes in regime and sedimenlation induced by irrigation development; and

f) 'polenhal ecological effects on estuary zones by seasonal changes in regime and water
quahly as w oll as potential inflows and build-up of agro-chemical residues. -

Lowcr La_Nga P]am !mgallon Pro;ect

The followmg parucular issues should be taken into consideration in carlymg out lhe EIA for
both the Ta Pao and Vo Dat in 1gat|on schemes:

a)  needto maintain the scasonal flood reginme in the Lac Bien catchment in order to preserve
its wetland ecology values for the La¢ Bien/ Nui Ong National Park; and

£
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b) Effect on ethnic minority groups who are traditional residents or who have been
transmigrated to the irmigation scheme or surrounding areas,

Phuoc Hoa lirigation Scheme

Construction of the upstrean Fu Mieng reservoir would pernut the Phuoc Hoa irrigation by
constructing a small weir and a pumping station. The critical issues to be resolved in respect of
the project implementation aid management relate to the followmg

a)  probable effect of HCMC/Bien Hoa industrial development on the ungatcd agnwllural
land in such a way as official or unofficial conversion to other uses and land holdings by
absentee landholders caused by land speculation; and

b) acceleration of water pollution problems already exiting in the main streams and rivers.

Dau Tieng Extension and HCMC-Long An Delta Irrigation Project

For Dau Tieing Extcnsion irrigation project, the environmental and social effects associated with
expansion of the Dau Tieng Extension and T'iy Ninh nngauon ‘schemes would be as outlined in
genetal environmental issues. Specifically, an appropnale water quality momtormg progranune

~ should be mcluded in project budgeting and 1mplemcntanon p}ans

For HCMC-Long An delta irrigation project, the major issues are land compénsaﬁon and water
giality. In particular, the foltowing considerations will be needed in connection with water
quality problcm ' ' ' ' '

a) long term effects on water and soil quallly relatmg to acnd sulphate sojl areas such as

mcreased surfacc water 'wldnty dunng construcuon of canals, localized amdlty due to -
_ Ieachmg durmg mxgalaon eff tects on SU face and groundwaler and bu:!d -up of soil acidity
without ef fective soﬂ managemem techmqucs like raised beds

b) downstream ecological eﬂ‘ects' in the estuary zones due to changes in regime and water
quality; and '

©) needs for a managed environmental monitoring and remedial action plan for the
construction phase, particularly needs for water for flushing and dilution during canal
excavation and land rectamation activilies.
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9.4 - Water Supply Project along National! Highway No. 51

9.4.1  Strategies for Water Sotnce Development

Water demand centres of the water supply project along National Highway No. 51 are divided
into five based on the industrial development plan. Following show the five demand centres
{vefer to Figure 9.10) with thelr water demands in the year 2000 and 2015 respectively (refer to
Siuib-section 6.4.1):

Namie of demand  Industrial areas included Water demand in the centre, m¥day
cenlre in the demand centre 2000 2015

- 1. Bien Hoa Bien Hoa and Ho Nat 158,000 354,000
2. Tam Phuoc - Tam Phuoc and An Phuoc 21,000 244,000
“3.Nhon 't rach Nhon Trach and Long Thanh ‘ 59,000 384,000
4. PhuMy | Go Dau, Phu My and Thi Vai - 84,000 331,000
3. Vung Tau __BaRia, Vung Tau and nearby towns 102,000 412,000
Total 424,000 1,725,000

The first t'ask to prepare a concrete development plan for the project is to list up development
- alternatives made by combnnng several water sources available in the vicinities so as to meet
the water demands of each centre for the time horizon up to the year 2015. The second task is
to select the opmnal alternative from among the development alternatives as the dcvelopmcm
plan of the water supply project along National Highway No. 51. Following discuss the water
sources available for the project as w ell as the se[ecllon of thc dcvelopment plan from among
the alternatiy es conccwed = '

9.4.2 Water Sources L

(1)  Groundwater

Dwelopmem potenml of groundwater in the area, whlch is considered as a measure to meet
- inunediate demand or a “make-up" measure, is esumatcd by demand centre as follows:

Name of demand centie D\,vclopmem potenml of groundwater, 1113Iday

"1, Bien Hoa

2. Tam Phuwoc 25 (}OO to 35 ,000

3. Nhon Trach 55,000

-4, Phu My 25,000

5. Vung Tan 35,000 (including 20,000 m¥day already exploited)




(2) Rescrvoir projects

There are several rivers with a catchment area of tens to hundreds km? in the project arca such
as the La Buong, Ca, Phuoc Thai, Da Den and Ray rivers as shown in Figure 9.11. For each
of those rivers, reservoir projects are proposed for irrigation and water supply as summarized
in Tabte 9.8, and their location is referred to Figure 9.1 1.

