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Case study of the Pa Mop.g Project (Thail:and): ,environmental aspects 
" 

I .. . . 

The study presen~s the :pr~ncipal ecosystemic imp~icattons of 
' . ' 

dam and reservoir construction - categori.zed by physical, bi-ologica~ · 

and .human (or socio-economic) ~ffects -·and introduces the broad 

environment'al objective• Qf the Mekong Committee in river basin. 

development. 

· The construction of the · Pa Mong dam ~11 have f-ar-reaching 

impacts imrolving human, wate:r {including fish), land, Dii~ral, forestxy 

resources and wildlife. Several investigations have been conducte~. 
·. ~ . • I • • 

and estimates mad~, in. order to. anticipate the impacts of Pa M6ng on 
I J 

these different resources, and e~aluate the future socio-economic 
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I • INTRODUCnON - '.' ·- ,• l 

·'-
·~; _.; ,v' ,.., ~ .~~ •. >, ~ ' I ' ' . .: .... ~- t ' ~~ ___. • ., 

,;,,,.,._ ···-££.forts ~~l·>ine~~ase ~nergy and food supplieila irt
1

many~~~td.e.S ~-i' ·;:.· -_- _.-~:: 
\ ' ' ' ' . ' ' ' ' ' l ' 

have_ manifested: :t~mse-lves in rec:e~t years !~-the ~gte~s~w ettl~~!emetitr~·s· ___ -·. ··;-_. 
of the -~terscape: tbr:~gh 'the .c~sttue-tion of- dame :~nct,\:he.·cre~1ttoi oi~iaaae- -_.' 

" ' ¥' ' ' ' ' •• f,.o 

· latcea·~ -.. -mts- tnc.reas~ in- area of ·!staMtns wa~r ·on',·e~~th .baa· been. o~~~~,,.. ·. :· ~-
at ttu! expien~ ::of' land surface .. area and' linea•l· length of f:t~:lng -~tet'~,.: ,. I:· /' ·,l' 

Inhererl't· ·tn this ·shift ·from landscaPe to w~tetscape ··ar:e a vast lw~r-'of ~--!f. 
' • l ~ 

,',• 

inter .. ~lated ecolbgieal :chan~s.-- "J.'bese ecolosidal' changes diteotly ~r ·.·". '· 
.,. 

" ' ' ' \ - ' ' ' ' 

'·indiNctly -~)!brace all of the manY impacts of dams and their reeenoir.& •. 
r ' I '• \ 

In J:D8nY instance•J, 'dams arodnd the world have' scored hlply' in- the ·ac'b~--- i 'I'- I 

j. • .. • 

ment of ·purposes for 'which they were. eonstJ!'1.¥:ted and -haVe $8Der«ted anprec.,_., , ;> ·-'; 
' \ . -

dented benefits. ·Some have failed in more ways than one,- and bave ~reate4. 
unanticipated CO!ltS and woes which have bee.ome severe restrtlints tQ' tbe 1;' .... 

lization of .~he full social and ecan~e po~ential of tboe~ d&Ji.. · ~ autyst.e · · 
• I • ., , :~ • 

of eauses for successes and failures has shown that .usua_lly Ule.·or '111.61"~ of ~he; '·,~: 

foll~ing reasons- have been responsible for the failure to· r~altze. all. ·t~"'t)O~, 
\ - ' ' '. ' 

ti-al planned benefits from dam coiu~truetion pr'ajeete: (a) .la~k ·of ·perspfiettve' 
' \ ', ·~ ;~ 

an ·the part of development agencieS,; (b) imperfect c~ord-.natio1l ~ lt:Q4. 
within agencies involved; · (e). inadequa.te research on· i1ll!led~ate anc1 l'cmg-'i: , / \\ . ' 

., ' ' ~ 

ra.D,ge effects; (d) poor scheduling and imp_lementatton of _relevant activtt:iea; 
' '-~ ' \, ' 

and (e) .inadequate supply of technically trained manpower in. the coUntry~·' , 
~ \ ~ ' -~ . . ' ', ' . 

} ' . 

Nevertheless,- it should be recognized that like mining ~nd tbe b.Br:ve'jt.- , .·: 
• " • • ', p "\ i. 

of forest products; water storage involves eertai~ _ecQlc;>gical ·c()Stel that_. : .· · ' .. .,,,: 
. . / . \ 

society has to pay~ The over.:riding factor_ in the selection an4 ~-1--t\tf-tidn ;_ ; 
of water ma~gement ·projects m~t- the~fore ·be the mini~zatiOp of t~,.,c~J.oaie.l., . . . ~ .. : 
cost~ throogh careful m.iltidiseiplinary study~ long--range ·planning; tramilla 

' i ' 

thorough, painstaking and! cbronoloat~•lly of neede~ technical personnel, and 
' . . . ~· . 

sound.~ecutiori o~ the project. . '• 
' ' 

'•' 

The extensive'ehanges from landscap~ to waterscaPe- are compara~te ta 

. 'many of- the~r short-term and long-~erm e~ironmen~al- effects to. ~~h· ~ ,w<w~ 

•' 
' I j I . I' 

J ~ I -, ' 

I". H ,., 



(_ <. 

1' 

,. 

' ~~ 

,..,. .. ·. 

f" 

~-' 

I ' 

t ,,~ 

·:/' 
!'· "'t ,.,_ ' .--

-- ' ,, ,. 
,,. :::·.:·?~~~~·-··" ' 

' ' • 2 i.. 
'. 

y' 

RistoTically the~•tudy, planning and logistics which pTecede, 

accompany. aDd follow the construction of majoT dams have never- been adequate 

artywbere in the tiOT1d~ Tb6 ~baU.enge to the many ·technical disciplines 

, invo.b~·ed has perhaps neveT been ·greater for any other type of eeonondc 

d•velOt)~~~ scheJDe .• ~t :lis the intent. to show it). the following -p .. ragraphs _,. 

the. c~lexity pf .the ecosys.tems involved in change with the· C9fl8truction ot 
\ - ' 

-. a ~.dam and ,to briefly ()Utline the ·studies undertaken· in the -Mekong basin to 

anticipate the possible environmental side-effects so that the negat~ve 

,:.· 
\! 

effects cQUld be offset and the benefit& enhanced. It is hope· t:hat it. will also J 
• ' t 

be evident from this account. that nuch research and neW kinds of planning 

need ye~ to be done in order to maximize both the primary·and secondary 

·· benefits· to ·be derived from the creation of man-made lakes. ,. - .. 

·II. MACROSYSTEMS VIEW OF ECOLOGY OF A DAM AND RESERVOIR 

The over•all ecosystem on which a dam and reservoir exert their e.ffects _. 

itt· CQ~It'~sed oi. ~nree principal groups gf. systep~S - physical, b~o_1ogical and 

.buman.or socio-econom!c (See tbe.figure). 

·'!be physical system c-an be thought~ of, for present purposes,. as being 
- I 

made UP,' o~the sun aria its energy, the atmosp~ere, water and the earth's crust. 

.solar energy i~ ~_key to the growth of green plants, the ultimate sourc~ of 

fopd·for all animals. It is also the basis for the hydrologic cycle, eva• 

.p~rating ~ater from the surface of the earth to be redistributed in precipi• 

tat1on.. The atmosphere is the· transmitter, of solar energy, the transpoTt -

saecbanism fo~ water in a large part of its cycle, ·the retainer of oxygen 

req~ired by living organismS, and the vehicle for-the carbon dioxide used 

by.plants in the manufac~re of their tissues through· internal interactions 

of- sunlight\ chlorophyfl, water and c~mical elements in solution. Water 
.: ' . . 

itself is required by all organisms for their life processes and water and 

its hydrological cycle are important to man in transport, electric power 

generation and production through agriculture, aquaculture and manufacturing. 

