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Summary for decisionmakers

The Bang Pakong river is characterised by rather abundant rainfall, very limited runogf duri
the dry season, a small potential for storing water, large areas of irrigated land and
aguaculture, hubs of industrialization, difficulties to manage and pregamtater intrusion,

and water resources planning and management processes largelyHefdiscretion of the
Royal irrigation Department

The basin is considered water short in the dry season lnait allocation models record as
water shortages (potential uses not fully met by allocation of available supply) are often
artificial: many irrigaion areas are much larger than the area potentially supplied by using
actual available stocks; the shortage is not due to the lack of water but to the oversizing of
some irrigation areas with relation to available supply (and its viabilitigation aeas in the

middle and lower part of the basin, which were formerly growing only one traditional rice
crop, have the potential to be upgraded in order to grow a second crop or adopt aquaculture, if
enough water is made available. The basin is somehow dotamiee water short in the
absence of strict planning of allocation and development of water resources. In the absence of
water treatment and the lack of water to dilute pollutants, and with water fully committed to
cities and irrigation, pollution problemsmain severe. Likewise sea water salinity now
creeps into the basin up to Prachin Buri because of overuse of water in the dry season.

The Bang Pakong River Basin Committee was established in 2001 and then revised in 2003
whenthe Bang Pakong Dialogue sréaunchedvith the objective to promote participation in
technical works and build up the potential and capacity of the River Basin Commiee
Committee has been instrumental in solving several water related conflicts and in mobilizing
nonstate actar around basin problems, raising awareness and participation. Together with
its secretariat, ensured by tepartment of Water Resources$ the Ministry of Natural
Resources and Environmernt has however faced difficulties to change decisitaking
procedures with regard to water management and development and has had limited success in
restoring environmentally and socially sound management.

It is well understood that the lack of official support to the theoretical mandate of the RBC,
and more generaglIMoNRE, is at the root of its weakness in achieving its objectives and in
dealing with other government agencies and ministiiee. forthcomingWater Lawmight

help clarifying roles but will probably not be sufficietat solve all problemsnd to allow

DWR to work as a regulatolt is therefore suggestéddirrespective of future decisions and
when they will occur- to build a more positive relationship with other agencies and
stakeholders, by instilling trust and positive incentives to collaborate. Eadaith limited

power the DWR has so far chosen to develop a number of activities, some of which are
perceived by RID as an encroachment on its own mandate. This is particularly the case for the
recording of hydrological data and for the planning of sieedlle water related projects.
Although it is understandable that the DWR tries to expand its activities and compensate for
the lack of collaboration from other departments, this may also, however, undermine and
jeopardize both its current relevance andlitsre role as a regulator.

At the national level it is suggested that DWR makes available the hydrological data collected
to both RID and the public at large: this goes beyond showing daily values of water levels on
a website. Historical series of dathosld also be accessible. There is nothing especially



secret or threatening about such data and by making it fully accessible the DWR would show
that it departs from a culture of secrecy that is common in many public agencies but which is
quite in contradition with both the concept of IWRM and the role of the regulator.

Requesting budget for smaltale water related projects could also be reconsidered. Many
agencies are already mediating local demand for such projects and provincial RID offices (let
aloneDOLA and other ones) have long been involved in such projects. It is doubtful that the
DWR should be involved in the funding and technical screening of such projects, especially
because it does not have the technical staff to respond to the devhatidle planning
avenues lead to unexpected hydrologic effects ¢eegigingof ditch or canglconstruction of
dikes,...may have an impact on the flows within the larger systemd sometimes in the
same project being submitted at the same time by two iaegams.

Although it is understandable that the DWR tries to raise its profile and budget, and attempts
to show water users in the basin that it is having beneficial activities, this competition creates
great and unnecessary attrition with other agendibs makes it all the more difficult to
establish any kind of positive loop and partnership. However, the involvement of DWR in
such project planning is a decision that comes from the highest level; while the situation is as
it is, RID's technical adviceshould be mobilized so that competition is lessened and
duplication of projects avoided.

Major issues such as funding of the Committee, iatgmcy centralised water data
management, and regulatory power (concerning for example control of pollutionisiodec

over the construction of dams) strongly depend on political decisions at the higher level: such
decisions go against established vested interests and amounts to a redistribution of
bureaucratic power: whether this is going to happen lies, of cautsdy beyond the issue of
River basin management in general and the Bang Pakong in partldalaever it is clear

that a harmonization is needed between initiatives such as

At the river basin level, it is suggested that the Secretariat should includiestiafarom

relevant agencies, notably the Royal Irrigation Department; the regional office of DWR and
the Committee are unlikely to acquire and build a technical capacity of their own and this
capacity should rather be built by coordinating existingrieeth bodies. This does not mean,
however, that people in the Committee should not be able to understand basic technical issues
and capacity building on water sharing, the consequences of the planning of new dams and
new irrigation areas, the implicatiofi changes in rice cultivation, etc should be strengthened.
DWR should in particular also increase its capacity in conflict management, negotiation,
establishment of mukstakeholder platforms, etc by recruiting staff with an adequate profile.

As discussedn this report the question of planning of new dams and irrigation areas is
crucial: current procedures unfortunately mostly aim at increasing demand (irrigation areas
that may grow crops in the dry season), often much beyond the availability of water
(egecially in years with supply below the overagsgch time a new dam is constructed, with

the prospect that water can be released to solve downstream problems of water quality, water
scarcity, or salinity intrusion, this new resource is paralleled byp@ease in demand that is

even higher than the new potential supply (at least in some of the YREag)ity is therefore
artificially and endlesslgeneratedWhile more farmers r@ able to grow more crops and to
increase their incoméehe cost of develning 1 ha of irrigated landr 1 m® of storagebecomes

so high that spending public money cannot be justified anymore. More crucially, the
overcommitment of additional resources means that there is no slack in the system (some
water in reserve in some regeirs, to deal with shortages). The river system is made



increasingly artificial; rivers are hardly flowing anymore in the dry period; and the whole
system becomes very sensitive to hydrologic variabilitye new Huay Samong dais a
good example of adonal resource that is already virtually committed@000 ha of land
(half of it in the existing Tha Hew scheme which wouldupgradedo grow crops in the dry
season)and possibly to waiting fields in tigang Pluang irrigation project. It is likethat in
deficit years a shortage will be experienc8Hortages in dry years will generate further calls
for developing new resourcesd nore water will have been mobilised at a very high cost
and for a limited return, with benefits for the irrigationctee but hardly any for the
environment and the overall regulation of the basin. This is not an isolate@stbcan also

be observed with thehe Phra ProngndSi Yat dans.