La Buong reservoir

La Buong reservoir, the development stage of which is under the master plan level, to be built
in the La Buong River will be used as a water source of the Tam Phuoc demand centre. The

_development capacny of the La Buong reservoir for water supply is estimated at 220,000

in3/day by setting the proposed Full Supply Level (FSL) of E1. 50.0 m and Minimum
Operation Level (MOL) of E1.48.0 m. A preliminary geologlcal study for the proposed dam
suggests insufficient bearing strength and high permeablmy from the foundation, thus
ro,commenclmg the construction of earthfill type dam. A prcllmmary development plan of the

- La Buong teservoir is given in Figure 9.12.

- Song Ca:1 and Song Ca-2 feservoirs

* Two reservoirs, Song Ca-1 and Song Ca-2, both of which aré under the master plan level, to .
* be built in the Ca River will supply water to the domestic and industrial use of Nhon Trach -
. demand centre. The joint opération of both reservoirs makes it possible to devclop an amount
* of 270,000 m3/day. For this estimate, FSL and MOL for Song Ca-1 are set at Ei.80.0 m and
- Bl. 61.0 m respectively, whilst El. 60.0 m and EL. 52.0 m for FSL and MOL of Song Ca-2
“respectively. - A preliminary gcologlcal study points out the problem that there is a high
- poss:blhty of leakage from the reservoir lhrough the bas*tltnc rocks with horizontally conunuous
Lopen cracks’ and underlymg old river deposit consisting of unconsolulaled permeable sand aud .,
; gravel. Judging from the topographlc angd geological condition at the sne, an earthfill typée damy

is recommended. Figure 9.13 depicts a preliminary development plan of Song Ca-1 and Song

. Ca-2 reservoirs.

Phuoc Thaij reservoir

Phuoc Thai reservoir, the development stage’ of wliic_h is under the master plan level, is

proposed to Ve built with a catchment area of 90 kem? in the Phuoc Thai River. Due to the small
catchment, development capacﬁity of water to be conveyed to Phu My demand centre is limited
10 an a:ﬁoun_t_of 120,000 m3/day. For the simulation, ISL and MOL. of the Phuoc Thai
reservoir are set at E1. 20.0 m and El. 16.0 m respectively. A prclhninary geological siudy
discusses that the riverbed at the damsite is covered with alluvial deposits of mainly sand with
layers of clay or gravel, suggesling possibilitics of leakage from the reservoir. This situation
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would only allow the construction of carihfill type dam at the proposed damsite. A preliminary
- development plan of the Phuoc Thai reservoir is shown in Figare 9.14.

Da Den reservoir

The feasibility study of the Da Den reservoir was carried out by a local company, proposing a
development of 100,000 m¥day for the domestic and industrial use in the Ba Ria-Vung Tau
area. In this study, FSL and MOL, of the Da Den réservoir are set at E1. 40.0 m and El. 27.0

- m respectively. A simulation study suggests that it is possrble to develop an anmount of

250,000 m3.’day for domestic and industrial use in Ba Ria-Vung Tau arca. Taking into
consideration the fact that water demand in the Ba Ria-Vung Tau including the Phu My area
grows rapidly, the development scale of Da Den reservoir would be desired to be as large'as'

possible. A preliminary geological survey confirnied that there exists exposure of siltstone at

and around the damsite, recommending the construction of a rockfill type dam. A preliminary
development plan of the Da Den reservoir is shown in Figure 9.15,

-Song Ray reservoir -

- The Song Ray reservoir pmjecl under the pre-feasibility study level is expected to supply water
to the Ba Ria-Vung Tau area. A simulation study by setting FSL and MOL at E1. 70.0 m and
- El 48.0 m respectively shows development capacity of 1,400,000 m¥day which warrants to
" meet the water demand of Ba Ria- Vung Fau including the Phu My area far beyond the target

)ear 2015. A preliminary geologlcal survey confirmed both banks are covered with basalt at |

“the damsite, recommending lhc conslmcuon of rockfill type dam. A prehmmary development
plan of the Song Ray reservou is shown in I‘lgurc 9.16. '

A sumulatnon sludy is camed out by applymg 10-year drou ght nmoff (‘onslmcnon costs for »

- the proposed snx rcservmr pro_:ccts are eshmatcd based on the pre]umnary dcmgn as given in
Table 99, - | ' :

(3) Dong Nai Rivcr water

’Ihe Dong Nai River water is one of the most promising water sources for the water supply '

project along National Highway No. 51in texrms of quality and quanhly, that is, ample water is
“available to meet the water demmd of the area (1.7 million 1113fday) in the year 2015.