The earth'.s c.rust is on its surface the habitation of man and a 

1'lllltitude of other kinds of organisms. It al~o provides the soil for agricul-

ture, ·the storage- place for ground wat~r, minerals for their many uses and. 

the basins for lakes_, ponds, rivers ~nd 'the oceans. Although the earth's 
. . 

crustal system responds to the environmental shifts inherent in changing it 

from landscape to waterscape, the response is relatively far less eyident to 

· .· ·t~ U'Q.tra.ined obserVer than that of the hydrological and biolo.gical systems • 

I' /SOME 

- ·' ' 

/ . ' .•·'· '-
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SOME POINTS OF IMPACT.OF A.DAM AND RESERVOIR 

~mospheric System 

~' "it 2) Local weather and 
{ clim.a.te 

~ -. 
Hydrological Syetem 

/~(3) Groundwater 

( 

( 4' Se<;limentation 
. ( s) Erosion 

( 6) Physical limnol~gy · 
(7) Hater balance 

\ (8). Water quality 

DAM 
AND 

RESERVOIR 

Earth Crustal Systeaa _ 

. ( 1) Earthquake 

f : ' 

-', ,' 

, . 

; i 
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·' 

\( . - ' 

21ogical System Aquatic .,.__..,.__-JJ'--------• Biological System Terrestr!!! 
. . . 

(9) 

(10) 
(11) 
(12) 
(13) 
{14) 
(15) 

Substrate for aquati 
production I 

Useful aquatic plants 
Nuisance aquatic plants 
Useful aquatic animals 
Nui'sance aq""atic animals 
Rare or endangered species 
Intentionally introduced 
species· 

(22) Resettlement 
(23) Public health 

.(24) Fisbing 
(25) Hunting 
(26) 4griculture 

(16) Cultivable lapd .. 
(17) Cattle'and other live­

stock 

! :: 

· ( 18) Big game. and .other useful' . : 
animals ; · 

( 19) \ Rare or endangered species. '· 
(20) Nature pre,serves and g-- · · 

- ..,. •. pa.xk~ . -. _,_ -· . . -
(21) -Forest b8tvest. and· clea~-_" 

Human System' 

(27) Livestock production 
·(28) Manufacturing 
.(29) Service industries 
( 30) Comerce 
(31) Tourism and recreation 

a nee 

(32) Urbanism 
(33) Transport 
(34) Education · · 
(3·5) · Historical 

·~. eontinui.ty 

/Tt;te 

) 
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; ~· 
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' ' 
The btologi~al system is the' natural factory Which, through the 

life processes of aquatic and ~errestrial plants and animals, harnesses 
. . : / . 

solar energy and transfers it-to natural resources that are used as food, 
, :- . / ' 

fibre and industrial raw lllllterials •. A key to the perpetuation of th:ts 

system is the reeycling of energy and organic and inorganic materials 

t~ough phYsiological processin~, d~ath, decay and redis~ribution. Pro­
duction by this sybsystem is unusually sensi~ive to changes in the physical 

environment ~ both sudden and long-term. Consequently there ate found here 

many.of the secondary effects of reservoirs which in turn directly and 

imftrectly, and so importa'ntly, affect the hullllln part of the ecosystelll. 

'lbe human system is c0111posed of man's ~roduction activities and · 

of his social and cultural institutions, all environmentally dependent and 
I . 

in turn affecting the environment. Principal-production activities include 

bunting, fishing, agriculture along with forestry and livestock predUction, 
I 

aquaculture (the aquatic ~arallel of agriculture,' thus importantly aquatic 
' ' 

plant and animal production and especially, intensive fish culture), the · 
' ' 

manufJCture of goods and products and the commerce and service iadustries 
' I 

deriving·therefrom. In the human system, social institutions embrace health, ... 
education and general welfaj-e s~rvices, cOIIIIlllnication including transportation 

and cultural and institutional continuity o.f .histori-c.al value. 

It is within the broad framework of the three preceding parts of 

the~r-all ecosystem and their many cotnponents that water m:anageraent schemes, 

'including the construction of dams .have· their abundantly interdependettt primary 

and .secoPdary effects •. Th~ physical, biolggical and buman components of the 

~er.,.lleco-.y,te~ are affected both at the site/ of a dam and reservoir and 

for varying dist411Ces off the site - upstream, downstrea-.n, in the general 

··Vicinity and even far away. On-site impacts include those that are engendered 

in covering the river channel and valley ·With water. Down-stream effect~ 

centre in those that derive from the basic changes in timing of discharge, 

alteration of peak discharge volume and differences in chemical and thermal 

properties of the water as a result of its temporary storag~. -Upstream 

effects centre in those that arise from the dam as a physical barrier to fish 

.lllOVe.ment an4 to streS~B navigation. 
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1 

", •\ ..-,',r ,•' 'f, ':.'P, I ~'- -, \·~~! 

.. : ... :.: . ·J ·1 -~- : ; ~( :-\:~ .. / ~ ~:~;~; l .,~ •' • 

. ' " .. 
Since- the ewiromnentaf" and social 'impacts. of· dl:m$ :a~d res~rvoi:r·if·. .. :, 

can be. so ~omplex an~ .f~r~re~ch.in~ it i.'s of.~~w~l impO'ttance' ~t . " . -
'-. ' . . . . . .. - . . / ·-

su~h, impacts~ ~e l'n9St. c~pfully. studie~. and eva~¥a.t¢~l.\l~fot:;e :fi,tlfl:l· ~hioas. 
I • • ' M • • 

are:~ on feasJbiU:ty, and. on.~bet1 a'n4:W~~e.: to· ~.t~r.t. ~onstt1:lct:i~n~~--.,"' :, 
./ : 

•' ~-- ',,) ~; 

.. ,The b.ares_t minitrum of involveJnent. o.£ .suppl~~~t~ry t~c;:hllica,l ~ertJis~~i . .:? ,·,:~·.'·\<' .~< .. 

dQring :1:he ~ar.l;iest thinking- ap.d. pla~;ing. ~~gis. wit}.·· i,~.Wde .__;br~~-· ~~:;·_,{.;-_;;::;· ::.' :" 
guage.l\P-d eXperienced ecologist and,_a sociologist.. Suc\1 ·exp_etts.· ·W9r~1.lg;;. ::: ·"{~{~-~:( · . t::;.: 
with the eng~n¢ers, and econc:>~_sts. w~ll be' able to $v~rap~e~ tP.S:t.·;_e-~VJron,.,\ ,;';,;:-~;~t 

1 

',

1
'
1 

mental a~d: ~uma~ coJ:tsi~~ad~n~ ree~ive. ever,-imp:rOV'in&· amQuqts: a~ -~~s.·U~J ~:. /'{/ · ;.:- '·: :,· 
. ' . ' ~ . \ -~ 

of attention.: .Together, .furthe'rmo-r;e, they will. ~e abl~ to· evaluate "a!terW!.:O:· -· .· .. · _; 
t:i~s f.IO construc·ting a dam• ··Obviously, d~cisions to build dams sheltila" i\d · ' ' .. 'r ':: 

longer be made solely on economic or political ~ounds. _. i •· .. ,. 

' .f! 
On the basis of existing knowledge it is possible .fairly. to def-ine ~-

in advance the c~racter and scope of many of the impacts of a dam and 
{ ' . . 

reservoir. There may be others which have not been studied sufficiently 
' . 

to enable. definitiOJl and prediction in advance; this iS eSpecially': ttue 

in the tropiCS where SO ~ch new opportunity exists 'for watet res~TCe~ a8MJO• .· .. 
ment. The annex· presenes a checklist of probable i~acts of dam constru~ttQU·•'· ' ·· 

(- ''• ,- ·, .,, 

In presenting this list it is not the _intention to suggest that· all these.-

impacts are attribu;-:able to each new or projected river d~veJ.opment sche:me. ·. · .:. _ .. . . . . '\ '' . . . 
Ecologically speaki~~ each· river system is unique and enviri:m.t:n~mtal effects'-. ' 
of modification/development. of aquatic ecosystems cannot be extrapo1ated .. 

• ' l • • -. • --· ' 

from one ecological zone to ar.other;· even within the same geographiea·r ·re·g!~'J,.)·; ·. 

water systems can differ greatly in terms of· resp_onse.· ThE;-re'fore·, ·'ft' iifi- ~t:Y\ ... 
through properly planned investigations in the particular r.iver · $ysjteui ;~·:~be, . :; ,.,_: 
developed that it is possible to ant~cipate problems and arri:~e at "soiUitt.du#J,·':._,r: :. 

