Prawn farming is becoming an increasingly popular agricultural activity. The returns per rai
are far higher than for any crops. However, prawn raising activities can have many serious
negative impacts, such as reduced yields in surrounding fields, poliuted water released
downstream, higher quantities of water used, and illegal abstraction of water to fil the
ponds, An effective method needs to be implemented to balance the needs of all the
various stakeholders. These methods can involve stricter enforcement of palicies,
incentives to discourage creation of externalities by prawn farmers, and compensation for
injured parties. Prawn farming does offer a higher income eaming option, which creates a
strong factor to prevent interference in attempts to more effectively regulate it.

In general, the position of farmers within the decision-making process needs to be
strengthened. Farmers must have a stronger ability to influence policy. This can involve
larger groups of farmers such as federations of water user groups. It can also involve
high-level representation or membership in a high-evel decision-making body.

The Institutional Analysis section indicated that while many positive steps have been taken
toward the more effective management of river basins. In particular, the recognition of the
need for river basin organizations to manage water from the basin perspectives, the need
to establish farmer organizations to represent farmers, and the need to better coordinate
water resources management among the many diverse agencies. However, more
progress needs to be made lo realize the ultimate goals of these changes. Foremost is
the need to enact an effective and comprehensive national water law. The law should
clearly spell out not only the duties and respensibilities of the different agencies, but it
should also clearly specify the authority each agency will have in enforcing its duties and
regulations. A shortcoming observed during field visits was that different agencies were
either unciear of who was responsible for enforcement of polices or they lacked the means
to do so. Managing parties should have some representation at a high level in the
governiment in order to hold legitimacy and power in having their needs met.

Recognition of the need for stronger local management has led to the formation of river
basin committees. This is a good fundamental move for better coordination of different
agencies and representation of stakeholders at a more deceniralized level. The biggest
challenges facing the effective management of water resources in the Bang Pakong River
Basin are:

1) The improvement of interagency and stakeholder communication and cooperation;

2) The effective enforcement of policies and regulafions;

3) The creation of effective institutions that are responsive to farmer needs and can
influence the decision-making process;

4) The creation of an incentive system to regulate/control/compensate for water use
pattems;

5) The recognition of and response to increasing water scarcity.

This report has summarized the three research components conducted for this study and
offered brief reviews. Linkages between the three components were made and
recommendations were made regarding policy developments to devise more effective
water resource management institutions to manage the water in the Bang Pakong River
Basin.
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Annex 2. Map of the Bang Palong River

==

ey \ﬁ
L S am et

Lrepimag wmansy  ®=——
Lepmogwieg umyy <= =

drpumag wreg sy

g @

aH3InI1

L

T

il

33 s wex Juopyy;

7%

pore g
4 \uﬁh\éﬂ ..unxu__.ﬂ..ﬂ...n_.
.
TG

o}

~

palh £
=Ty

44444444

e ../L.\H.S.y._...:._tu_. .} g
irn\l\l—..ﬂ!- g I oty Lonpey .M\..
eq ....n:ﬂ-:-..mm UBEN]- ST :

-.1 Vous, Yoo ot Y

any atiglig Q
&

\v

L

.’u:g

uy ey f-b..._.-ﬂf"—u-....w.

=

RGN
ri bt R
cdouadigrsnoiy

ccccccccccccc
-
ccccccccccccccccc

11111
v "

cccccccc

¢¢¢¢¢¢¢¢

e Y M .
v T S
say yun el
5 - ¥
(4 } s fuonne
QN T na u_.__en
..unu__.q._.:nﬂn I

»_‘%_ stodwp] umpren

[
1

b 4 bt

» Figure 12 Boundary of the Bang Pakong River Basin and its Sub-Basin
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» Figure 13 Location of Rainfall Gauging Stations in the Bang Pakang River Basin
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« Figure 14 Location of Runoff Gauging Stations in the Bang Pakong River Basin
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» Table 18 Various Crop Evapotranspiration for Water Accounting Analysis in the Bang Pakong River Basin in Normal

Year (1994
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* Table 24 Various Crop Evapotranspiration for Water Accounting Analysis in the Bang Pakong River Basin in Wet Year
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= Table 30 Various Crop Evapotranspiration for Water Accounting Analysis in the Bang Pakong River Basin in Dry Year
(1996}
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Annex 4. Water Accounting Diagram
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« Figure 15 Water Accounting Diagram of the Khiong Pra Sathung Sub Basin in Normal Year