RID's policy is still largely based on the perception that it has a missemdtessly develop

water resources, largely independently of their social, economic and environmental
consequences. Checking this logic is only possible with the Committee (or DWR) having
enough power in the decisionaking process which, at the momentuidikely to happen;

yet RID's decisions might be, perhaps, influenced by organising meetings to discuss openly
these issues and raise the understanding of provincial authorities. At the moment decisions on
dams, in particular, remain little open to scrytor discussion: the recent decision to build a
dam located near former sites of mining activities (in the Khlong Luang basihgss design
options have been changed in order to avoid the risk of contamiragoworrying and a
perfect example of whthe Committee (and the Ministry of Environment) should be involved

in the decision.

The planning of dnseason dam releases in the three mairbsisins (Nakhon Nayok, Phra

Prong, Tha Laat) must be done together with RID staff, with DWR merely coordithéng
discussion with, and participation of, other stakeholders. The RID could be made accountable
to a "joint dryseason analysis group” which could meet at the beginning of the season to
establish targets and at the end, to examine how water has beatedlland managed, and
whether and how main objectives (such as the establishment of a minimum flow at some point
in the basin) has been respected. In case a special event arises during the season, the
Committee could be convened to take special decisiocsrdingly.

The key gquestion is: what are the reasons and the incentives why RID would shift from a
mode of management that is mostly "reactive” and based on experience to a stricter
scheduling and to enforcing allocation plans? and if it were to dotspwweuld it do it in
collaboration with or under the control of DWR or of the Committee? There is no easy
response to these questions but 1) more harmonious relationships between agencies, avoiding
encroachment on respective duties, 2) capacity buildidgaaiditional financial means and
incentives are fundamental steps.

It is also been noted that technical studies should be carried out to increase knowledge on the
relationships between water levels, discharge, tide and salinity. These studies shotild be (a
least partly) entrusted to the RID instead of being contracted out, as a way to show they are
full partners. The evolution of cropping patterns in the Bang Pluang project and West Bank of
the Nakhon Nayok river in relation with changes in salinity medbdtter understood in order

to anticipate what could happen in case more freshwateorisd andeleased upstream in the

dry season.

With regard to irrigation management proper, there is a need for RID to better plan allocation
within the Tha Laat and &khon Nayok irrigation schemes, where more water is being made
available during the dry season (KU, 2008): questions of efficiency and equity between head



end farmers (some of them growing three crops per year) arehthifarmers have to be
addressed.

With all the existing constraints in terms of interagency relationships, limited political
support, scarce funding, access to data, staffitlge strategy of both the DWR and the
Committee should be focused on what is achievable. Activities carried pattas the Bang
Pakong Dialogue project have shown the relevance of having a government agency, together
with a stakeholder Committee, being able to intervene in situations of conflicts, or more
generally in issues where coordination of several sectods agencies is neededhe
Committee has been involved in several conflict resolution exercises. The conflict around
Klong Saraphee appearshavebeen quite exceptional but stands as a perfect illustration of
how social learning and mulstakeholder pkorms can bring a solution to a local problem.
Other examplesf conflicts addressed by the Committeecurred in the area ainphoeBarg

Nam Priew, on the west bank of the lower Nakhon Nayok revedin the lower Phra Prong
subbasin(pollution problens).

The Committeeshould probably, and this was an earlier realisation of the past Committee,
continue to focus on particular hot issues, trying to bring together stakeholders concerned, and
the data and the expertise needed. Further very important issireasscontrol of allocation

and use, and screening of largmale projects should of course also be addressed: but this is
hard to achieve if the political and bureaucratic situation at upper levels is not changed
accordingly.



1 Background

The Seventh Nathal Plan (19921996) provided strong incentive to the development of
guidelines for water resources management in all 25 basins of Thailand éatha001).

This appeadto be a desirable policy, especially in the basins where intra aneséetmal
competition for watewas highest. Basin studies, with analyses of existing resources, uses,
and problems were carried out for each of the 25 basins during the period of this plan. These
studies were followed by a policy to gradually establish RBO$iesd 25 main basins, the

task of setting them up being incumbent upon @tfice of the National Water Resources
Committee (ONWRC)Three pilot RBOs received early support from the World Bank (Pasak
river) and from the ADB (uppdPing and loweiPing rivers (Apichart 2004).

After the advent of the Ministry of Natural Resources and Environment and ONWRC being
transformed into the Department of Water Resources (DWR), work on continued on
strengthening a number of RBOs with the support of ADB or FAO, espettialupper Ping
(Thomas 2006, the Nan river TWRA, 2009 and the Bang Pakong river: in the latter
substantial investments in capacity building, technical studies (Kasetsart University, IWMI)
and conflicting resolution (Dialogue) have allowadetter prception of the potential and
problems associated with the setting up of RBOs in Thailand. This report takes stocks on
these past activities and outlines a few possible options for the future. It is based on two week
of field work in the Bang Pakong basand three days of interviews in Bangkok. The
complexity of the basin cannot be fully grasped in a such a time frame and conclusions are
necessarily tentative.

2 The Bang Pakong river basin and its problems

The Bang Pakong Rivéras a basin with an areaf around 18,000 km2 angischarges into

the Gulf of Thailand. Tidal influence is pronounced, with brackish water reaching 170 km
upstream during the dry season when freshwater runoff is minimal (KU, 2R@)all
variesi by and largé between 1000 and 20 mm andmost of the runof{8.6 billion m* or

Bm3) is generated in the Northesubbasis (Nakhon Nayok, main Prachin Buri, Hanuman
(60%) and only 10% of runoff occurs in the dry season

It is apparent from tabl& that storage capacity allowing watereus the dry months of the
yearis quite limited (around 800 million tor Mm3). Many plans for an additional storage
have been designed in the past but there is no available adequate site for a major wsservoir.
the moment the bulk of water storage ms@red by three reservoirs (indicated on the map):
the Nakhon Nayok or Tha dan225 Mm3), the Phra Prong (110 Mm3) and the&¥&i dam

(376 Mm3 7 now raised to 420 Mm3, and to which can be associated the smaller Khun Dan
Prakarnchorreservoir, located oa tributary of the Tha Laat riverSmallscale local water
resources (ponds, small dams, weirs, etc) are also very important, although scattered.