Intake: The proposed intake site is located at Thien Tan (refer to Figure 9.11) niainly due to the
fact that the pipeline to Vung Tau becomes shortest when the intake is placed in the upstream
reaches of Hoa AwBien Hoa. '

9-24



Pipeline Route: Figure 9.11 shows a pipeline route temporarily proposed between the Thien

Tan intake site and Ba Ria. The pipeline is planned to run along the new express way which
will be constructed parallel to existing National Highway No. 51.

(3) Development Alternatives

Following three are conceivable development altematives prepared by combining three water
sources discussed above, groundwater, reservoir projects and the Dong Nai River waler;

Altemative 1:

D-ével(ipmenl stage

Stage 11

Demand centre Stage 1 Stage 11
1. Bien Hoa Thien Tan Thien Tan Thien Tan
2. Tam Phuoc groundwater Thien Tan Thien Tan
3, Nhon Trach groundwater Thien Tan Thien Tan
4. Phu My groundwater Daben Song Ray
5. Vung Tau groundwater- Da Den Song Ray
Alternative 2 .
‘ Development stage
- __Demand centre Stage 1 Stage i1 Stage 111
“1.Bien Hoa FThien Tan Thien Tan " Thien Tan
- 2. Tam Phuoc groundwater . ThienTan " Thien Tan
-3, Nhon TFrach groundwater ~ Thien Tan - Thien Tan
‘4. Phu My groundwater  © DaDen Thien Tan -
$. Vung Tau groundwater Da Den ‘thien Tan
Allemative 3 ,
. ; * .. . Development stage :
Demand centre. ~ Stagel - Stagell - Stage JI_
1. Bien Hoa - “Thien Tan . Thien Tan " Thien Tan
.~ "2.Tam Phuoc - ~ groundwater . Thien Tan “Thien Tan
© 3. Nhon Trach - groundwater - -SongCal&2  LaBuong
* 4. Phu My © groundwater . - DaDen - Song Ray
5. Vung Tau groundwater Da Den Song Ray

for meeting the water dcmand in the year 201 S

’ Stagp L is the project to be implemented urgently to meet immediate water demand, whilst Stage
"1l is the project to be developed by early 2000°s and Stage It is the pmject to be mlplcmentcd

. ihe basic idea of Alternative 1 is to rely on the Dcmg Nai szer walerasa wmer source for the

demand centres in the Dong Nai province, whilst local rivers for the demand centres in the Ba

Ria-Vung Tau province, i.e. Da Den and Song Ray reservoirs. Alternative 2 b‘\su:ally intends

to supply the Dong Nai River water up to the farthest Yung Tau demand centre, although water

demand of Stage Il in the Phu My and Vung Tau demand centres is required to be met with the

Da Den reservoir due to the time period necessary for the constiuction of pipeline. Alternative

3 is the plan to scek water souirces to the local rivers as much as possible.
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An altempt to setect the optimal alternative from among the above three alternatives is made to

determine the entire development plan of the water supply project along National Highway No.

51. Table 9.10 shows the installation timing and development scale of each water source to be
developed for meeting future water demand of the five demand centres in Altemative 1, whilst
Table 9.11 and 9.12 are for Altematives 2 and 3, respectively.

Tables 9.13, 9.14 and 9.15 summarize the cost required for the construction of respective

projects glven in Alternatives 1, 2 and 3 by assuming a unit ratc of US$ 170 m¥/sec/m for the

pipeling, a unit rate of US$ 200/m3 for the treatment plant and a rate of US$ 250:’m3 for

groundwater development. For dam cost, Table 9.9 is referred to.

Economic evaluation to select the optimal alternative from among the proposed three
alternatives is based on the present worth {primal discount rate is 10 %) and EIRR (econiomic
~ internal rate of return) methods, demonstrating the highest net benefit of US$ 63.5 million and
an EIRR of 12.9 % in Alternative 1 as summarized below:

- __Altematives L
) - o 1 . 2 , ' 3.
-Benefits, million USS  ~ 303.3 3033 - 303.3
“Costs; millton US$S . 2398 . . 2414 : _ 275.5
“Net benefit, million US$ - . 635 __ 61.9 . 218
EIRR, % - - 12.9 28 11.1

Ftlr{l1el'n101'e, all the water supply plans' for five demand centres proposed in Alternative 1
- demonstrate economic viability by showing the EIRR higher than 10 % as sununarized below:

SR L . f =Econ0miclndex _
. Démand Centre ' Net Benef‘t lmlhon uss . EIRR, %

1. Bicn Hoa - : 9.4 132

2. ‘Fam Phuoc _ 13.2 R 145
3. Nhon Trach 22.2 14.4

4 PmMy 11 3
K 5. Vunngau ____; j 116 o

Cash flows to evaluate economic viability of three Altematives are shown in Tables 9.16,9.17
and 9.18, and a unit rate of US$ 0.15/m3, which is the average water tariff derrived from the
revenue of HCMC water apply system, is applied for the benefit catculation.