(1994)

115 APPENDICES.DOGC



GROSS INFLOW

GROSS INFLOW

GROSS INFLOW

{4.149)

(366}

(4.515)

p
{1,508)

& i NP
w o § (356)
z = &i 4 NB
2 S al & ©
I A S uo
b P (177
E
(=]
___________ NUG
STEF::;SE {1,536)
c
Wet Season &3
P
(654)
Fy .
u E 5 NP
z 2 g g {148)
e 3 8 &
= Y UNB
i T Y S )
| STORAGE E uo
L 3y @
NUO
(72)
c
Dry Season @
P
(2,162)
A /
g @ § NP
3 & & (504)
g8 § & g
E Y LNB
--------- g T (W]a)
g (185)
y f
NUQ
& {1,608)
Annual (55)
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» Figure 18 Water Accounting Diagram of the Main Prachinburi Sub Basin in Normai Year (1994)
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o Figure 22 Water Accounting Diagram of the Khlong Phra Sathung Sub Basin in Wet Year (1995)
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« Figure 23 Water Accounting Diagram of the Khiong Phra Prong Sub Basin in Wet Year (1995)
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» Figure 24 Water Accounting Diagram of the Mae Nam Hanuman Sub Basin in Wet Year (1395)
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« Figure 25 Water Accounting Diagram of the Main Prachinburi Sub Basin in Wet Year (1995)
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« Figure 26 Water Accounting Diagram of the Nakhon Nayok Sub Basin in Wet Year (1993)
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» Figure 27 Water Accounting Diagram of the Khiong Luang Sub Basin in Wet Year {1995)
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Annex 5. Water indicator Diagram

hi

M- BPK « TL

=

KL

Wet 0.69 Depleted fraction of Gross Infiow

» Figure 36 Water Indicator Diagram of the Depleted Fraction of Gross Inflow (DF ) of Wet
Season in Normal Year (1994)

M-BPK+ TL

KL

Dry 1 5 4 Depleled fraction of Gross Inflow

» Figure 37 Water Indicator Diagram of the Depleted Fration of Gross Inflow (DFa)} of Dry Season
in Normal Year (1994)
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DFg
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:' M-BPK+TL

= r

Annual 0.85 Depleted fraclion of Gross Inflow

» Figure 38 Water Indicator Diagram of the Depleted Fraction of Gross Inflow (DFa) of Normal Year
(1994)

KL

Vet 0.97 Depleted fraction of Available Water

» Figure 39 Water Indicator Oiagram aof the Depleted Fraction of Available Water {DFaw) of Wet
Season in Normal Year (1994) :

137 APPENDICES.DOC



D o
Yy 1.00 Depleted fraction of Avallable Water

= Figure 40 Water Indicator Diagram of the Depleted Fraction of Available Water {DFaw} of Dry
Season in Normal Year (1994)

NK

0.96

N
<<

M-8BPK + TL

==

KL

Annual 0.98 Depleted fraclion of Available Water

= Figure 41 Water Indicator Diagram of the Depleted Fraction of Available Water {DFaw) of Normal
Year (1994)
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KL

Wet 0.90 Process fraction of Available Water

« Figure 42 Water Indicator Diagram of the Process Fraction of Available Water (PFaw) of Wet
Season in Normal Year (1994)

NK

PF 51y |
076 | 479

— W\
<_~ “K

M:BPK +TL 0.76

Dry 0.92 Progess fraction of Available Water

« Figure 43 Water Indicator Diagram of the Process Fraction of Avaitable Water (PFaw} of Dry
Season In Normal Year {1994)
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374

J M-BPK+TL 0.70

T

KL

Annual 0.91 Process fraction of Available Water

o Figure 44 Water [ndicator Diagram of the Process Fraction of Available Water (PFaw) of Normal
Year (1994)

NK

P FAW-ag

0.79
— W

J M.BPK+TL
KL
et 0.92 Process fraction of Avallable Water
' for Agricutture

e Figure 45 Water Indicator Diagram of the Process Fraction of Available Water for Agriculture
(PFaw-ag} of Wet Season in Normal Year (1994)
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ag