' ' ,., ' I ', C!' ,._ 

before needless ec.ological d'ama.ge, economic lo1Js and huma~ stress· are·,:· ; , .l:·<'k '~ , 

engendered. 

III. ENvrROOMEN'rf.L PROBLEMS' 'OF PA MONG 

Ec~nam:lc benefits and envire>tl.mantal effects of. a dam, as. sta.ted. 
,._; 

earlier, are f~lt far beyond the locati~n of the dam itse.lf' ~nd therefore 

fo~ ~incorporation of environmental consideration&, planning,has to·be done 
' ~\< 

' - \ \ . ,• 

in a comprehensive river basin context:- r~ther than fo-r in4ividua,1 dtltne.. ln .. -
' ' . - - \ . . _··; - __. ... ~ -

view of· t.h!S t~f.l "Me.kong Committee" hn& adopted a confpreh~fliv.e,- integrated 

dev~lop~nt approach. for· the whole. basin in planning fol:- ;t~ Pa 'M&ig and, .. 

other. dams •· For- incorporation .. of environmEm tal conc~trui. · in p lan~i.ng; ~ t _ te . 
,'t • '; ' ' t' ·~- : "~' I : ',:1 

I 1' 'I •' 

.. ' 
. ' 

- f:~iso 
'· 

' t·j; 

,, . 

. ··' 
,\ ~-\~ 

.I 

+;··-~: .· \ ~,·/{~ 
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·aliso. necessar-Y to . e's:tabl-ish goals :foi.: EmvirOnmental -cionservati_ a:•.·· ··the nature. 

of goals Jlould obvi~sly depend o~ the \;tshes of policy ,makers pe<iP,le· .~nd 'the 

·state of development. of_ the country conce .. -D:ed. The "Mekong C . l:t~~-&i•:.environ~. 
, I '• 

1Jlelltal goal is conservation of produc~ivity of the primary res~urc~, ltamely 

water,· land a~ man. Ecological investigations and environmen~ enhanCement 
' ~ . - 1 • ' ' 

. ·projects -of the Committee hilve therefore tbe print:ipal ~im of ~scertaining 
' . 

. tb~ impacts of develo~nt on these primary resources and then 'to implement 

appropriate measures to maximize beneficial~ and offset harmfu~ effects. 

Brief accounts of. some pri.ol:'ity euvironm.ental problems investiB!~ted fQllow. 

1. Human resources 

Resettlement. Const~ction of the Pa Mong dao will necessita~e 
' ' 

resettlement of between 200,000 and 500,000 people depending upon the size of 

the dam and the reservoir configuration. W~thin the reservoir area, 50,000-to 

100,000 ha of paddy will be inundated and large areas of upland crops and . " - .. 
hu~ ~abitations will be s'fmerged. 

benefit to the _four riparian nations 
' 

While the cost seems high the ultimat~ 

and to millions of people, is many 

'times higher. Nonetheless, resettlement is perhaps the most difficult socio• 

'econoiDic problem facing the project• 'fherefore the.Committee h.s sponsored a 

~arge number of studies to evaluate the difficulties involved in resetting 
' . 

such a large number of people. The history of other resettlement projects 

, . ,has been reviewed,. pilot projects have been established, resettlement alter• 

natiyes.have been examined including the use of ~eGervoir fringe areas, 

fegervoi~ fisb~ries, moving to uplands, purchase of private far$ lands else­

where and urban employme~.t. The real costs of resettlement have been·compre-
'' bensively examined. Thus·, step by step, the Mekong Committee's work is 

·evolving wh~t it is hoped would be a competent approach to solving the many . 
,.. 

difficult sqcio-economic problems. Po$sibly the most important factor is 

the decision taken to set aside an adequate amount of money, at the outset, 

· to cover all real components of resettlement costs• 

On-e method o·f minimizing the rese:ttlement problem would be. by excluding 

certain areas from the reservoir through construction of exclusion or protection 

works. The Pa Mo98 optimization studies examined various reservoir configurati~ns 

With different dam heights and evaluated the possibility of protecting the populous 
; . 

·· Loei valley in Thapand and' the Vang Vieng valley in the Lao People's Democratic 

Republic from submersion. Schemes for excluding either or bo~h of the Nam 

Lik and Nam Mong arms of the reservoir were also examined. After taking. 

/into 
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int-o accoun~ ail~costs ~nd b~nefits,- exclusion ·of the Nam.I.ik·and Natn.Motlgi. 

drainages, and protection· of Vang Vi eng· and 'LOei ~'· were .found to· be economi~~lly·.' 
not justified_ because exc,lusion of Nam Lik and Nam .l"iong drainages ,from the. 

reservoir would eliminate most ·of the project's irrigation potential in the .. 

Lao P~ople's ·Democrstic.Re~blic.and Thailand respectively and protection of. 

Vang Vieng and Loei involve complex engineering solutions to ens~re adequ•te 

drainage of the areas following construction of the protec_tion measures., The 
economic studies associated with the Pa Mong OJ)timiz.ation have ·the.refore been 

based on the assumption that no protection or exclusion measures w~ld b~ taken~ 

. ;' 

' 
Socio-economics. Construction of Pa Mong dam will have p-rQfound· · 

i~J)acts on th~ socio-economic conditionE$ of the .rura·l· 'Population dawns-r:reem. 

New technologies· will 'have to be applied, attitudes, habitS• customs and sociil· 

institutions will have to be transformed to suit new farming methods, ·an4 
lifestyles. The ''Mekong Committee" is acutely concerned that the quality of 

..... , I 

life of the affected rural farming population will in fact be improved, by 

the project, as intended. This concern is reflected in the large number of 
studies executed to understand the existing situa~·ion of the populati~, to 

. 

forecas-t the socio-economic impa~ts expected to result from copstru~tion o.f 

Pa Mong, and to establish a:basis for real:i,stic proj~ct planning. Because of 
' 

the admitted complexity of achieving changes in .so,cio-economic J>atterns on. ,a . 

massive sca~e, the ''Mekong Comnittee" recognizes that the transfonnetion nust 

be achieved iit. progres.si ve stages. An ess-enti~l basis of the whole programme 

is tha planned system of pi.oneer agricultural projects, now being implemented •. ' 

~ese will involve a series of full-ecale farming communities organized 

to practice and to coexist with the new agricultural methods .at selected 

sites in the lower basin where water is availa~le f~om either tributary 

projects or from the Mekong River. They have t~e objective of ens~ring that 
' . 

new concepts will result' in high.er production and in satisfaction both to the 

farmers and to the Governments c'oncerned. Tile accumlated experience sqould 

be adequate· to permit the Governm~ts to ~ke. strat~gy decisions on·such basic·, 

questions as' educ~tional_ requirements, c01IID1nity facilities and ne1Linstitu•., 

tiona (agricultural extension, farming co-operatives, .·lE!ndtng institutions et.e.>'• · 

. . 
'. 

. . . . ,.. . . . I 
It is also expected to provide the necessary ex~rience for imProving pl~t~; ·' 

and. ensuring effective implement.atio~ of the proposed :·larg~-scale ·i.rJ:igs..ted · 

agriculture to be associated with Pa Mong. 

/Urban· ·· ''· 

' ' ·, 

. ' <.\j 

sl'~" 
~' 



,-
~' ... 

-...,' - ~ 

l;.~;~t'\· . ~··a •. r ,••r .. 
I 

I 

,.,,, ·,~; '\ . 

'·' 

I. 

,, ' 

Urbag deVelopment.: The'inevitable growth of industri,s, such as those 

related to construc~ion', agricultural services. fooa processing, m~neral 
- I 

extraction and processing, and agricultural inputs, together with popu~ation 

in~rease resultant on immigrat.ion.from resettlement areas, wil~ result in 

in~reased urbanization. Following es.tablishment and operation' of. a large 

.construction settlement associated with the building of the"dain it can be 

expect~d that a substantial urban community will be established in the vicinity 

of the da~ site. Given the potentials in the region for both the agro•industries 

a~d mineral .indu~tries, and considering the policy of the Governments towards 

'decentralization o'f industry, _a whole new city can be expected: to be established 

near' the dam. This new city could also play an important role in meeting 

resettlement demands. It may well be opportune to include the planning of 

such a city in the project from the beginning so that streets, parks, schools, 
I 

temPles, water supply, electricity, entertainment and recreation complexes etc. 

will be adequate for fUture requirements. 