! For some reason unclear to the author the Klong Luangasib, which joins the Bang Pakong river close to its estuary, is

often notcomputed as part of the basin (this is why it does not appear in the table below and in the maps of many reports),
although it should. This report refers to the Bang Pakong river onlgaesi notonsider the Tonle Sap river basin. It must

also be notethat the lower boundary of the basin, which defines its intersection with the Chao Phraya Delta, is arbitrary. The
lower East bank of the Chao Phraya receives and releases water from/to both of its sides and the concept of a river basin is
not relevant irthis area.



Table 1.The Bang Pakong river basin and its subbasins

Sousbassin Phra Phra Hanu Main | Nakhon| Tha Bang Total
Sateung| Prong man Pradin | Nayok Laat Pakong

Storagg(Mm3) 11 117 3 14 240 376 0.3 762

IrrigatedArea (rai) | 43,589 | 75,209 | 43,126 | 706,442| 114,400| 214,328 177,65 | 1,101,603

IrrigatedArea (ha) | 6925 | 12,229 | 7012 | 114,869| 18,602 | 34,850 | 28,886 | 192000

Figure 1.The Bang Pakong river basin and its main subbasins and reservoirs

Phra Prong
dam

Irrigation areas in the basin are estimated at aB60t000 haand are concentrated in the
lower part of the basiffigure 2) They include major irrigation projec{er parts of them)

under the control of RID regional office (Tha Laat, Nakhon Nay#ngsit Tai Phra Ong
Chaiyanuy etg and medium osmall projects managed by provincial offices (Tha Hew, Bang
Pluang, etc). Most of these projects are quite old and plans to develop furtjation are

now limited to small areas under planned reservoirs, while intensification in existing areas is a
central issueMost farmers in the basin are said to be indebted, tenancy is widespread and
sociceconomic conditions as a whole not very faatle.

Fisheries have dramatically developed in the past 10 years. A few years back over 2300 fish
cages could be found in the Bang Pakong River (300 families). It was reported that in some
cases the density of the cages was such that it even conflidctedheilaw, which imposes



that at least 25 meter of river width be maintained unencumbered in order to allow navigation.
Only 300 to 400 remain at the moment, primarily because of pollution but also disease
problems.

Fisheries have also developed withie ilrigated areas. The boom in shrimp farming, which
started some 15 years back, together with the expansion of fish farming has completely
reshaped the landscape of the lower bésae figure 3) see figure 3

Recently, however, price fluctuations, prabkewith diseases, and difficulties with managing
brackish water inland, have almost done away with shrimp farms; in most cases these have
now been replaced by fish farms (or rice).

Figure 2. Main irrigated and industrial ar¢adapted from KU, 2008)
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Figure3. Expansion of aquaculture in the Bank Pluang project

Pollution has increased sharpAlthough pollution problems created by thlreunSakew
cassava processing factory are as old as the factory itself (40 yearspvok@ms in general
have lecome more severe with the industrial estates planned by the BOI 20 yeaasichgo,
which earmarkedabinburi (and of course the lower part of the basin, close to the estaary) a
an area supposed to receive industrilse "304 industrial Parkih Prachin Riri province
includes 40 factories and has a storage capacity dfii2@ (a request has been made to
expand and pump an additionat80 Mm3 from the Prachin Buri riveryWhile other regions

in the country were targeted for natural resources conservdigse fireas were expected to
receive industrial centres, export districts, urbanisation, and becreb’for Indochina
The Phra Phrong dam was developed993to support these industries (but also additional
irrigation areas)

While much attention haseen given to large industries, because of the severe problem they
have at times created, it is believed that the pollution of ssoale local industries
(usehakam chumchognis also very importaniAlthough pesticide use is a big problem in the
basin, a elsewhere, thBollution ControlDepartment considers that the main impact is not so
much on water quality but, rather, on the direct poisoning of the people who use it.

Some progress has been maegarding pollution controlit is for example considedethat
60% of the pig farms can now treat their waste. The Uritagderfactory involved in the
Khlong Saraphee proble(see later)s also now said to b&ero discharde The old cassava
processing factory in Kabinburi has experimented with anaerobatntemt in order to
produce biogas but its capacity is not sufficigkt.in all the attention devoted to pollution
problems remains quite limited when compared with the magnitude of these problems.

Very few cities have treatment stations for their efftseat the moment. Nakhon Nayok, for
example has no station and just use the river for flushing and diluting waste. Re3@ite



subsidy proposed for a 62 million baht station, there was limited political support for this
investment.

Urban water use hasbn growing too. Many farmers blame salinity intrusion onEhst

Water company, which abstracts water in Bang Pakong district (in the estuary) during the
rainy season and in Barijaa, upstream of Chachoengsao, during the dry season. Another
company, “laustrial Water", abstracts water from the main canal of Tha Laat irrigation
project. The magnitude of the impact of such abstraction during the dry season is unclear. East
Water reportswithdrawals of about 200.000 fhper month in January, February and btar

(and almost nothing, or even stops operation, in very dry ye@ings. corresponds to a
discharge of 80 l/df these data is correct these withdrawalsuaniéely to be responsible for

the increase in salinity probleris

In the past, saline intrusionould only occumearChachoengsao in January, February and
March. Orchards on raised beds would stop drawing water from the river or pump it at low
tide when the salinity would be lower. Because of growing water abstraction, the influence of
salinity cannow be felt during six months, and much further upstream than was thencase
the past: ltis situation has been somewhat improved in the Nakhon Nayok river, where the
new Tha Dandam now helps controlling the salinity which once used to creep up to the
regulation weir of the Nakhon Nayok irrigation projed¢h the Prachin Buri river, nder
present circumstances natural runoff in the dry season together with the water released from
the dam is more or less in equilibrium with water use and sea water intrifssupply is
reduced and use incredseas is typical in a dry year, saline water tends to reach further
upstream in the Prachin Buri river in the month of Maiidhis disrupts rice cultivation in the
Bang Pluang projectWhile salinity generally stopshert of reaching Prachin Buri city (which
sources most of its water from the riven)one year it did reach much further upstreapio
amphoeHat Yang