‘ meg to the fact that Alternative 1 shows the hlghest net benefit among three altematives as
well as the fact that the water supply projects proposed for thc respeclive demand centres are
: economlcally sound, Alternative 1, the basic idea of which is 10 seek the water source to the
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Dong Nai River for the demand centees in Dong Nai pmvincc, whilst Da Den and Song Ray
reservoirs for the demand centres in Ba Ria-Vung Tau province, is selected as the development
plan for the water supply project along National Highway No. 51.

~ Since this water supply project atong National Highway No. 51 isin the stage to select the best

alternative, IEE was not carricd out in this study, however, some environmental issues to be
1aken into consideration when the project is implemented are touched in Appendix IV as

- reference.






19. IMPLEMENTATION PLAN OF THE SELECTED MASTER PLANS

10.1 Implementation Schedule and Fund Management

10.1.1 Implementation Schedule

A total of six, master plan projects (except for ltem 7 referred to SECIIO]I 8.4), which are to be
dcvclopcd wnhm coming 20 years by the target year 2015, are selected from five sectors, i.c.

- (1) Rural agricultural development projects, (2) Rural water supply pr_o;ects, (3) Two

hydropower projects, (4) Be-Saigon diversion project, (5) Eight large scale irrigation projects

~including Song Luy reservoir project and (6) Water supply project along National Highway

No. 51. An implementation schedute for those projec'ts is prepared by incorporating necessary
lead time such as feasibility study and detailed design as given in Figures 10.1, 10.2 and 10.3,
which include the implementation schedule for the Dal Ninh project aind the HCMC water
supply pm;ect as well for reference. -

The prepwrduon of the implementation schedulc for the hydropower projects mchldmg Fu
Mieng as the Be- -Saigon diversion p:o_|ect and water supply project along National Highway
No. 51 arc straightforward since the demands of respeclwc sectors are clearly defined and the

Sinput ummg of these projects are deter mined accordingly to keep up with lhe growth rates of -
© the respective demands in time series up to the target year 2015 (refer to Appendn\ X

Pornmlauon of Master Plant Projects).

\ As for clght nugauon master plan pr()jccls the plan to bmld the resewmr prOjecls i lhe Dong |
‘N'n Rwer basin as well as p:olect viability 'md 30Ci0- econonuc necds in the fegion is given the
high pnomy in prepanng the 1mplcment'1uon schcdulc of lhosc pro;ects ie. commlssuomng of

Dai Ninh for the Phan Ri and Phan Thiet pmJects in the year 2002, wh:lst the year 2005 to

2009 for Fu Mieng. Further detailed discussions for preparmg the implenientation schedule of

the irrigation master plans are referred to Appendix \% 4

Improvement and rehabilitation of small scale 1rr|gat|0n pro_|ects as parl of rural agriculiuyal k

- development need a siudy including feasnblhty study to detcumnc the nnplementatlon order of
numerous projects prior to- actual construction works (refer to I*ngurc 10.2). “The C

1mplementauon of new prcgecls will be undertaken with a slight hmc detay of two years for that -
of fmprovement and rehabilitation projects in consideration of lhe required prcpamuon period
towards the nnplcmentataon While the determination of nnplememation order among the
prmecls is -w«am,d by the coming feasibility study, the prlorlly in implemennt:on should be
placed on the plOJCCiS which are not involved in the eight large scate i m igation projects. Atnong
those not included in the eight Iargc projects, following are main factors to be taken mto
consideration the implementation orde:
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i. = Technical aspect;’

- i, Socio-cconomic aspect;
iii. Institutional aspect; and -
iv. Economic and financial aspect.

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 impleinentation of all the projects into
five packages (refer to Figure 10.3). Although pr'iorily cominunes are selected through the
study carried out prior to the ac{u'il implementation of rural water supply prOJecls basic
approachcs to select the priority communes would be as follows:

i. Poverty and remoteness;,

. Less availability of aquifer;

il Afflicted area by less rainfall, sqllnlty mlms:on and acid water;
“iv. Large water deriand; and

v. . Administeation support.