· Res;reation an~ tourism~ As one of the world's·largest man-made lakes 

in a region where lakes are scauce, Pa Mong will have considerable tourist 

potential and much Tecreational appeal. The new lake will create innumerable 

choice sites for picnicking and camping as well as for water contact sports • 
• 

Rec~ation studies'condueted in 1969 and 1976, have indicated that the number of 

visitors to the res~rvoir area wm,ld increase rapidly over the years. The 

.ultimate importance of this· facet of the project will depend on the magnitude . ' . 

of_investment made in developing recreational f~cilities. It is expected that 

., planni~g for recreation facilities preservation of natural beauty sports, and 

creation of national parks and fauna reserves,. would commence as soon as 
I 

decision to construct Pa ·:t-1~ng dam is taken. 

Public health~ Malaria and schistosomiasis are among the ~jor public 

health disasters that followed dam constructi~n elsewhere in the tropics. 

Therefore, the Committee· has given particular attention to these two hazards. 

·Malarta _investigations sponsored by the Committee were. focussed on 

field observations at existing .tributary projects. ~ese studies have covered 
. . 

all facets· of malaria propa~ation from entomological aspects to epidemiological 

data collections in order to determine the extent to which the creation of new 

environments might establish favourable habitats for the proliferation of 

disease vectors. Studies conducted at two reservoirs (Nam Pong and.Nam Phrom) 

in Thailand have produced no evidence of increased malaria ha~ard as a result 

of. these projects. Another aspect of malaria investigations of the Committee 

cOmprised formulation of economical, yet effective, control measures for the. 

disease at dam sites during construction-periods. 
/Schis~osomiasis· 
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Schist~Qmiasis st~dies sponsored ·by tb-~ C~tt_ee baY.. reveelf!d ct:Jtat _ '"·?-~ 
1 : : .:.. ' _ • ' • , • 1 _ .._ • " •• • '\ ';!' /~ 

the disease is endemic it\ localizec:J -areas- of the· bpin~·' parti~ula:dy in. · ':. · · :. :: 
" : •, ~I, • • ,r-, v ' I • ' ' ' ; • ' ' ·~ '' ' ' ,: '' ._.. .i '' ': ~- • ' '~ 

the region near the border of the~Lao Peopl,e 1 8 ,Democratic ll~publiciS!ld --~'C'ati4'.,. 

idnnpuchea • An -i~tetestin~. fitlding of in.t,nsive research ift this. field 'is. -~hat •• .. 

the .int~rmediate:·pbs't o.f· the .bl~od fluke -(apparently, a new st~a~n~of·&Sf1U!toeeii 
J ' l • 

1aponieum) which cau·ses .. bUharz:L'~sis is the tiny snail; LttboaiiR!oe!ia> .... r"t.t•;~. 
· which is essentially a rapid-flawing water species. Therefore, ·it :li<Nld "a~pe•r . · 

. ' 

possible that water resource development i~ this region. may not' encduragethe·-, - ' . -

spread .of the disease,. unless the snail could adapt ~o- the. lacustrine,e.-vis-~t•-
1 • ~ • ' I ' ' • 

of ·man-made lakes, or to the slow·flowi~ water environment of .i.t:rigat~OJl< _ 

systems. In the meantime, a project to control the d-isease and the ·ver;-tor·-'-~er.e ;· 
- ' . "• 'I' " 

it-naturally o!,:curs has been prepared and_is awaiting itlll'le~Jitation. · 
~ ' ' ' ' 

Other dise,se~ that might proliferate as a result of wat~r res9Ur~e. 

develoPment are, for -instance, liver flukes and l~rig flukes' in the vicinity 

of reservoirs, and dengue fever due to incteased n•vigation and resuitant -

increase in breeding place~ ·for the ~ectors in·water storage containera-~· 
... -.,-

:: \ .. 

·" 
boats.· Ho-Wever, sucl~ poss-ibilities appear minor when assessed in teJ:mS of · ._,_ -" 

- ' ' - • ' \ • ' ·'~ I' • 

the present general lack of adequate public health faciliti-es and -servi~&,-~ 

-in the 'Mekong basin. Nevertheless studies .on these and other dis·eases -~al;'e · 

in progress in the Nam Pong region of the basin. 

2. Water resources ... 
Ground water. Ground water is very important in the lower MeJ'ciDs bas'~ · 

as it provides· an 1mportant1 seut:ce of dome'sti'c and cODIIIUUity' water.·eu~1Jf, .· 
and because discharge from ground.wat~.r-aquifers _e~rises· most of_. the drY, 

season base flow of streams. With the construction of Pa M~ t~e d~tre~ 

' ) .· .' 

pattern of ground-water 'flows could change ~ith ·beneficial conseqUences_ by 
augmenting the total dry season flows. . I-t is esti11)8ted. that charging. of ~rCJUll4~/; 

../ '. </ 

Water in irrigation service areas due to Seepa_ge from canals, rWill _resplt in ·. 
, I 

lifting ground-water hvels by 1 to 2 m in low lying areas and 'by as_ m®h as' 3 . ''' 

to 5 m in uplands. In some areas· this level increase might ·af.fee-t hydrau.lic 

and s~lt_ balance necessitating provision of adequate drainage facili1:'ies_ for 
t: 

.. ' \ ', .. 
successful cropping. ·Increased ch~rging o;f grourld wat-er in 'the vici~tty,--~f tne -. -' . . ' 

reservoir should generally imprOve the _availability 'pf water frocn--l~al walt...- ·. ::; 

)· 
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!ati£ SY§Uty. -'l'be·~~neral q~lity .of Mekong .r.l:v~~· ~ater is excellent 
with. respect both to. total e~lt$ and individual constitu~r •. tl~ it is we.U· suited 

' ., ' ' . ~ ' ' 

~o- all ·inte~ ·uses • S<>nie temporarr changes in waj'er quaiit(y will take place 
• • • • - J ' '. • 

tu the reserv0!r but .the 1 quality of 'Water withdrawn. for down$tream i-rrigation 
' ' . 

Ht. not expe<:(ted to· be changed app-reciably. .Irrigation return flows howe1'er> 

•.·.~ , · at'e_ expected to affeet river wa:ter quality during the d-ry se·•aon. To ocerbin · 

·,~: :. , ~.· ... .: . . ~J:a,e.;;1'ature. and ma~itud~- of sut;h effects a basin~·Ti~e wate]\ q~aU.ty a_~udy. ~f.u 
:,.,J ' ' -' ' • 

).'• ;' 
··.be conducted irf the nenr future. 
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... · · The possible pick•up of salt .from year,;.-round i-rrigat'im:J of the soils 

of. the. ·ttot"&·t plateau in Thailand, which overlies extensive salt formations, 
. ' ' 

·i~ .. alS.O studied. No problem is anticipated as th~ salt strata generaily lie 

'~~ath. the zone of ground, water affected by irrigation. 

. The accelerated urban, industrial and agricultural dewlop~nt e~ected. . . ' . 
~ te~lt from the Pa MOng development will contribUte to·inereased.water 

pOllution i~ Pt'Oper controls are not exercised. Anticipated, population growth 
' . . ., ' 

will require urban and industrial intensification, with or without Pa Mong, 

Jtence the answer. will be in e.atablishing a reliable system' whU::h puts into 

·. ~ef~ctive use the technology by which wate+ pollution can be feasibly controlled. 
1 • 

, ·..,ertene~ elsewhere has shown .th:at such controls nust be implemented. as· pax-t 

1r_ '· ~f t._ growthprocess. The i~kong Committe~" should be in' a good posit·ioti: to· 

' ' ' ·,. \ 

\ . 

I 

-, 

~~· ' . 
,!r(.''·, 

. ass:ist t •. 'riparian countries to establish the nec~ssary programme. of pollution 
I • 

·ecm,a:ol in due time. 

The mOSt important effect of Pa Mong on water quality relates ~o 

•etuarine areas in the delta·. The present pattern of ~alinity distribution 

will ~ · cbanged by increased f-resh-water flows in the dry season which will 

t.lp: .tn repelling ~salt-water intrusion. In terms of deita agriculture, the 

,effect of ·this is favourable;.· in terms of fisheries the effect is likely to, be 

unfavourable to some salt water species. 