A major feature of the basin is the Bang Pakong dam constructed a few kilometres upstream
of Chachoagsao (figure4). The idea of the dam originated from studies by JICA and
consultant from a Thai university who proposed the combination of 10 upstreasymdaai

could store a total of 2 billion cubic meters for use in the dry seasonawdtvnstreandam

which would impede the intrusion of sea waf@nd conserv8@0 Mm3 offreshwater inland
Sathapornvajana, n.dDespite the very negative experience of a similar dam isdabthof
Thailand,the dam was completed in 1998. Closure of the dam in theadrson resulted in
widespread and spectacular negative impacts: downstream of theva@mlevel at high tide

was increased resulting in saline water intrusion inland, flooding, and landslide. Upstream of
the dam, water stagnated and pollution (from fairms and industries) quickly peaked. The
suppression of the tidal effect inland also prevented supply of lateral fields which used to
benefit from an inflow of water by gravity at high tide.

2 |n addition there were problems and conflicting views on where the station should be or could be located.

3 Contrary to commomwisdomwho has it thatWater is sucked away by industries upstreajwhile] fresh water in the
Bang Pakong Rives also sent by a private company through a pipeline to feed Chonburi province nearby, leaving people in
Bang Pakong area in troublgbaorueng, n.d.)



Figure4: The Bang Pakong dam

The Bang Pakong dam issue is still unresolved. Technical studies have tried to come up with
an intermediate management (between closing it and leaving it fully open) that would still
make use of the dam and bring some benefit in terms of salinity control without incurring the
big problems observed earlier. It is still unclear whether and how the dam is operated (some
report that it is left open because of a lack of agreement betweele p@olpthe RID)figure

5 and 6 below, which shows data for 2008 suggésisthe dam is left open most of the time

and is of little us& financial loss extends to the pumping station andaktdrat has been
constructed to supply water to 40,000 rai glothe left bank of the River, around
Chachoengsao city.

Figure5. Water levels upstream of Bang Pakong dam (2(ID®)R data)
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* Figure 6 shows that the gates were closed a few hours each day in November December and Jaaoaayy,innJ
particular, the gate was closed at low tide in order to keep freshwater inside; in November and December the gates were
closed at high tide probably to ease drainage inland.



Figure6. Difference between upstream and downstream water levels at the Bang Pakong dam
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Last the northern part of the Bang Bag river basin is formed by the Khao ivfzational

Park,a famous tourist hotspot. The park has been under pressure (for example because of a
new road that cuts across it or the Tha Dan dam constructed inside) and six other planned
smaller dams are locat@tside the park.

In sum, the Bang Pakong river is characterised by rather abundant rainfall, very limited runoff
during the dry season, a small potential for storing water, large areas of irrigated land and
aquaculture, hubs of industrialization, diffitek to manage and prevent salt water intrusion,

and water resources planning and management processes largely left to the discretion of the
Royal irrigation Department.

3  The Bang Pakong River Basin Committee and its evolution

The Bang Pakong River Basin @mittee (BPRBC) was established in 2001 and then revised
in 2003 geeits composition and mandates in AnnexXU, 2006).

With the objective to promote participation in technical works and build up the potential and
capacity of the River Basin Committehe Bang Pakong Dialogue was launched in 2003,
with the support of FAO, IMMI, UNEP and ADB, and included two {year phases. The
project included a situation analysis with a collection of data (hydrology, ecology; socio
economic, etc). During the secondagb, three subprojectldressed thessues ofWater
allocation in Bang Pakon@rachinburi,Capacity building of River Basin Committee, and the
promotion of the participation of stakeholders in water management through casrgoadgn
activitiesweremeant ¢ strengtlen understanding and awareness ab@iér management.

According to KU (2006}he Pilot and Demonstration Activities (PDAgceivedbudgetfrom

ADB to implement the Bang Pakong Dialogue Initiative aims to hel@B#reg Pakong River
Basin Committe (RBRPC)to createa network that wuld implement principle®f water
resources management at kéeel of the river basinTheinternal managment of theBPRBC

would be scrutinizedn order to makdéhe Committeenore competent’Another objective
would ke tostudy how water allocation can be implemented by the BPRBC and how it will be
perceived and involved by the people at the grass root level, identifying the driving force for



people participation, and providing recommendations to the future plan ter wegources
management in the Bang Pakong river basin and the rest of the €ountry

In 2008 Kasetsart University submitted a second report on the issue of water allocation in the
basin. In 2009, following a decision to renew all RBO membership in Thiailanew Bang
Pakong River Committee was elected (see compositimmex).

4  Analysis of the roles of the RBC and of DWR

This section reviews several roles associated with the RBC/DWR and briefly assesses the
Committeés performance with regard to theséaties.

4.1 Datacollection

Data collection is considered as one of the main tasks of the DWR which, ideally, should
collect and manage the diffetesets of data collected by the different departments and
ministries that deal with water. Unfortunately tberrent state of water data collection is
institutionally fragmented. ThieleteorologyDepartment is under thdinistry of Information

and Communicatiagnthe Royal irrigation Department collects its own rainfall/flow data, in
addition of diversion flows tonain canals; data on water qualign be found at thollution
Control Department or at th®linistry of Industry other data are kept by organisations such
as theMinistry of Marine or the Electricity Generation Authority of Thailand.

This fragmentatiornis not necessarily a problem if there is a capacity to collect, organise and
process all this data and to make it available to all government organizations, if not to the
public at large.

Although the DWR should in theory be responsible for such collecttohas not been
granted this mandate, nor the administrative power to implement the transfer of data kept by
the different organizations.

Faced with this situation, the DWR has decidiedthe Bang Pakong basito generate its

own data by setting up aetwork of sensors and a system of telemetry that send data
automatically to Bangkok's office. These data include water level at 16 points in the basin, as
well as water quality variables @bf these points (EC, DO). The system is officigllgtified
anddesigned to provide early warning of flood events.