Dry 0.94 Process fraction of Available Water
. for Agricuiture

» Figure 46 Water indicator Diagram of the Process Fraction of Available Water for Agriculture
{PFaw.a) of Dry Season in Normal Year (1994)

KL

Annual 0.93 Process fraction of Available Water
: for Agriculture

« Figure 47 Water Indicator Diagram of the Process Fraction of Available Water for Agriculture
(PFaw-aq) of Normal Year (1994)
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PFyp

M-BPK+TL

KL

Wet 0.92 Process fraction of Depleted water

« Figure 48 Water Indicator Diagram of the Process Fraction of Depleted Water (PFm) of Wet
Season in Narmal Year {1994)

NK

M-BPK+ Tl

KL

Dry 0.92 Process fraction of Depleted water

» Figure 49 Water Indicator Diagram of the Process Fraction of Depleted Water (PFro) of Dry
Season in Nommal Year {1994)
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: M- BPK + TL 0-80

= r

Annual 0.92 Process fraction of Depleted water

= Figure 50 Water Indicator Diagram of the Process Fraction of Depleted Water (PFro} of Normat
Year {1994)

NK

BU or BE

L2

0.94
‘@

\:' M- BPK + TL

==

Wet 0.95 Beneficial LHilizallon of Available Water
. or Basin Efficlency

» Figure 51 Water Indicator Diagram of the Beneficial Utilization of Avaliable Water or Basin
Efficiency(BU or BE) of Wet Season in Normal Year (1954)
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BU or BE

Dry 0.96 Beneficial Utilization of Available Water
: or Basin Efficiency

» Figure 52 Water Indicator Diagram of the Beneficial Utillzation of Avaliable Water or Basin
Efficiency(BU or BE) of Dry Season in Normal Year (1954)

BU or BE N
0.96

] M- BPK + TL
KL
Annual 0.95 Beneficial Utilization of Available Water
y or Basin Efficiency

» Figure 53 Water Indicator Diagram of the Beneficial Utilization of Avaliable Water or Basin
Efficiency(BU or BE) of Normal Year (1994)
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Annex 6. Some Notes on Data Collection
Analysis

The data for the demographic analysis is derived from secondary data in the NRD2C
database referred to in Thai as Kor Chor Chor Song Gor. The NRD2C data are
collected at the village level and are available for the years 1994, 1996, and 19899,
The interesting data which is exiracted from the database are Population, Multiple
Cccupation, Single Occupation, and Property fields. Each fisld of database contains
some iterns as follows:

1) Population Field contains number of populations households, and males and
females which categorized according to their ages,

2) Multiple Occupation Field contains number of househdds which have many
occupations and their income,

3) Single Occupation Field contains number of households and their income. The
single occupations are paddy field, up-land crop, fishery, households industry,
employee and others.

4) Property Field contains number of households which have own land, rent land,
rent some part, and landless.

From various data in various fields in database, the data are verified by using these
relations:

Total population = Summation of mate population and female
population

Total maie population Summation of males according to their ages

Total female population Summation of females according to their ages

Total households = Summation of households which have single
occupation and multiple occupation

Total households = Summation of households which have own

land,

lent land, lent some land, and landless

Total househalds = Summation of households which work on
paddy
field, up-land crop, fishery, households industry,
employee, and others,

After verification of data, the population data were categorized to be poor and non-
poor based on official Thai poverty lines. The poverty lines were collected from the
Assessment of Developing Offices in unit of income per head per month. People who
had less income than the poverty line were classified as poor, while others were non-
poor.
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Because the NRD2C data are collected in village basis, the poverty lines will change
to be income per household per month by multiplying with the average population per
household and number of months in a year. Afterward, each category was
aggregated to the sub-district (Tambol) level and to sub-basin level by using
percentage of village in a sub-district and percentage of sub-district in a sub-basin,

The data for the agricuftural analysis were taken from the secondary data from
NRD2C database, Agriculture Economic Office database, and A Study on Master Plan
for Water Resources Development and Management in Eastern Region (prepared by
Department of Water Resources Engineering, Kasetsart University).