Aa91tiC biolo8v. Downstream of Pa.MOng, deterioration in aquatic 

biological resources is expected to be restricted only to the residual river 

iuaeclia.tely d~stream of the dam. There is some concern that increased dry 

.JeaJon flows of fresh water ·in the delta ttay affect·the extensive mangrove · 

~· along the coastal area. As much of this extra flow will be extracted 

for irrigation, it is unlikely that Pa Mong itself wilL significantly affect 

.the c_Oa.stline ·ecology. However, the construction of salinitY 'intrusion barriers, 

'upected .to be used ~s p$rt of the .even~al improv~d agricultural development 
' , / 'J • ' ' 

it\ the delta,--,crold affect aqqatic biological v~lues in the area. considerably. 

Such effects. wi,ll need to be evaluated and 

~~~l•ms · d~l ta iq,roveJ18nt. plan. 
' ·/' .·~, ' ' ,' '). ~·' - I 

r ' ~ ~ '\ ' ' ~ ' 

~ I, ' 

taken into·account as part of the 
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There could be e)fplosive growths of aquatic. weeds-_ in the project 

irrigation systems. While, experience in existing t1='ibutory pE.oj ects has 

not. yet ahbwn any s~rio~s problem th'e ''Mekong Committ~e 's I. research prosr~ninee.· .. 

incl1,1de studies to try to_de'{elop practical- and economical control measures 

suited to southeast Asian conditions. 

Fish reproduction. Because of the economic and cultural significance. 

of fisheries_to the people of the basin, the Mekong secretariat has undertaken· 

extensive fstudies to a-nticipate the impacts of mainstream regulation. Pa Mong 
\ 

will 'change present patterns of fish reproduction dramatically, both u~tream_ 

and downstream~ Negative effects would_ include groers imJ>airment of the 'existing 

riverine ~ishery downstream of Pa Mong for an estimated 20 km because of tevere 
river stage fluctuations which ~ill·occur in thU reach of the river. Reduc~d-­

flood flows w{U reduce the annual harvest of inundation fisheries.,. particularlx 
' 

in Democratic KBmpuc~ea, and impair the breeding of some species. Losses will 

aiso occur where existing aquaculture areas,: primarily in Thailand and the Lao 

People's Democratic Republic, will be converted to cropping. Annual f~sh~ry -
"' . - -

losses would total about 15,000 tons with Pa Mong 230 and up to.20,000 t6ns 

with Pa Mong 260. 

• Losses from changed aquaculture production in Thailand and the Lao _, 
~ 

Peopie's.Democratic RePublic will be insignificant <::ompared to the gains fr~ 
increased reservoir fisheries, increased food production from land's recl~imed 

as a result of flood control, and increased,aquaculture opportunities accompany.• . . ' 

ing irrigation development. It is estimated that in addition to the 820,000 ha 

of irr.igation from the Pa Mong reservoir, more than 100,000 ha could·be availabl& 
. -

for fish farms. To ~t-ilize this opportunity for "irrigated aquaculture .. the 
' . . 

Committee has initiated a programme of·establis'tlment of pilot fi~h farms which 

will form the nucleii from which.development of aquaculture in irrigation 
1 

service· areas will radiate-. 

In Democratic Kampuchea the losses from the estimated 10 per cent 

reduction of inundation fisheries ~ill be largely offset by increased food · 

production from larger cropping areas, and by systemati-c aquaculture· prog;r:aumes . 
' ' 

to improve'variet~es and yields of fish through ~ish farming and cultiv~tion · 
' -, 

\of-fish in f.l~at~n$ c;ages •. 
'-

Some migratory fish species may be endangered by the effects of_ 
'\ ,. ' ' ". 

Pa Mong dam. on their vital behavioural patterns. The Meko~g C~ttee.'.ar ', 

programne will include research and development of facilit.ies for· evol17in8 1 . . - ' . ~ ' 

practicable systems for artificial propogation of all migratory sp~cies 
f 
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Other possible impairments fo fisheries which were· c_onsidered -includec:f • 
' . ~ " . . ~ 

P"Ossible reductions .in marine f:l.she:ries· dependent· on nut:~ients discharged 
' - . \ 

by·, the "Mekong system into _the South China Bea. · Gtudies· _on this aspect 
: o ) I I ' o 

have· indicated that t~ere ~will be no Significant change in the nutrient 
I • ,· , , 

discharge. The possible impairment of the very valuable estuarine fisheries; 
' . ' ' 

. includ:l.ng shellfish 4~ well- as f~nfish, due ·'to changes in. sa~inity patterns 

(or ·.in patterns · o~ hy~rology) -!'~s· also exruni~ed. It was conclud:ed that 

detrimental effects from inereased toxic ~ffects of agricultural cbemi~Et'l 
r~~idue~ and polluti~n frqm community_wastes discharg~s, would be greater 

to. tlfe fisheries than the effects /of hydJ"ol9gical changes. Therefore water 

t' 

~. J' • ' ' ' • ' ' • - ' t 

quality 'monitoring and effective water. _pollu_tion control programmes together 

' 1with large-scale aquaculture development to offset losses to natural fisheries 
' j ' , I . , , , , , ' ' 

~ould be nec:;essary_ to protect and enhance the environmental and_-~iological 

'valuea of the river"... Such progr~~ are .already afoot •. 
~ ' ' I 

Reservoir fisheries. The Pa Hong project will' convert a large stretch 

of the ,Mekong frODl .a flawing river ecosystem t<;> a lacustri-ne o~e. Pa Mong 

250 will elimi~te. · qr reduce currents as_ ~ar as _344 k6 upstr8;ant from the 

damsite. Many o~ .th~ existing riverine species will disappear from tbe area . ' ' . 

to bi ~eplaced by species that thrive in .standing water systems. After a 

_:brief depression in fish productivity, stocks will ra?idly {!.}crease because· 

of prolife'ration 'of plankton that usu&lly follows initie.l inundation.. The . ' . 
Peak production level.s might slowly decline between six. or ten years after 

·filii~ of' the- reservoir_. Afterwards prodU;ction is expected to stabilize. , 
' ~· . 

The "bloom" in fish production around the second and third .years· wi~l encourage 
' ' j ' 

rapid settlement at the ~servoir by human fishing communities. Carefu~ 
I 

reservoir man~ge~ent and improvements in fis~ng technol~gy will sustain high 

yields and improve catch efficiency •. At present levels of efficiency the 

reservoir' catch fran Pa Mon~ 250 would be about 25,000 tons per year. -With 

tmproved efficiency this should .increase to 55, 000 tons per year, or more. 
I ' ' ' 

The tommit~ee is now imPlementing pilot projects in reservoir management 

and develo~nt in 6rder to evolve effective measures appropriate for present 

aJ!d futdre basin res.ervoirs. It may be ·noted here that the v~lue of fish 

.aaw being produced in Mekong tributary reservoirs iuch as the Nam \ Po~g _in 

,'nlailand and Nam Ngum in the Lao Peop·t~•s 'Democratic Republic equals or eXceeds 

; the v.a lu-e ·of p6wer genera ted bjr those dams. 

/Reservoir 

'I •- j 
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-~ · Reservoir· ecology. I_n additioJ;t to the . .effects already.',noted, impoU* · ·<" :;~ 

.lll8nt will result in the following e'cologicai. chang-es in the i~e itsel~: ':;~ 

'. (a) 
"' ) \ . ' - . 

Some changes· will occur ill ~ater quality, especially in the· deeper 

· areai of the reservoir which will becu:.lC .:mood(,:~ These cbadgea 

·arc not expected to influence agricultural use of the water .tb9Ug~· . ' ' 

there will -be adverse effec~s on the immediate downstream,fis .. :cy 
' '- J. ,·<· 1 

(b) Growth of water weeds especially water hyacinth will talce place 
~ - ' . 

due to nutrientr ac.;_umulation 1in t~ reservoir •. ·It· is reco&J1;1~ -·,. "" ·;.... - _{' 
' - .,.,__. t • .. : 

that this .could become a serious factor in ,Project -operations•· .. l_ .. ·_ ::,; 

There·fore, a programme of research to develop practical aDd eQOi\o• ' . 

Jllic control meapure~ suited to. conditions· in the basin' is pla~d , . 

(c) Potential disease vector habitats will be created in the lake. -

Detailed studies thus far on this aspect do not i~icate that 1 