No connection exists between the data collected by DWR and by RID and no exchange of
data has been set (peveral informants reported the clear unwillingness of either part to
share data).There are ingnces where water levels are recorded by both departments at the
very same poinin the river®é

In theory it isprobablynot the role of the regulator to collect data in the field; one may
consider that DWR has been forced into such investments pactyde of the unwillingness

5|t is often not easy to distinguish between the roles of DWR anldeo€ommittee. This is because the regional office of
DWR is providing the Secretariat to the Committee and also because DWR is providing the funds of all activities, together
with some technical expertise that the committee is currently lacking.

5 RID recads its data manually (except for water level in Prachin Buri) while DWR recording is automatic.



to cooperate shown by other organizatibrighis, in turn, can be related to the lack of
definition of its mandate. However, this does not necessarily justify such investments and the
benefits drawn from the data collectecaather high cosstill remainsto be shown.

In summary, gchange of data between state organisatisiimited and the lack of release of
these data to theublic at larges also perceived as insufficient.

4.2 Water use inventory

Understandingly, the regulat of the management of aver basin starts with the
identification of the users or interventions that have an impact on the water regime in terms of
guantity, quality, timing, or sediment load.

Such an inventory has been made imposdilyiethe norcoopeative behaviour of other
departments but also by the lack of availability of certain data, such as the water used and
discharged by main industriesr the water diverted from the river system to samagor
irrigation areas

Attempts have been made to eall data through the involvement of the public in some pilot
areas, such as the Tha Laat-balsin, but these seem to have been little successfulosh m
instances users do not record the volumes they use and in most cases are not really interested
to provide information which, they think, has the potential to transldtewater charges.

Just like hydrological data, this situation leaves everyone, not just the DWR, without the
possibility to develop a clear picture of water uses and flows in the bagnstclearly a
major obstacle to managing the Bang Pakong river basin in any sense of the term.

4.3 Water allocation

Water allocation is not an issue as long as available water resources are greater than water
demand, including thaequired to sustaircosytem healthUntil the late 80s and early 90s
competition for water was still low in the Bang Pakong river basin. The development of
industrial parks, the expansion of irrigated areas, the shift from single to double rice cropping,
the spread of aguaculti(that incurs losses by evaporation of water bodies during 12 months)
have changed this situation.

However, as is the case in the rest of Thailand, it is very important to distinguish between the
rainy ard the dry season: the former roughly correspdodbie June Novembgreriod while

the latter covers the Decembday period (rainfall typically starts in April, however). During
most of the rainy season the problem is rather managing excess wdkeodprather than
scarcity. This is not always truénse the early rainy season might have several dry spells
(typically in July) during which supplto paddy fields is insufficient.

Water shortages, competition, and attendant water quality problems will occur during the dry
season and generally increasenirDecember onwards, until the first raihack of water in

the dry season is typically dealt with by storage. The Isastorage capacity is presenity
around760 Mm3, that is9% of the annual average runoff. However this percentage must be

"it was reported (but not checked) that in the case of the problem of water supply and water quality experienced in Ban Nam
Priew district (see later), theveas some unwillingness from RID to provide clear data.



decreasetly the ded-storage volumes of all the reservoirs and must also be considered in dry
yeass, whenmostreservoirs have not féld up during the rainy seasonisit of course, in such
years that problems will be the most severe.

The problem of allocationam therefore be summarised as defining how limited resources
(stored water at the end of the rainy seasuaitl)be shared and used during the dry season;
and how this distribution will benodified in years when storage is much under normal or
average value It stands to reason that an agreement on water allocation starts with the
identification of who is willing to use how much water, and where, during the dry season. It
also starts with the identification of minimum flows at different points in the thegrallow

water quality to remain at good levels, in term$&ath pollution andsalt contents.

Four workshops held between January and June 2006 under the Bang PBédogge
initiatives have addressed the issue of water allocation (KU, 2006). Membeditse o
Committeecommented on the lack of data and technical capacity to address this issue and
requested that the Secretariat of Beng Pakong River Basin Committe@RRBC should

get more support from the DRVand other technical agencies. One of theksioops focused
onthe subbasin level, on the Phra Prong watershed.

DWR and the RBC have devoted a fair share of their budget and efforts to develop an
allocation model (Mike basin and WEAP). Far too much expectation is associated with these
models® This is due to the mistaken view that allocation models are able to define allocation
rules. These models are chiefly usefuatsesshe degree of vulnerability of given patterns of
water use; they use historical series of hydrological data to estimate dberfog of events

such as shortages of a given magnitude. One should not lose sight of the fact that such models
are quite crude and suffer from several insufficiencies. In the case of the Bang Pakong, the
following shortcomings can be mentioned:

e Many waterusers are often not identified; the amount of water use by identified users
(pumping stations for irrigation; urban or industrial users, istejot always known;
this amount often varies with the year and is often higher in dry years, when problems
are he most serious. The quantity of water used by farmers, or their "demand"”, also
varies with their willingness to grow rice, which is tightly correlated to market prices.

e Return flows from these users are even less knowrselTflews ato vary with the
degee of shortage (abstraction of water from drains will increase in irrigation areas)
and with the storage capacity of many factories which have large ponds to receive
their waste water (and release it at unknown dates).

e Hydrological data are often limitethe contribution of many small lateral tributaries
is unknown; the base flow (the recharge of the river by groundwater during the dry
season) is also not well known; they vary depending on the preceding rainy season.

e In the case of the Bang Pakong, as datarlier, there are also large uncertainties
about river discharges in the reach of the river influenced by the tide. Likewise,
inflows and outflows between the Nakhon Nayok river and the irrigation areas of its
Western bank, or between the Prachin BukieR and the Bang Pluang project, are

8 Somsak Suddedprmer drector of Water Resource Regional Officevéas reported to say that "It quite difficult to use
WEAP model to support the decision on water allocation because it canncatiatibgrories, livelihood and nature of areas".



complex (they depend on thide, the salt content of thever, whether and how much

the gates are open) are virtually unknown (especiallthén latter case). Between
Prachin Buri and the sea, where most of the wadertakes placen the dry season
water is largely managed based on water levels and salt contents. Not on water
guantities.

e Storage at the end of the rainy season, both in the canals and the fishponds, is not well
accounted for, although this correspsni a very important resource in the dry
season.