' 10.1.2 Fund Management

With ihe consteuction costs estiniated in Chapter 9 and the implementation schedule discussed
abovc a disbursement schedule of all the master plan proyccts invested over a time horizon of
commg 2(} years from lhe yc‘ir 1996 to 20] 5is prepared as gwen in Table 10. l

The wallab:hly of pubhc fund wh:ch is defined as publlc mvcstment consmlmg of government.
investiment through mmlsmes and departments to be fﬂlocaled to the master plan projects is _r
. assessed by comparmg the pubhc fund invested in the Study Area, i.e. one city and nine’

provinces.

The estimate of public fund invested in the Study Area is made with the prediciion 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 invested in the Study Area to the public investment in the
. nation (for detail, refer to Appendix 1, Socio-economy and Institution).

v

" 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 5 % respectively in the
~public uwcstmem of the Study Area based on the past performance. Applying a rate of 35 %,
which is the sum of shares for the three public scctors to the public fund in the Study Area,
~ funds available for hydropowcl, irrigation and water supply arc estimated by dividing a time
period of 20 years into four phéses; Phase I for a time period of the year 1996 to 2000, Phase
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11 for a time period of the year 2001 to 2005, Phase 11 for a time peried of the year 2006 to

2010 and Phase IV for a time period of the year 2011 to ‘20[‘3

Table 10.2 shows the results of comparison between the estimated allocated fund available and
the investment required for implementing the master plan projects.

Total investment requirements necessary for the implementation of the master plan projects are
nearly VND 1,870 billion during Phase 1, YND 12,010 billion during Phase 1T, VND 13,330
billion dvring Phase 11 and VND 3,080 billion during Phase 1V, corresponding to 8.7, 26.3,
27.0 and 4.4 % of the projected total public investment allocation to the Study Area in the
respective phases, whilst 249, 103.8, 77.1 and 12.5 % of the public funds altocated to the
hydropower, irrigation and water supply sectors in the Study Area. The study on fund
management tells that the total investment costs for the master plan projects dhring' Phase 1T will
requm, a marginally larger share of the projected public fund availability. '

However, mkmg into consideration the futare promised development in ‘the region as weli as
the importance of three sectors to boost its cconomic development, a total investment of some
VND 30,300 biflion for the master plan pmjccts is judged to fall within the reasonable share of
the total public investment to be allocated to the Study Area. -

. 10.2 Management Systems for (he Master Plan Projects

]'0.2.1 InSlit;rtiona! A;fallgC|11e11ts fof !mplememiﬁgrthé DQng Nai Projccts

In teuns of developmcm of the Study Area, it w;ll bc better to (rmt it as a spaml unit.
! Adnumstmtwely, each of ten (10) plownccs concemed may be trealed as a unit, wluch is a part
- of the so-called provingial administration under the Provmcnal/Cnty People’s Committee (PPC
- or CPC).

" For the unplemematlon of this “Master Plan Study on Dong Nai Rwez and Surroundmg Basins
‘Water Resources Development”, the Vietnamese govermncnt has alre'uly established a

prclmlmmy management system (Steering Comnittee) for supervising the Slu(ly Thus,; it is
proposed to consolidate it as a foun(huon for further development. The followmg an, some
general ideas on how to strengthen the management system and to enable the smooth
implementation of the master plan projects:

a)  First of all, the central govérnment should pmm'olc human resource development in
coopcratnon with the local amhonuas To dcvelop the capabilities of local avthorities in
planning, unplemcmmg and managmg thc water resources devélopment project as well as
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raral development ones, it is required to increase the number of staff in charge and to
provide them proper training.

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.

¢) - The information system for water resources and rural development management should
be established/consolidated 1o ensure the smooth and prompt implementation of the
prajects so that useful data can be timely distributed to those who need theny, even at any
levels.

d)  Since it is difficult to promote the water resources and rural development effectively
unless local authorilies are reatly autonomous, financial decentralization should be
strongly performed together with institutional reform.

Baswally, it scems to be pmcucal to make most of the existing syslem orto develop the existing
“Steering Commntcc for the Master Plan Study”. ‘Therefore, msmultonal_ arrangernents
proposed here are to eslabllsh “Committee” in charge of development of the Dong Nai River
and Surrounding Basins (tentatively called as “Dong Nai Water Resomces Dcvclopment
© Committée: DWRDC”) b1scd on the enslmg management system. '

The DWRDC may consist of .chairmen of ten (10) PrO’vincial/City People’s Comniiltccs
- concerned and reprcsemalwes from the Mmlsines/.‘\gencws relevant to the water resonrces
- development.: This Commulec may be chalred by the iject Mamgement Office (PMO)
director. Figure. 10.4 shows the pljoposed stmc!_ure for implementing the master plan projects.