Pa MOng will produce serious· effects in this regard; ~ver, 

continued monitor:ing of the vector species involved 'and ~~~k~ ·. · 

of epid •miological da'ta· in reservoirs al;.ady constructed in '>the ·: · · •. 
" ' ~-r.~ 

basin is continuing whi.ch is expe~ted to throw more light on -,. 
this subject. -

3. Land reaources 

Geology and aeismology~ Numerous investigations relating to these -·~ ~ .. 

aspects have been conducted., These studies indicate. that geological formati~ns :·· 

are suited tO the pr~posed dam and powerhouse, and that the proposed area _is . 

relatively free of earthquake hazards.' However there will-be significant land-, 

: 

· slide hazards along the eastern and southern rims of the Pa ~ong_ reserVoir· · 

and corrective control, meas~res will have to be taken to reduce these hazards. 
'' 

Mineral develoent. An integral part of the ·Mekong COIIIDittee' s ·' 

programme .for'industrial. development ~n the riparian countries has been ~~tori~ 0 ' 

and evaluating the exte,nt of mine~al resources. The p~ogramme has ~en built .. --,. ,, ' 
• ' - - ' • < ' • ' '- ' • ' •I~ 

wide but gives primary attention to the areas of,northeast Thailand and no~·m· ,:, ·.· 

LaQ Pe~Jple '1 'DeiDocr~tic Rep~blic• .which could be readily 'fu~tsbed wlt~ ~~r -~.\ 
fr~ Pa Mong and the existipg tributa~ projects. 

,• I 
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Very rich deposits of. potaS.b have be.en locateq ~n this area. -- Explofta• ~ · 
1 

.· . . ~ 

:.:!-' .:. 
I : 

~I 

tion ·of this· resource could capture- 1 ;~ sqbstant:i,al share· -:>f the market for potash 

thr~ughout southeast Asia •. Prel~~~ i~dicat:i,ons are tha~·Democrat~c ~uche~ 
1 

.• 1;8~- southern .Viet Nam possess Qay.x~te, though probably not in exportable quanti-

ti~s. Small st~el roliing mills co~ld be establ~shed in the. riparian countries.· 
',_,, ' I I • •' ' • ' ' ' 

.i·· • ;' '~.lib their naeds being met from loc.al iron .ore depos:f.ts such as those found in 

~'./; ' ·tf\e Lo~ }),rovince in. ThailanQ an~ Xien.g Khouang in the Lao People'.s DemocriJ,tic 
'~'r. , , ~ , , 

Bepu_blic • . :_:· ), 
A ferro•alloy industry may be feasible in the basin using local 

/ 

. '. . ,UQ.ganese and.>quartzite ores • 
'•· . _. 

Another potential is t~ use of rock salt mined 

.. .from ·northeast Thailand for the ma~ufacture of caustic soda and chlorine. In 

~~acldi.tion t9 potash, the rock 1 salts contain larg~ reserves of gypsum and possibly 

ma~sia. · Creation of the huge new reservoir and resultant availapility of 

plentiful power and enhanced transportation facilities, should g~ve great impetus 

:to. development of the mineral resources of· the region, which, without the project, 1 

' 

' •r, , 

'~; : •• ' .l 

.. ~f.ib,t· ~~11 remain, undeveloped. Hining· and ore processing operations will have ·, 

their characteristic adverse impacts on the eQvironment and tperefore proper 

c-Onlrols will have·to be exerc.ised for preservation of the landscape and 

~re~ention of pollution of ground and surface waters. 

Sedimentation~ With the construction of the Pa Mong dam sediment will 

be deposited at the head of each valley entering the re'Servoir. 'Tne total 
. ' annual ~aiment inflow and depositior in the Mekong arm of the reservoir is 

;."i,:'t 

" . ·• / 
··.-. .. ' 

estia\4ted at 16Q million tons~ Over a period of 100 years an estimated 13,'300 

. ' .. million m3 of sed~nt will be accumu~ated in the. reservoir and the bed lev.el . 

. at th~, dam site will be raiseJ from 165 .. 4 m MSL to 185..-7 m MSL. This ac:cumula­

-~ion i.s rea(i,ily absorbed within the inactive storage volume of the Mekong arm 
3 ' ' 

( 1'7, 776 _milU.on m ) a®· will not a.ffect the minimum pool level of the active 

storage {216 m MSL) • 

• I . Soils. The soil resources and soil fertility in the lower }re~ong ba~in 

·. ~Ould ~ expected to be ~ignificantly. affected _QY reduced. flooding, increased · 
'; I, 

:::·· ,.... . ... i,rrigation, increased water tables, salinity changes·, and ~w agricultural 
;\" I ,, ' 

(·f .·: : .·. ~ ... methods engendered by Pa Mong~ Studies by the Mekong secretariat .have shown 

.: ·- · · that w~th fore~ight,' .. and reasonable management,. it will.b~ possible to prote~t 
. ~he soils aad enhance· their productivity. In the irr~gatiQn. service areas 

' . ~.. . 
··' .most of the soils are arable, and the non-arab~e soils including saline soils, 

··have been excluded from the planne.d development. N'ith proper use of agricultural 

'.' 
J:·:~ ( ~ .. · /ch~!cals. 
~. '; •J, -

' : 
' ., ' ' ~ 

j'\J,, ;,-, 
. ,-

' 

I • 

~\~ 
'', 

I , 
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chemic~ls and' -water contrdl, including drainage, there aho~ld _be nor deteriora-.. : · .' ~ 

don of soil structure and adverse' 'salt balances in the root zones.\ ''rbe. ';-.': \_::; 
I I • '< • ' ' -

principal _soils problem will be attftin:lng and maint~ining ·soil ~erti~itf. ·. 

Relatively high fertilizer inputs will be required .for most of' the proJect· 

lands to attain the desired high yi~lds. 
-

Silt deposition. The trapping of silt in the Pa Hong reservoi~, and 
the reduction in flooding will reduce-the regular-deposition of sediments 

on agricultufal land downstream of Pa Hong. This bas led to ftpprehensions 
I , . 

' t : ' • 

that soil fertility ~ay be impaired in the delta soils ~n south~~ Vie~-N~, 

' '\ ~' .:·, 

'',·" 

- .. i' ' 

and in · the back slopes of river levees, the chamkars , in Democratic ~ehEia.. "· : ,_' 
Studies were ·undertaken to examine the mineralogical, chemical and physical . 

analyses of sediments and soils in th~ Vietnamese delta. It was .co~cl~dc!ci that 

'; 

' ' 

' ~. 

' 

the ~annual deposition of sedinient does not measurably increase tbe fe1:dlity ,. 
1;1' ... •· 

of the delta soils' and that water control will be the dominant fa~tor bY wht-c.b. ... _; 

large increases in delta agricultural p;oductivity can b~ realized. In :Demi>crati~ .· 

Kampuchea, sttudie~ have determined that areas with an.effici~n~ colmataae~syateQl 
,, . 

receive 20:..25 mm per annum of sediment more or less constantly in the pres$lt ,;' 

condition. With Pa Mong th~re will be some reduction in the normal p~t~ern .of 

this silt deposition, b_ut this can be largely overcane by the use of engine~red-' 

colmatage systems designed· to deposit silt at desired. places, rather ~han depen­

di~g on natural creeks which are only partially e~f~cti~e. Also, with Pa HOng~ 

the effect of the small reduction in silt deposition in the presen·t chamkar­

areas will be more than offset by the considerable enlargement of the total ... 
usable chamkar area. ' I 

·Channel degradation. Completion and operation of Pa &ng will 're~ult _' . ~ 

in considerable degrada~ion of the stream and banks downstream from the _aams.i~. r 

Clear water released from Pa Mong will have the tendency and pote~ti~l to 
. ~ . 

pick up its former load of sediment by removing material from the bed and 

banks of the downstream channel. There has been considerable concertt about ' · 

this degradation, especially in the vicinity of Vientiane and Nong Kbai. ·A 
\ 

.number of studies have been undertaken to antieipate-the rate and extent of> 

cba~nel degradation. Further studies a~e necessary to' enable suitable protec-. 

tive measures to be devised to suit specific needs. 
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, . , It is expec~d· that channel, degradation will ·occur over. a long period .. 
1 

and will·~teDd ~ ~onside~able distance downstre~ Scouring of the channel 

ne_ai the dam Will commence immediately the dam is COii!lpleted, and -Will OCCUr 

much·more.raP.tdl~ than in areas furtber downstream. It is expected that 

many· decades will elapse befo~e the degr,dation e~fect reaches its li~t, 

·-or -st;able coridition is attained. It is estimated that at the stable cOndi­