e Water "needs" are calculated based on crop evapotranspiration but the question of
efficiency, that is, of the relation between the amount of water that must be diverted to
the system and the amount of wateentually consumed by the crops is also full of
uncertainties. Some of the schemes, like Bang Pluang project, can be considered to
have a very high efficiency in the dry season because most of the water is internally
recycled and return flows to the rivaresmall Other projects like Nakhon Nayok
project, with its lower part now being improved in order to be able to grow dry season
crops,probablyhavemuchlower efficiencies.

e Theway dams are managed (e.g. in terms of risk, or level of flood corgrobtiwell
known and cannot be easily represented by -@datrules. This problem is somewhat
attenuated in the case of the Bang Pakong by the fact that none of teasdam
generating energy (which would introduce more constraints and uncertainty on how
the dams are managed).

e The different levels of priority in allocation are also not always corresponding to
reality; industries are sometimes recorded as having a lesser priority than agriculture
but practice is often different. What allocation models reasdwater shortages
(potential uses not fully met by allocation of available supply) are often artificial:
many irrigation areas are much larger than the area potentially supplied by using
actual available stocks; the shortage is not due to the lack @fr Wwat to the
oversizing of some irrigation areas with relation to available supply (and its viability).

The BPRBC realized that water allocation has to be dedmesdd on the management rules

of eachmain reservoir in the basin and it @i clarify these rulesy working together with

the government agencies concerned gndting forward its responsibility regardintpis
matter (KU, 2006)According to KU (2006), the BPRBC has developed an involvement of
the Governors of main provinces in the riversimaon water allocation of the 4 reservoirs,
which has to be coordinated with the RID, the main agency in implementing this performance.
Allocation plan for each reservoir was formulated but it lacked a comprehensive allocation
plan for the entire river bsin". While allocation was one of the main issues to be addressed
by the Committee and the Dialogue initiatiieywas not possible to identifyangible output

from these activitiesnot only at the basin level but also regarding the subbasins.

Problems ofallocation also occur at the irrigation project level, but this is the prime
responsibility of RID, although water user groups are theoretically involved and these groups
have representatives in the Committee. Typical problems of canal managementeam ibe s
different projects where heahd farmers grow three crops of rice while head farmers

may grow only one. This situation can be observed in the Tha Laat and Nakhon Nayok
projects. In the latter case, RID is trying to setup water user groupsdar to have
representatives with whom it could set up better and agreed upon scheduling.



Box 1.0n the concept of water requirements

"Average water demand in 2004 for overall basin is 2,480 MCM/year approximately whereas
existing water storage in the basis only 901.44 MCM, or 9.36% of the average annual

runoff. The trend of such problem is becoming crucia@lhe study has shown that in 20(
the water shortage was 12.27 MCM in all scenarios

This kind of statemensuggest that water demand is much hgy than the available suppl|
but this is wrong because most of these demands occuretlseason, when storage is 1

involved (this, however, does not mean that storage is sufficient in the,ba@sihpecause

4,

y
ot

part of the demand that is not met igda the overextension of irrigation areas with regard to

available supply.

It is important to clarify that there is no such thing as a water "need" or "requirement":

although water requirements ar®re or lessdentified for certain users (say, a cityhose
water use is well known and does not vary micherm) one must understand that the

se

terms are very misleading if and when generalized: they convey a wrong picture of the basin,

making people believe that there are definite quantities that canhanti e supplied 3
given precise nodes of the system.

In fact the uptake of water by different usershe Bang Pakong basi largely uncontrolled

—

nobody can prevent a given city to increase its abstraction by 20% if need be (if, for example,
in dry weather increases demand), not only for lack of power but also because nobody is
monitoringwithdrawalsin real time; the same applies to the close to one hundred (collective)

pumping stations drawing water from the river systamd this also largely holsl true for
RID-supplied irrigated aredhat have many intakekke the Bamy Pluang irrigatiorscheme

In addition, nany farmers start the dry season cultivation after harvesting the crop grown

during the rainy season, capitalising on residual field vestraed the water still available |i

n

canals, drains, and ponds. This makes it very difficult for RID not to continue supporting
these crops, once they have been established (pressures from politicians receiving |pressing

calls from their constituencies wiljenerally be exerted)and therefore to plan water

deliveries in advance.

Therefore,"” demandtends to bealefined as "as much water as people are able to abstract
when and if they wish", considering the maximungation area that could possibly access

water from the systemAnd this area is growing, under both the action of the farv]ners
n

themselves and of public agencies, usually far beyond the water that will be available
or even normal year (see box 2).

While a strict enforcement of planned cropp patterns couldheoreticallybe envisaged in

adry

gravity irrigation systems where water supply is largely controlled by RID (Nakhon Npayok,
smaltscale projects) it will be close to impossible to achieve that in areas like the [Bang
Pluang project, where pgaof the inflow from theriver to the irrigated plots is done through

the management of gates handled by the farmers thems#ligess the major constraint {o

regulation and allocation since any additional freshwater might just be abdoybad
expandimg irrigation aregsee box 3)

It is too often expected that théater Lawis what is missing to allow control of water use

and allocation @vithout the water law we cannot contiplWhile this is true (the law is

probably a necessary condition) it woldd wrong to think that the law by itself will be



sufficient. Indeed, states and governments tend to overestimate the capacity of the
administration to inventory, let alone control, water aad supply)in a basin.It is
sometimes suggested that it is ithe interest of the individual water users to register these
uses so that the total water allocation can be made taking these uses into account. Also by
registering such abstractions the users may obtain a higher level of certainty that the water
will remain available in the future (KU, 2006). Unfortunately there is no reason why
registering wouldautomaticallylead to higher certaintymproving the reliability of supply
requires increases levels of communication between RID and users, joint discussions
allocation plansand a degree of control which is hard to establish and enforced

4.4 Planning, funding and screening of projects and investments

Members of BPRBC observed that their work wadutbl a program designed by the
Department aimed at formingvorking groups down to the level of sdistricts as a
mechanism for collecting projects and proposals for water developments in those areas. The
members noted that submitting such proposals under the integrated budgetary plan may not
be sufficient to makiheir work in river basin management effective (KU, 2006).