10.2.2 P}Ojecl Manage:lierit System

To enable the institutions concerned to assume specific water resources development roles ina
region {area), a new institution called a “Project Management Office (PMO)” may be
.CSlabllSth under the “DWRDC™ to facilitate the coordmation at every national,
mlmsh y/depanment and reglonaifprovmcml levels. :

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

Supervision and coordination at the national level

Asa nauoml governing body on the water resources development nanagement, the Dong Nai @
Water Resources Development Committee (DWRDC) will assume policy formulation, ﬁnal
decision and approval on the water resources development nmnagemcnt malters.
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The functicns of this Committce are to provide overall policy and guidance, to review annual

and multi-year projects/programmes, to supervise their implementation at the regional level and
to promote institutional and financial capabilities in its management system.

As a working office, the Project Management Office (PMO) is responsible for the coordination
of the overali regional development management activities and for the review, recommendation
and advisory matters for the DWRDC. Major tasks of the PMO are to formulate the
development projects, their sereening, coordination, monitoring and evaluation and to submit
themi for final approval by the DWRDC.

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

Management and coordination at the provincial level

At the provincial level, the éxistillg Department (Services) of Construction Management in each
Provincial/City People’s Committee will be strengthened with the support of PMO (refer to
Figure 10.5). '

Main functions of PMD to be effected lhrougﬁ DWRDC are the following : -

- toreview and update the Master Plan occasionally,
- toreview the pro_lccts!programmcs of line agencies, and to coordmate and 1megrale them for

submission to ‘MOPI, Office of the Govemment and Lvaluat;on Commlssmn for Stalc ‘
Pro;ects

- to ldenhfy fund sources fo: nnplemenmlon of the pmjec(s _
_-i to preparehmtlatc the: reg:onal water resourccs devclopment multt sector pro;ects! K

* programmes and/or mlegrated area development and -
- to promote investment opportunities to the Dong Nai River b1sm atea.

' Monitoring and evaluation at the provincia! level

- At the local govemment level, the Department of Cohslm'clion M'magémcnt and De’p'im'nénl of

Science Technotogy and anronment in cach People s Commiltce concemed will undestake lhe :
monitoring and evaluation of the projects and will submit revised proposals for lhe annual and
mulli-year projects/programmes to DWRDC. : '

To improve and strengihen the capabilities of the existing development managenment system, it
is recommended to start an “institutional supporting programme”, which comprises the
following major components:
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)

b)

<)

P\AO may play important roles in 1mplememmg lh:s programme The followmg functions

To assist the DWRDC/PMO activities and ensure the smooth implementation of the

development projects, this programme will dispatch from the central office an experienced

dcvc!opiuém' expert to the PMO for a time period of five years.

Principal ministries’agencies, i.e. MOPl, MOARD, MOID, VPC, MOC, MOSTE, and
agencies concerned will assign/dispatch the experts in planning, implementing and
managing the water resources and regional development projects to the PMO. They will
undertake the counterpart training.

This programme will assist this decentralized management system for 10 years mainly by
means of providing the salary of experts and certain tocal staff and necessary equipment
like personal compuleis. '

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 govcrnménls,- especially at the initial stage, its effectiveness and_ '
~success will depend largely on their skills and resources.” To realize the expected

satisfactory resulis, it is vital to provide training seminars and workshops with a view of
disseminating all development related information to the interested people.

seem particularly n.!cvam

a)

‘ -

:c);

to ’provide tcchnical assistance to_ local glove'rnmentscompri'sing' disteicts and

) commune%’prccmcts for the prepamtlon of provmclal {or local) devclopment plans

o prcpan, simple standardlzed documem formats aud eystem for various data necessaty -

for water resources development management, including monitoring and evaluation of
projectprogranmime implementation, and

to organize lraining seminars and workshops as mentioned above.

For the purposes of operation and maintenance, the completed irrigation and water supply
'préjects '(S){stcms)_ will be transferred under the supervision of the Provincial/City People’s

- Committee(s) concerned (People’s Comumiltées 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 Vicinamese Power Corporation {VPC).