tion, c~nel degradation will average about 3 m of ~d scouring and 100 ~ 
- '' ~ ,I - t I ~ '. 

-of widening, The most recent studies indicate that 67'per cen~ of_ the total 

volume of degradation will take place in the 200 km downstream stretch i~­
.di~tely belOW' the dam within. 133 years. 

4. Forests and wildlife· 

There has been considerable apprehension that the advent of Pa Mong 

wi~l speed. up deterioration. of forests and wildlif~. On reflection, however, 
' I 

it may be realized that the threat to these ecological values is not ~rom 
' ' 

. water resoul;'ce control projects like Pa Mong, but from the unrelenting expan- ·· 

•ion of population and technology. Together these trends app6ar to present 
\ I 

a ~im outlook ·for the future of the basin unless a positive programme for 

;' ~-· salvaging the· ecological values is instituted. It is be-lieved that the 

advent of Pa Mong·could well contribute to speeding up' the needed corrective 

· . •a~ures g:iven incorporation of, watershed· and wildlife :>rotection policies 

in--the-.i:nanagement of this project. 
',; ' ~ ' . With regard to post-impoundment effects of the Pa Mong reservoir on •I 

1 . 
:· 

~I ',t. 

,. 
't- ~ _.. 

~,1 • ' 

'- ::, ', 

'.,' 

\ .-
: .i·' .. ·' ' .. 

· wildlife, studies have indicated that the greatest risk would be from increased 

hunting made possible by itnproved access. Rational management of the watershed. 

w~ld enable conservation of the wildlife r,esources. Watersheds of dams are 

seen as exae~~ent loc~tions for encouraging rati~nal land use, since· in these 

areas potential control and outside inputs are maximal. A eenefic:Lal effect 
I_ , • 

of the projec~ will be that the reservoir may become an important place for 

sojourn of migrating birds; and a natural wat~rfowl refuge, supporting as 

many as_SOO game birds per km2• Here again, effective controls must be 

exe~cised. to prevent over exploitation of the game birds. The drawdown zone 

may als~ provide a habitat for wild pig, deer and el~phants, while many 

. species of. latige game may come to rely on the reservoir for their dry season . 
water supply. Pa Mong 250 reservoi~ would create mor~ than 1,000 islands, 
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34 of which (totalling· 16_, 600 ha) l-10uld be suitabl.e fpr development of . 

wildlife. If forest ~jler. is maintained_ o~ these. "i.sl~nds they .will pr~:tcf~-
a natural habitat for l!ldlife. · - - . , 

While Pa Mong would c~~tainly inundate a· sizable area of fore,st it 

would also pro\ftde alternative lanq us·e and econOm.ic opportunities, incentives. .... , 

for watershed- management control, and establishment of ~t:Lonal ,parks ~nd 

reserves, thus affording opportunities for protecting and enhancing both 

fore~t and wildlife .conservation. 

Flood control. An extensive programme of seasonal reservoir regulatio~ 

-s~~dies was conducted, together with those fcrr power· regulation, to evaluat;e ,.,_ 

flood control potentials of the P~ Mong project alternatives. This was 

followed by a comprehensive study of flood control_ benefits ·includin~ benefits 

attri~tab~e to enhanced utilization of property. Possible po.tential dis• ; · 
- ' ' 

• J •• 

benefits of reduced silt deposition anc;! reduced fishery, potentials were also 
. -· . 

considered. On the basis of these studies it was concludec tnat 9enefits 

from flood control a outweigh the expected losses. 
\ 
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tV. CONCLUSION 

The foregoing account is intended to give some idea of the depth 
' . . ' \ 

Qf enyironmental concern of the Mekong Committe·e. ·Many environinental 

. stud~es have bee.n. completed, ~thers .are ·in p~ogres~ a.r yet'. others are 

_planned. Our aLm is to asce~in as fully as possible, within the limits 

of available technology. ·what t·he envir~nmental. c_onsequences of the Pa Mo.ng 

would. be and to e:volve and appl.y measures to enhance the benefits and 

ameliorate the adverse effects. This effor~ of the Committee may not result 

in completely elimtnating environmental hazards, but will certainly, reduce 

ecological costs. It is fortunate that there is still a cqpsiderable margin 

of time left for environmental research be·for~ major physical structures are 

. to be built on the mainstream Mekong. That time is be~ng used fully.. In 

the words of Mr. van der Oord, the Executive Agent of the Mekong Committee. 
, " I 

"Tile Mekong Project, which was conceived· in the 1950s and which yill surely 

~ontinue into the next· ce~tury, is in fact an environmental improvement and 

dev~iopment programme, one of the largest undertaken in Asia, and perhaps 

in-the world. Everything that the Mekong Project touches has its.environ-

. mental implications an4 it is therefore worth rec~lling, at this time .when 

·the international· medi:a seem to render such activities deeply suspect, that: 
. \ ' ' 

/the purp~s~ of the Mekong Project is to harness the g~eat natural resource of 

the waters of. the Basin for the benefit of its peoples. Th:J.s will yield 

benefits not only in terms of electr~c .power; irrigation, and navigation 

which can be made to serve directly the economic·well be~ng of the population, 

but also' in terms of flood protection and control, water s~pply for all 

.~urposes, agri~ultural diversification ~nd other benefits which will make 

lif~ safer, healthier,, and environmentally richer. I-n this reg~rd it has· , 

been the concern of the Mekong Committee as well as my personal concera that 
~ . 

development goals for the Mekong Project should be ~xpressed in terms of . 

h~n-well being, and not si~ply in putputs of power and irrigation water 
1/ 

or even .P.!! capita income. n-

/Annex 

11 Extract fr~ the speech delivered on 18 August l97lat an ESCAP seninar 
on environment and de~elopment. 

I , 

,., 

'. . ,, 
•• P. • • ,,·'· ' 

.•,'•, 1 •• 1 ... " 1' ) ... :: 



•, ; : -~~~ ~rr-:~ I 0 ~ 
. ,, 

.. 19 ... 

Annex 

cin:Cta.IST OF IMPActs!/ ' 
I 

Impacts in the .area .of ji.!foundment . 

1. Submersion of land areas 

Mineral deposits; 
Timber and other valuable plants; 
!U~derness areas and wildlife hab:i,tats; 
Cultivated lands, grazing lands artd potential 
Human settlements; / . 
Public buildings and installations; • 
Roads, railroads and ~ommunication lines; 
Sites of historic, archeological or cultural 
Sites of recreational interest. 

agricultural land; 

. / 

significance; 

2. Submersion of river stretches and associated flood channels 

Fish spawning and breeding habitats; 

1"':-_~t' 

Breeding and living habitats for disease vectors which require running 
water, e.g. 

Simulium damnosum, vector of Onchocerca spp. 
Anopheles maculatus maculatus ) . 
Anopheles minimus minimus ) vectors of 
Anopheles fluviatilis )'Plasmodium spp.; 

.. 
·River bank and running water habitat for wildlife• including waterfowl, 

fish-eating mammals and their predators; 
Scenic stretches of river with present or potential value for 

recreation. 

3. Formation of a large mass of water 

Adds weight locally to the earth's crust with possible:tectonic 
consequences; 

Po·s·sible modification of local weather (moderation of temperature 
extremes, increase in humidity locally); 

Habitat for waterfowl is created; 
Opportunity for water transport to remote areas. 

'•· Alteration and disturbance of. landscape at construction site · .. 

Erosion, siltation; 
Natural plsnt and animal communities are.altered or destroyed. ' 

5. Ct:eation of a lake ecosystem, hydrobiological events 
I 

A. Period of floodin& after closure of dam: 

River channel and nearby floodplains are'submerged • 
.. Large c:(uantities of nutrients are released into the water ~rom soil· 

. and vegetation. 
·/Nutrient- · 

!!1 Peter H. Freeman, Large Dams and the Envit:onment, (International 
Institute for Environment_and Development, March 1977). 