The Agriculture Economic Office data were collected on a provincial level for the year
1998. The relevant data was extracted from the database including total area, forest
area, farm size, number of famms, number of farms holding land, and number of
unclassified land. The data were verified by using the foliowing relations:

ft

Total area Forest area + Farm holding land + Unclassified

land

Farm holding land Farm size x Number of farm

The data from “A Study on Master Plan for Water Resources Development and
Management in Eastemn Region” was collected on a sub-basin level and was available
for the year 1994. The relevant data which was extracted from the study include
agricultural area, forested area, and reservoir and pond area.

Data for farm income part is from the NRD2C database. The first step for converting
population and income per person data from village basis to sub-basin basis is to use
factor of percentage of village in sub-districts (Tambol) and percentage of sub-district
(Tambeol} in sub-basin.

The data for cropping pattems, prices, and yields is the secondary data from
Agricutture Economic Office database, and A Study on Master Plan for Water
Resources Development and Management in Eastern Region (prepared by
Department of Water Resources Engineering, Kasetsart University). The Agriculture
Economic Office data were collected on a provincial level for the year 1995, 1996, and
1999. The relevant data which was extracted from the database include imigation area
(rai), price (Baht per rai}, and vyield (kilogram per rai), which were categorized
according to the type of crop, such as major rice, second rice, maize, cassava,
sugarcane, soybean, groundnut, cotton, pineapple, shrimp farm, mix orchard, and
other agricultures.

Land use data from “A Study on Master Plan for Water Resources Development and
Management in Eastern Region” were collected on a sub-basin level for the year
1994. The interesting data which was extracted from the database is imigated area
(rai) which was categorized according to the type of land use such as rice, maize,
cassava, sugarcane, plant forest, nubber plantation, mix orchard, shrimp famm, fish
farm, salt farm, inland forest, muddy shere forest, other agricultures, reservoir, and
pond.

The assessment of irigation perfoarmance includes a description of some reservoirs in
the sub-basin or irrigation system. In Mae Nam Hanuman and Main Prachinbun sub-
basins, there are no reservoirs are not described. The source of data is from the
research reported in year 1996. Khiong Sam Sib reservoir has different values
between irrigated area and command area because the one part of this area received
water from the other reservoir. The total O&M expenses per cubic meter are
- estimated from annual water development and services cost. This is according to
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water charge management research reported in year 1997. The gross value of output
in local currency is the total income from agricultural and non-agricultural, however,
non-agricultural income could be negligible compared to agricultural income. The
incomes in this item are total income and do not subtract cost. The estimation of this
value is the multiplication of revenue from irrigation and irrigated area.
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Annex 7. Legal Setting of Water Resource
Management in Thailand

 Table 32 Legal Setting of Water Resource Management in Thailand

Titlo of Law Draft water Groundwater | Land Ciassification | Ditchand | Imigation act
and resource act act 1977 consolidation of iver basin | dike act 1942
classification act 1975 act* 1962
number:
{ssuing ONWRC Department | OfficeofLand | Royal Forest | Royal Royal
authority: of Earth Cansolidation Department | fmigafion Imigation
Resource for Agriculture Department | Depariment
Scope: National National National National National National
Aspect All aspects of Registration | Land Allowable Existence Issues to
addressed: water resource of tube well. censolidation land use for and support
management program. each basin maintenance | imigation
and utilization, classification. | of ditch, development.
Description of River Basin All private |f the majority It prohibits alt | Farmers can | Giving RID
Implementation Committee is boreholes of farmers in development | not invade and its
established by must be the area agree | including the ditch and | officers the
procedures: NWRC o registered, | with land dam rust do authority in
perform function | new consolidation construction | some construction,
as assigned, In | boreholes program. The | atthe river maintenance | operation
cases ofdispute | mustgeta OLCA will basinclass 1 | at and
RBC suggests pemit and announce the (slope area appropriate maintenance
resolution, can annual fee land with good time. of Imigation
refer to NWRC should be consolidation forest project and
for higher paid. No area and condition), systern.
resolution permitis partially pay for
procedures needed for the cost.
government
agency.
Respansible DER OLCA RFD RID
parties: NWRC, RBC RID
Enforcement NWRC issues DERshould | The tangetarea | RFD confrols | RID shouid RIDis
mechanisms: national policy monitor and | is Imigation land use inform recognized
and RBC issues | check area and accordingto | famertodo | and authority
basin strategy number of should initiate the some was granted
and well and by famer. classification | maintenance | toits duty.
management. amount of of basin. of field ditch.
umping.
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Annex 8. Trade-off Analysis for the Bang
Pakong River Basin