Considering the optimal utilization of water resources available in the Dong Nai River basin

area, it is essential to keep close contacts among all agencics concemed, because their problems
are inter-refated and complementary. The Dong Nai Water Resources Development Conmiltee

10-6




(DWRDC) pmposed above will play a pivotal role in their coordmauon collaboration and
settlement of problems.

10.3 Selection of D'rierity Projects

The master plan projects propoéed in ihis Study aims to develop water resources available in
the Dong Nai River and its swronnding basins in the time horizon up to the lzirgel year 2015 for
two major objectives; (i) rural development in the Study Area 'and'{ii) econonic developinent
mainly for SFEA.

The former objective is expected to be altained through the implementation of rural agricultural
development projects and rural watet supply projects. The latter intends to contribute to
economic development through the enhancement of the production level of hydropower, staple
foods through the large scale irrigation projects and domestic and industrial water supply.

The master plan projects are coniposed of five independent sectors with different development
objechves and in this respect, priorily projects to proceed to the feasibility sludy stage or thc
nexi advanced stage are proposed to be selected from each of the following five sectors:

- Small scale irrigation project,

- Rural watér supply project,

- Hydropower preject,

- Large sca[e ungal:on pro;ecl, and
- ngirge scale water supply project.

: (l}; Rural 'AgﬁCLiltt;rz{i De:velopmcm:

As the rural agricultural development project, identified arc a total of 229 projects, of which
164 projects are improvement and rehabilitation of existing ones, whilst 65 projects are new
lmplememauon Of 229 projects, a total of 53 pro;ects ate included i in the command area of
eight large sc:ﬂe irrigation master plan projects, and thus are screened out from the pl lomy Tist
to advance to the next study stage as small scale :mgauon projects.

Remammg 176 ]}l’OjEC(b are classified into two; 118 exiting projects requlrmg r«,habillmuon and
58 new projects. Taking into cons:derallon the fact that improvement and rehabilitation of
existing projects can be expected to gam the quick and high retuns with low costs,
implementation priority should be given 1o the improvement and rehabilitation of exmtmg
projects. Among the 118 existing projects, implementation order can hardly be determined at
this moment due to the fact that investigation for them has not been undertaken through this
sl'udy.' Thus, a study to determine the implementation order among them as well as a feasibility
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study for the projects selected as top priority for implementation shall be carried out toward
their impleméntation.

A Terms of Reference (TOR) for the study of féasibilily of the small scale irrigation project is
prepared as attached in Attachment-2 of Appendix X

(2) Rural Water Supply Project

- A total of 1,207 projects are proposed to be implemented as rural water supply projects for the
- 170 communes in the Study Area, As done for the raral agricultural development 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 study for the rural water supply projects will thus commence with the work of
. selecting priority communes to implement the project, followed by the feasibility studies for the
projects to be implemented in the priority communes.

A TOR for the feasibilily-smdy of the rural water supply project is prepared as attached in

| - Attachment-3 in Appendix X.-

3) | Hydropower Project

A total of three ])'rojects i.e. Dong Nai No: 3 and No. 4 and Fu Mieng',‘ are proposed as the
hydropower master plan pl‘O_]CClS in this study. Dong Nai No. 3 and No. 4 are recommended

‘ta be developed as a combined paojec! with a total installed capacnty of 420 MW in aiming at -

‘hamessing available hydropower potenual eftlcu:ntly Their comnnssmmng year is expected at
lhe begmmng of the year 2008. '

On the other hand Fu Mleng is:a’ multipur pose pro_lecl w:th devctopment ObjEClIVéS of

hydropower and ungatlon The proposed mstallcd capacuy as a h)dropowcr prOJcct is S
55 MW, whilst the net incrementat area by lmplementmg Fu Micng diversion is 88,300 hain

the Dau Tieng Extension and HCMC-Long An delta irrigation areas. "The expected
- commissioning year of the Fu Mieng multipurpose project is proposed at the beginning of the
year 2010 .takin:g into account the irrigation development scenario. Itis to be noted that further
 detailed studies are needed for c_ompéring’ two projects, i.c. Fu Mieng and Phuoc Hoa, as
' altcmati\ms of the Bc-SaigOn’diversion project.

Since the combined dg#elopment of Dong Nai No. 3 and No. 4 is expected to be installed
carlier as well as'to give greater contribution to the rapidly growing power demand than Fu
Mieng, the former is selected as the priority project of hydropower sector.