The DWR has spent substantial time and effort in the planning of local water projects.
Subdistricts and districts were asked to identify water projects and interventions which would
be collected ad supported by the DWR/bastbommitteeand would be included in the
annual provincial plan. The Committeemembers expressed very strong views that, in
formulating integrated plans for the river basin, most of the projects were proposed by
government ageni es wi th |l ittle input by the peopl e
perceived that some of the projects proposed by the network do not get budget allbcations
(KU, 2006) Smaller projects are indeed proposed by local administrations and incorporated
in the provincial planrad they can be discarded at any stage, either by the Province itself or
later, when reviewed by the budget bureau. As for large projects, which are the most
important in reshaping the availability of resources but also in creatgajine externalities

there is frustration with th€ommitteemembers that these projects are handled by RID and
decided at the central level with little or no input from them or from other basin stakeholders
(Sakda in DWR, 206).

Identification of localprojects by the DWR s criticised because several other administrations
are already mediating local demand for such projectduding provincial RID officesthat
have long been involved in such projeetsd consider this as part of their duther
agercies involved include the Departmentlafcal Administration(DOLA; from the ministry
of Interior), the Department foDisaster Prevention and Mitigatiothe Department dfand
Development (which in particular digs pondaphd other oned.ast yeay for example, 53
projectstotalling 200 million baht and proposed by the DWR ohlgye been included in the
provincial plan and selected for fundiriyy.wasalso statedseveral timeghat because of the
nature of these parallel processes, and because naculegratialcoordinate or description
of the projects existed, itappenedhat one particular projectagpresented by subdistricts to
both the DWR and the RID and appsétwice under two different names in the provincial
plaré

Another problem related tthe requests made by the subdistrist that these arenade
without a general view of water management in the Province or in the basin. For example
dredging a ditch or canal may have an impact on the flows within the larger system,;
constructing a dike ia particular place may just increase flood damage somewher&Hlse;
credits itself with the capacity to identify sublasin orsystemwide problems and sees the



lack of technical capacity of the DWR to screen prgjactording to such considerations as
potentially detrimentatio water resources management.

During the last meeting, in July, of the lower Bang PakGogmittee the Committeewas

asked to greenlight a budget of 3 billibahtfor the coming year "because the government
needs it quickly"; apogies were made for the tajpwn procedure that left no time for any
consideration of the projecthemselves. Promises were mdhat it would be different next

year, but this anecdote illustrat¢he fact-commented by many intervieweethat the
Commiteedoesn't have any real power in screening projects. It is widely observed that some
of the projects proposed by subdistricts districts are later discarded by the province, or simply
don't get funded by thBudget Bureau

Emphasis has recently been pladsy the Minister oNatural Resources and Environmen

the necessity to have the planning process going through a provincial commission. This
commission must screen the project proposed by all the Department and agencies, whether
these are formally undeprovincial authority or depend from the centre (like RID, energy
generation or road constructiohis is why the new river bas@ommittes have provincial
working groups.

4.5 Planning of large infrastructures and "water demand/needs"

As mentionedearlier, the planning of large water infrastructuresotably reservoirs and
irrigated areas are largely left to the discretion of RID. As stressed in RID's website its
"Sufficient Supply of Irrigation Water for Agriculturestrategy is"aimed at extending
irrigation systent 0 cover the ¢ ounbythe drsstruetignrof largelsdala r a |
and medium scale irrigation projects as well as water development for rural and community
area projects(www.rid.go.th/eng/stg.htmlemphasis add¢@dRID's ageold conception is that

it is entrusted with the duty to dam every single stream that happens to offer a convenient site
for building a reservoir, and has some agricultural land that can be irrigated ininisyvi
Indeed, in the case of the Bang Pakong river basin, RID displays maps of the basin that show
"existing" and "planned" reservoirs, with "planned” reservoir envisioned in almost every
suitablestream.

One of the problems associated with dam constmucs that they are not primarily planned to
relieve problems of water scarcity avater quality degradation further downstream but,
rather, to increase the area that can be irrigated. Since these-cmestsucted by RID
together with the spontaneouiease in water use by people around the reservoirsl@amgl

the waterways, tend to exceed the potential of the newly developed water source, new
reservoirsin the midterm do little to solve the problems and sometimes make them worse.

There are threeain reasons for this state of affairs: first, RID has a culture of construction
and is interested for a number of reasonsin building more infrastructures; second, new
infrastructures are associated with new benefits in terms of increase in pnodhatican be
more easily computed in the cost benefit analysis optbgct and make it financially more
attractive third the district or the Province in which the reservare to belocated are
reluctant to support the construction afrew dam if t is not associated with the political
advantage of extendingpe benefits of increased water supplyntore local people.One of

the difficult issues is the "sense of place" of local populations, which consider that rivers
flowing nearby are "theirs": pe@le living around the Sivat dam, for example, don't
understand that they cannot receive water through piped systems, while downstream areas are
planned for irrigation.


http://www.rid.go.th/eng/stg.html

Somewhat paradoxically new projects tend to increase water use and water depldieon in t
upper parts of the basin and, therefore, to compound water quantity and quality problems in
downstream areas during the dry seasbms is all the more true because RIDalso
constantly involved in increasing access to river water by adjoining lseds are being
constructed, or planned, to retain dry season flows in the river, raise the water level, and
facilitate inflow by gravity or pumping to nearby plotSuch interventions that lead to a
greater uptake of water in the dry season include (gee=B):

the construction of five weirs on the Tha Laat river: the four upper onesetaih
water to be used by pumping stations; the lower one is already constructed and diverts
water to the lower part of the Bang Pluang project.

Weirs are also plandefor the reach of Prachin Buri river located between Kabinburi
and Prachin Buri itself: they will facilitate water use by pumping in the upper Bang
Pluang project, and also possibly in the Tha Hew project, if and when plots are
increasinglyimproved (bundd and leveledp allow dry season cropping.

A recent weir (sefigure 7) can be seen on the Phra Sateung river, close to its junction
with the Pha Phrong river (near Sakew): water is now retained in the dry season and
can beused by the nearby industriadrk as well as by farmers.

Figure7. Rubber (inflatable) wir on the lower Phra Satung river

The major intervention to increase dry season cropping can actually be seen in the
Nakhon Nayok project: the lower part of this project used to be cropped with
traditional rice varieties that were sown and grown on natural land (see box 2). Work
is under way to improve drainage, extend canals, and level the land. While the
prospect that all farmers in the Nakhon Nayok irrigation project might one day grow a
secand crop is very positive in terms of livelihoods and rural income, the sad reality is
that the capacity of the Tha Dan dam is too small to allow dry season cropping on the
whole area of the project.