» Table 33 Trade-off Analysis for the Bang Pakong River Basin

Level of
parties
(macro,
Competing meso, Description of Possible resolution
Groups micro) conflict Trade-offs and source
Imigators will ask the
Irrigators want to build a Villagers do not want villagers for a possible
ImigatorsVillagers Meso dam for irrigation. imgation development. solution.
trigators might
communicate with
Imigators have insufficient | Industry needs to comect | industry for timing and
water quantity and for iming and quantity of | quantity of water before
Imigators/industry Meso reliability. water. delivery.
Imigators might
comrmunicate with
Imigators have insufficient industry for iming and
Imigators/Water water quantity and industry needs to cormect | quantity of water before
supply Micro reliability. for quantity of water, delivery.
Imigators cannot release {migators will have the
Imigators/Saiinity water for the timing highest priority water
intrusion regulation Meso requirement. Flood tide and ebb tide. requirement.
Poor water quality from
shrimp farms damage the | Rice and shrimp farms Zoning regulations for rice
Rice/Shrimp fam Meso production of rice. are same area. and shrimp fams.
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Annex 9. Mandate and Composition
National Water Resources Committee
(NWRC)

Articles 6§ and 7 of the “Office of the Prime Minister's Regulation on National Water
Resources Management, 1989" established the NWRC and detailed its functions.
Article 7 states that the NWRC has the duties to:

1) Formmulate objectives and policies on [arge, medium and small-scale water
development projects for the Cabinet's approval.

2} Provide guidelines to and accommodate government of water projects at various
scales as assigned to NWRC, and coordinate the preparation of such plans and
projects.

3) Review and approve the plan or the construction or development of water projects
at various scales.

4) Control and supervise the implementation of plans or the construction or
development water projects at various scales.

5) Consider and resolve urgent problems encountered by government agencies,
state enterprises and other organizations in implementing pltans or projects and
then reports to the Cabinet.

6) Set priorities for water allocation and use control for water various sources in
according to demands for domestic consumption, power generation, industry,
agriculture and others, then report to the Cabinet, and supervise the
implementation of the priorities.

7) Adruinister, control and supervise the inspection and rehabilitation of water quality.

8) Prepare a report on the construction or development of water protects at various
scales, the situation of water quantity and quality, and water utilization in meeting
various demands.

9) Propose the Cabinet to issue or revise nules, regulations and laws conceming the

" construction, development, control, protection and conservation of water sources
including water quality.

10) Carry out other missions assigned by the Cabinet.

11) Administer, control and supervise the operation of the Office of the National Water
Resources Committee.

12) Appoint sub-committees or working groups as necessary to assist NWRC,

13) Employ experts or institutes to carry out tasks under the responsibility of NWRC
and set a remuneration rate as appropriate.

The NWRC was established in 1989 by Article 6 of the Office the Prime Minister's
Regulation on National Water Resources Management. The NWRC consists of the
Deputy Prime Minister as chairman, the Secretary of the Office of the Prime Minister
as secretary, and other members appointed by the Prime Minister as seen fit. In
practice, the Director of the Office of NWRC is usually appointed as assistant
secretary. The current Commiftee, according to the Prime Minister's Office’s Order
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No. 87/2000 conceming the Appointment of National Water Resources Committee
Members, consists of 34 members who are listed below:

1) Deputy Prime MINISIEr ..ot cee v ee s crersrera s sa e e ps b nns s Chairman
2) Minister to the Prime Minister's Office . e eirsnrnie s ese e e VICE CHaAIManN
3) Minister of Ministry of Agriculture and Cooperatsve resireererinnneseeenenens VICE Chaimman
4) Secretary-General 0f NESDB ..ot it coreresses caneensssmeseessaes Member
5) Director-General of Budget BUrEau ...t eenecscesirese s Member
6) Permanent Secretary of Agriculture and Cooperatives... et MEMbEL
T) Pemanent Secretary of Science, Technology and Envuronment .......................... Member
8) Permanent Secretary of Defense ...ttt Member
9) Permanent Secretany of INTEIION ..o oo eisecs e vess s e s renss Member’
10) Permanent Secretary of Transportation and Communication...........c.ccvcecenneuene Member
11) Permanent Secretary of NAUSHY ........ccooinircrsiccrc e s seannenenenn MEMbET
12) Permanent Secretary of Public Health .......comvicvcnini e, Member
13) Director-General Of RID........cc.oociminiaeiniieeeee e ceves e s esrsssassesessssmsn st e sees e tmsnsaes Member
14) Director-General of Department Energy Development and Promotion.................Member
A5) GOVEMIOL, EGAT .. or ettt s e e nn et b s s b v re e e sme bt Member
16) Senior expert in Water TESOUNTES ... s i vrse e see sre s e ares e s ans Member
17) Senior expert in Water rESOUICRS ... ceens e eeeene. MEMbET
18) Senior expert in Water rESOUMCES ... ..ot vrecre s rase e vssbeeeee Member
19) Senior expert iN Waler FESOUMTES ..ot sics s sesaesersis i s e Member
20) Senior expert in water FESOUICES ..o e e srsasse e et e Member
21) Senior expert in Water TESOUMCES ..o iiscss s rssscn s Member
22) Senior expert in Waler reSOUrCES ...t neestsne e sreressesresnenses MEMBDER
23) Senior expert iN Water FESOUMCES ..ot e Member
24) Secretary-General to the Prime Minister ..., Secretary
25) Deputy Secretary-General to the Prime Minister ... Assistant Secretary
26) Director, ONWRC ...ttt s s s Assistant Secretary
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Annex 10. The Organization of the National
Water Resources Committee

Office of the National Water Resources Committee

Legal Section Water Resources Specialist
_ - Operations Coordination &
Policy & Planning Branch Evaluation Branch
Water Resource Operation
Policy & Master Plan Coordination Section
Development Section 1% Water Resource Operation
Coordination Department
2" Water Resource Operation
1" Policy & Master Plan Department pm;:&megﬂmmﬁm
2™ Policy & Master Plan Depariment Evaluation Section

‘: 1% Evaluation Department
2™ Evaluation Department

Water Resources Information Branch

Research & Foreign |
Relation Branch ]

1% Water Resources Condition Section || Data System Section
2™ Water Resources Condition Section o
Foreign Relations Section o Dsa?a%y;;?er;mmpamme:;t

Data Analysis & Compilation

1% Data Compilation Department
2™ Data Compilation Department

Public Relations & Mass
Coordination Branch General Administration Section

Public Relations Planning Section

Public Retations Pollcy Department Correspondences & General
Public Refations Plan Coordination Department pyihe r?istra ton Departient

Mass Coaoperation Coordination Section Personnel Department

L [ 1

Finance & Supply Department

k 1% Mass Cooperation Coordination Section
2" Mass Cooperation Coordination Section
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Annex 11. Composition of the Mae Kiong

1) Provincial Governar of Chachoengsan. ... reresenen Chairman
2) Duputy Provincial Govermnor of Prachinburi.........coc i ViceChairman
3) Duputy Provincial Govemnor of Nakhon Nayok ..........ivireeenrirecnnne.. Vice Chairman
4) Duputy Provincial Govermnor of Sakaeo... ... Vice Chairman
5) Director of the Office of the National Water Resources Commlttee ....... Vice Chairman
6) Director of the Regional Irrigation Office 9 ..o e Vice Chairman
7) Representative of Office of the Permanent Secretary Mln:stry of |ndustry -..Member
8) Representative of the Royal Forestry Department ... ciresrsec e MEMber
9) Representative of Department of Agriculture Extensuon .................................... Member
10) Representative of Depariment of Community Development ...........ccccneeneene, Member
11) Representative of Provincial Waterworks AUthority ... ceviencieienens Member
12) Representative of Department of Energy Development and Promotion ............Member
13) Representative of the Office of Accelerated Rural Department ........ococeveecuenens Member
14} Representative of the Public Relations Department.........ccvceevncvvecvecnnennes Member
15) Representative of Department of Heailth .. crrre e eeesennere: MEMbDER
16) Representative of water user group in agnculturar sector cerrerereni e resesneseereess WIEMbDEC
17) Representative of water user group in agricultural Sector ........oceoevevveiviceveecenn Member
18) Representative of water user group in agricultural sector..........cccecvnene. rerernans Member
19) Representative of water user group in agricultural sector..........ccccvvveecvrcnineen Member
20) Representative of water user group in agricultural sector ..........cceecveereirennne.. Member
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