A TOR for the feasibitity stady on Dong Nai No. 3 and No. 4 is included in Attachment-4 of
- Appendix X.
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(4) Large Scale lerigation Project

A total of eight projects, which are Phuoc Hoa, Dav Tieng Extension, Phan Ri, Phan Tiet, Ta
Pao, Vo Dat, Long An delia and HCMC, are proposed as the large scale irrigation master
plans. Those are categorized into five developmient packages in view of similarity of individual
projects, trans-basin diversions of water and regional developments as shown below:

_ Development Package Area (ha) Master Plan Project

1. Phan Ri-Phan Thict Irrigation Project 39,700 f.1 Pha Ri Irigation Scheme (29,700 ha)
_ 1.2 Phan Thiet Irrigation Scheme (10,000 ha)
2. Lower La Nga Plain lrfi gation Project 31,620 2.1 TaPag I gation Scheme (19,000 ha}
_ _ 2.2 Vo Dat Irrigation Scheme (12,620 ha)
3, .Phuoc Hea lrrigation Project 45,680 Phuoc Hoa Irrigation Project (45,686 ha)

4. Dau Tieng Extension and HCMC-Long 125,560 4.1 Dau Tieng Extension Irrigation Scheme
An Delta o _ (48,390 ha) ’

4.2 HICMC Trrigation Scheme (46,000 ha)(*1)
4.3 Long An Irrigation Scheme (31,170 ha)

Total ' 242,560 ha

(1%): including on-going Hoc Moni-Bac Binh Chanh Iigation Scheme of 12,197 ha .

To sc]ect a priority pro;ec{ from among the above four development packages an evaluation is

carried oul by applymg three elements on the prcqects, ie: (1) social impacts lranshted as
degree of comnbunon 1o the’ regmn'il development (n) matunly of projects transhted as
whelher or not the prOjef‘l has ploceeded toa hlghcr sludy slage toward 1mplementahon and (m)

“economic v:ab:llty I*ollowmg shows the evaluation result to select the pnomy pro;ect from'

among the above five packages based on the three evaluahon cmeua

Dev elopmenl Package . Master Plan T Area (ha) Social Matu rity Economic - Pnomy
Project ' Impact Viability - Ranking
Phan Ri-Phan Thiet Irrigation ~ Phan Ri o 29,700 A B A ]
Project . Phan Thiet 10,000 A C A C
LowerLaNgaPlainlrigation  TaPao .~ . 19000 1A . C| A3
Project Vo Dat - 12620 B C C
Phuoc Hoa Irrigation Project Phuoc Hoa ' 45680 B B B 2
' Dau Tieng Extension and Dau Tieng Extension 48,390 = B B B
HCMC- Long An Dclia HCMC Delta 6000 C C C 4
Project ] Long An Delta 3,170 C C C 3
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Phan Ri-Phan Thiet project shows the highest atiractivencss to proceed to the feasibility study
s!agé based on the above three criteria, and therefor is sclected as the priority project of the
large scale irrigation project.

A TOR for the feasibility study on Phan Ri-Phan Thict irrigation project is attached in
Al_lachmenf-S of Appendix X.

(5) Large Séale Water Supply Project

Wfttcr wpply pro;ecl along National lhghway No. 51 is sclectcd as one of master plan projects ‘
in this study. Accordmg to the master plan level study of the project carricd out in this study, it

is recommended to supply domestic and industrial water from the Dong Nai River to three

dcm'md centres of Bien Hoa ‘Tam Phuoc and Nhon Trach in Dong Nai province by burying '
' plpelmcs as a major componem On the othcr hand, Da Den and Song Ray reservolr pro;ects
are proposed to be built as a major component for supply domestic and mduslrml water to the

- Phu My and Vung Tau demand centres in Ba R!a Vung Tau province.

A deveiopmem alternative to mclude lhcsc three pFOJBCtS shows the highest €COnomic wablhly
“among three alternatives, and furthermore those three are reqmrnd o be developed urgenlly for
meelmg the rapldly growmg water demand. lakmg into account these facls, a p&ckﬂgc project

to include these three prajects is rccommend to be selccted asa priority project o procccd to thc .

fcas:blhty study stage.

AT OR for the feasibility sludy on'the water supp’ly pleect along meonal nghway No. 51 is
atlachcd in Auachlmnl 6 in Appcndlx X.

{6) !nsututtonal Strcngthemng

Iis cons:dcrcd that lhc ovelall au(i mtcglatcd plamung, coordination and mamgemcnt among
relevant orgammtlons 'md authorities concerned are essential for stccessful unplemenhhon of
the waler resources developmenl in the Study Area as discussed in Section 10.2. In this
_mspect a TOR for Action Plan on Institutional Strengthening for Implementation of the Dong

Nai Water Resources Devclopment Pro_lect is prupared and attached in Altachment 7 in

Appendix X
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