Such improvement of the land to grow rice in the dry@eésee box 2has taken place in the
Bang Pluang and Tha Laat projects during the last 15 years. The Tha Hew ppagedike
Nakhon Nayok project and perhaps in the future the Khlong Saraphee area are likely to be
transformed in the same way if waie made available to farmers in the dry season. This is
surely very desirable from the point of view of local farmers, who can increase their income
(and RID rightly points to the benefits it provides to farmels)t this increases "water
demand", oftermuch beyond the potential of the new water resources tatrhade this
transformation possible.

The consequences of such continuous developméidtbthe capacity of withdrawing water
in the dry seasoand of the agricultural area "waiting for watarésubstantial

1. all these interventions tend to capture and usédeplete)the water available in the
river system during the dry season, whether this water corresponds to natural runoff or
to water released by the dams.

2. Because the potential to use arainvariablyexceedsavailable water, scarcity is thus
endlessly (and artificially) generated: more and more farmers expecting water, in greater
numbers in dry years, will be disappointed and will fuel further plans for developing
more resources. With tmeemphasis on construction, line agencies will be all too happy
to provide increasingly costly solutions.

3. In terms of water requirement, or water needs, it would be wrong to take the potential
water use as the value that has tdutly satisfied. This ptential, by design cannot be
realizedin many years

Figure 8. Example of recent or planned projects tapping more water resources in the dry
season
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RID claims that these developments only tesecess water", athe additional water stored
new reservios andbehindweirs (in the river bed) and will not change the residual flow in

the

dry season. But in practice its lack of control on the overall water abstraction and the

difficulty in not delivering water taropping areas once they are planted raakdifficult to
control water flows at the basin level.

Box 2. Rice intensification

25 years ago virtually all theaddy areas of the basin were cropped with a single crop of
Traditional varieties of deep water rioefloating ricewere sown in dry @nditions before the
flood and would be harvested after water recedes. Canals and dikes would help regt
flood pattern anghaddy fields were large tracts of natural land, without bunds and not le
In the past 20 yeapaddy land on both side$ the lower Bang Pakong river as well as in

Bang Pluang projects have shifted to high yield varieties generally planted once befar
second timafter the floodperiod This means that irrigation water must be provided eithe

irrigation canalor through pumping from natural waterways and drajssme farmers

abstracts water by pumping directly from the river; others, located further inland a
slightly high ground, also have to resort to pumpifid)is also means that the land must
leveledand bunded, to allow the control of water. In areas where water supply is ab
and the flood controlled it is even possible to grow three crops perSugar.transformation

have been widely observed in part of the floodplain of the Chao Phivayas well as in the

lower part of itdelta (thedelta flat, that includethe lower West Bank and East banks)

Once farmers have done these investments they wilestquore water for intensification).

Conversely, whenever and wherever water is made alaila the dry season farmers &
encouraged to improve their land and shift to high yield varieties. At present, the lower
the Nakhon Nayok projeetwhich used to grow one traditional rice crop during the flowsd
being improved to grow dry sean rice and make use of the new supply of the Nal
Nayok dam. Tha Hew and Klong Saraplreigation areas are the two remaining areas wt
only one crop of rice is grown. atHew will undergo the same changes if it is considere
part of the commanerea to be built in parallel with théuay Samonglan? (which, despite
controversy because it straddles the boundary of the national park, is said to be now §

rice.

nY

L

ulate the
veled.
the

e and

r by

nd on
be
undant
5

N

are
part of

khon
nere
] as

lated for

construction).

The increasing supply that has come together with the reservoirs relgeititlyn the Bang
Pakong riveibasinhas spurred rice intensification (see I&)»and increased water demand
uncontrolled ways.

in

e As mentioned earliernithe Nakhon Nayok subasin, the existing Nakhon Nayok

irrigation project- if improved in order togrow high yield varieties will have a
capacity to use water much greater than the amount of water made available

by the

dam (which only has a capacity of 250 Mm3). Even if only part of the land is
developed and if demand remains in line with supply wiendam is full, in dry

years many fields will be waiting for water hopelessly.

® The Huay Samong dam, with a capacity of 295 Mm3, is to be constructed in Prachin Buri province. The dam is
become the main regulator of the lower basin in the dry season, at a cost of 1.6 aiili¢t t.5 billion for mitigation of
impacts and 6 billion for the reservoir itself).

likely to



¢ In the Tha Laat subasin, the increase in supply allowed by th&&dam is already
committed, even though weifsee figure9) and pumping stations planned for the
valley located downstream of the dam are still under construction. Additional supply
in the dry season is already used in the Tha Laat project anti@ism the lower
Bang Pluang. The former project aémas a capacity to use water in the dry season
that exceesl this additional supply (especially becauseguafrthe scheme can easily
grow three crops per yeand already do

Figure9. Weirs to be constructed in the Tha Laat subbasin (courtesy of RID)
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The increase in supply coming from the Phra Prong darfulig absorbed by
downstream users, including one irrigated scheme managed by RID which cannot be
fully irrigated in the dry season for lack of water. Whatever release is made during the
dry season, no part of this flow is able to reach Prachin Buri.

In the case of théluay Samonglam,which could be constructed soon, irrigated areas
planned downstream of the dam, including the transformation of the Tha Hew project
into a double cropping area, are sufficient to commit all of its wiagsr more on that
later).

In other words each time a new dam is constructed, with the prospect that water can be
released to solve downstream problems of water quality, water scarcity, or salinity intrusion,
this new resource is paralleled by an increase in demand that idigyenm than the new
potential supplyat least in some of the yearScarcity is therefore artificially generatett

can be argued that, at the same time, more farmers have been able to grow more crops and to
increase their income. This is true and forms positive side of continued water resources
development. However, in many countries worldwide this cycle of development has run into
environmental, economic, and social contradictions. The cost of developing 1 ha of irrigated
land becomes so high thgpending public money cannot be justified anymore; dams also
become more costly because they are biliess favourable sites, and/or even located in
national parksThe problem of compensations to people affected or removed by dams is also















































































