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Nutrient-rich water stimul~tes growth of algae and macrophytes, 
su~b as water weeds. 

Large quantities. of decaying plant ma~erial deplete the dis-solved 
oxygen. 

Fish-requiring higher levels of dissolved osygen die, especially 
· species found in fast running water. 

Algae blOoms continue to occur in cycles to cause successive and. 
~emporary eutrophication events. Some algae ~ay be toxic (i.e • 
Microcystis sp). Free-floating water weeds, if present, begin to 
-irow and spread. · · 

Rate of flooding slows as lake spreads: 

'' I -1. 

Nutrients continue to enter and enrich the water as additional land 
is flooded, but at a slowed rate. 

Oxygen contribution from tributaries decreases as a function of the 
increaeing volume of water. 

Fluctuations between oxygen levels and biological oxygen demand may 
decrease, as ~rimary productivity declines from initial high level. 

I , ' 

Stratefication of water temperature and chemistry begins as water 
deepens. 

Anoxic condition& in deeper water may lead to· anaerobic decomposition 
· and ·generation of hydrogen su~fide. 

Fre,e-floating water weeds, such as Salvinia, Pistia stratiotes (water; 
lettuce) and Eichornia spp. (water hyacinth) may spread rapidly. 

Adaptable fish, especially planktivorous or facultative feeders may, 
if present, thrive. 

Near or shortly after attainment of projected water level and prior 
to the establishment of a carnivorous fish population, there may 

1?.~ !1 

occur a peak in fi.sh production. ,_ 

c. Projected capacity attaiqed·as lake matures: 

Dr&Wdawn zone ~comes defined and is colonized by rooted emergent 
plants (sedges, grasses, herbs). May become an important habitat 
for fish spawning 4nd breeding as well as for vectors of diseases, 

. such as mosquitos and snails • 

... Lacustrine ecology evolves in deeper water of the lake, with well 
defined stratification of chemicals and nutrients. 
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In deepeT water, iron and manganese may be· .tzrapped~ and ·decompositi~n _ 
Qf submerged· trees and other v:egetatio~ will .. slow down in the abse~e 
of oxygen., 

Lake cycles begin to show seasonal influences of flooding, te.mperature 
changes, and winds. 

Food webs and trophic chains become defined, and the establis~nt 
of a carnivore population and human fishing may lower fish· b~omass. 

The nutrient status of the lake stabilizes as contributions frOm 
submerged land and vegetat~on diminish, and becomes determined by the 
nutrient content of rain and inflowi~g water. 

• 

·~ ' ; ' 

-'I . 

· Sedimentation. begins to form deltas at the mouths, of t~ibutary streams •. · 

6. New lake ecosystem, huma~ health events 

Increased exposure among lakeside dwellers to endemic diseases trans-·.' 
· mitted by ·water; water contaminated by human faeces and urine in 
immedia~e vicinity of villages. 

amoebiasis 
bacillary dysentery 
cholera 
infectious he~atitis 

Increased exposure ·to diseases through vectors whose habitat may be 
increased in the lake ecosystem, especially the various snail vectors 
of schistosomiasis. 

{ I 

People attracted f~om other regions by dam construction activities 
or fishing opportunities may be victims or carriers of diseases. ,. 

'• 
Ime,acts downstream from the impoundment in river channel and flood plain 

1. Modifies downstream hydrograph .. 

~duces peak flows arid floods resulting in decline of seasonal fish 
spawning and b~~eding in flooded areas and decline in associated wil~ 
life such as ~ater birds and fish-eating mammals. 

Reduces peak flow. channel scouring. 

Groundwater recharge from flood waters ceases• 

Flushing of debris arid we~ from.ri~er 'channels, ox~ows and flood 
plains ceases. 

Redu~es capacity for dituting, flusplng and transporttng wastes. 

/IDJ;reases 
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Inereases.and stabtitzes minimum flow with vario~s effects for waste 
dilution, local ground water recharge, navigat~on, and water withdr~•a~s 
for irrigation, homes or ~ndustry• ' · 

.Introduces abnormal and v~riable flows caused by project operation, 
such as creation of flo9d control space, periodic generati~n of peak 
power, or exposure of shoreline to control the propagation of insect 
pests and vectors •. · 

2. Modifies river erosion 

Causes shift from an erosion-deposition cycle ta one ,of continual 
erosion. Obanael scouring and degradation take place immediately ,. 
downstream from the dam. 

Reduction of peak discharges halts periodic transpor~ of large quanti­
ties of sediment. 

Channel'stabilizes and vegetation may become established on banks; 
~hanne 1 may deepen. · 

l~here not held by vegetatioq. or protected, banks fYY stea'dily erode, 

Flood pl•ins no longer receive annual increment of silt. 

· 3.. Alteration of water quality 

Increased saU:nity may result from evaporation in reservoir. 

Temperatures are l~ered during usual low-fl~~ period. 

Outflow may be turbid due to concentration of silt in density curr~nts. 
, 

Water released from deeper portions may be rich in iron and manganese, 
but initially ldW in dissolved oxygen. 1 

Water may initi~lly cont~in ~s. 

Augmented flow during dry period may improve quality by providing. 
more dilution, especially of irrigation return water. 

Rapids may be created which produce breeding enviromnents for Simulium 
~· . damnosum, vector of onchocerciasis or river blindness in places where 

',.- it occurs. 

4. Modification of a~uatic productivity and fisheries: 
, I 

Seaso~l peaks in fish production cease as consequence of cessation of 
, · flooding and ·creation of backswamp fisher~es. 

''. 

I 

Productivity may decline a'S consequence of negative changes in water 
q~lity (turbidity~ salinity, and fewer nutrients). 1 

Stabilized banks and bank vegetation may increase productivity for 
. some species and for wildlife. 

Migrations of some fish are impeded. - /Impa_e.tt:: 
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Impacts in Delta, Bay oroc~an 

1. Reduction of seasonal peak discharge stabiHzes the f;r_esbwater-.saline · :-: :.~ 
water boundary and salinity gradiept with possible detrimental consequ~'Q.Ces · · "'' 
for sheilfish adapted to a changing 'bouildary and for species which ~ave ~ ~· -
evolved to migrate to or. thr~ugh estuaries during peak tun~££. . .... .._ 

2. Reduction of total inflow due to. irrigation or ether consumptive wit~ 
drawals resu~ts in u~stream displafe~nt of ·the fEeshwaterjsalt water 
boundary. 

3. 

4. 

5. 

1. 

2 .. 

3. 

- 4. 

5. 

Reduction or cessation· of the seasonal flush of organic debris; nutrients 
and fresh water to the estuary and offshore areas is likely to cause ' 
decline in aquatic productivity of these areas. 

Cessation of annual sediment depos:j.tioQ. le~ds to wave erosion. of delta. ' 

Increased farming in flood protec~ed areas may result in higher nUtrient 
inflows to estuaries following application and l~aching of chemical 
fertilizers; contamination by pesti~ide~ is also possible. · 

Impacts in Areas of Irrigation ProJ!cts 

Flood control allows development of irrigate~ farming and establisoment 
of new sett.lements. ~vildlife ha'Qitats in reclaimed areas are lost. 

' I 

Application of' irrigation water raises water table, possibly resulting, 
in Wciter logging and salination if d~ainage is not adequate.. . · · 

Agricultural chemicals, molluscicides and -salts in retu~n water are 
_discharged .into the river downstream from project, With· V4riPuS• results-. 

Canals provide stable habitat for weeds and vectors ,of human ~is'ease. ·. 
-. 

Distribution canals and divers1on dams may provide recreatioQal uses, 
and water for domestic corisU1tlpti·on, whether ~ntended or not. 

6. Atmospheric humidity may increase locally. ' 
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