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INTRODUCTION
 

During the summer of 1992, a wetland assessment of*Zones I and 5 ol Systcm B (Davis, 1992) 
recommended that wetlands in Block 503 be protected and enhanced during infrastructure 
development, riparian I'orcsts along the Kuda Oya be restored in Block 502 and protectea and 
enhanced during development of*Block 503, a vrogran be institutcd to monitor water quality in 
drainage water, and consideration be given to rctrofitting developed areas in Zone I and 5 with 
wetlands. During subscquent visits by this consultant a relorcstation project for the Kuda Oya in 
Block 502 was designed and later initiated; a study of 1PM, Pesticide Rcsidues and Water Quality 
was dcsigned and initiatcd with participation by Drs. Ajantha Pcrcra, environmental toxicologist at 
the University of Colonbo, and James Burleigh, MARD plant pathologist; and detailed plans were 
developed for the creation of a new wetland complex on the Menik Ela in Zone 1. Follow-up 
visits were made to Block 503, the Menik Ela and the Kuda Oya Reforestation site to monitor 
project operations and recommend alterations. For details, see Davis (1993, 1994). 

As a result of these activities, four projects are underway to enhance biodiversity and improve 
environmental quality and health in System 13. 

* 	 Wetlands and riparian forest reserves have been included in the design of inrig,tio 
infrastructure in Block 503. 

* 	 A new wctland complzx has been constructed adjacent t, the Menik Ela and 
reforestation of the area isplanned. 

* 	 A iiparian farmer organization is planting and nmintaining native, Dry-Zone trees along 
the Kuda Oya in Block 502 and plans are in place to expand this effort downstream 
along Block 50.3 and to other areas in System B. 

* 	 One Maha season of sampling has been completed on pesticide use and pollution on 
farms adjacent to the Narana Ela wetland in Block 502, and wetland water, soil, and 
tissues samples have been analyzed for pesticide residues. 

This report covers twelvt Jays of in-country consultancy activities for MARD during June of 1994 
including: 

1. 	Participation in MAFDL wtOlkshop on Sustainable Development at Ratnapura including 
presenting of lectures on wetlands and confhict resolution, 3 days. 

2. 	Visit to MARD to assess progress onl above projects and make recommendations, 9 days. 

WETLAND DEVELOPMENT 

Menik Ela Wetland Complex 

Earthworks have been completed on the drain linking the three wetland cells, and control structures 
have been installed on the two wetlands closest to the Menik Ela (see Fig. 2 in Davis, 1994). 
Level determinations showed the third depression to be higher than the bed of the Menik Elaat the 
point of outflow into the wetland complex. This depression collects runoff water which flows 
back toward the cla rather than toward the new drainage ditch. Therelore, the drainage ditch was 
contoured to ground level so that it can receive spillage from the depression during Maha, but no 
control structure was installed. Other ephemeral wet areas south of these three cells will be 



drained. The inliow to the first wetland has been opened and it is lull ti water, but at current riverlevels there is no spillage. A rise in cla levcl 0ra couple ol centinieters will cause spillage with the 
control structure lull open. Inllow channels to the second wetlaoid and the co~nnection ol tie thirddepression to the inflow channel are being cxca atcd as this report is being prepared, and all
c,.jn,::lss.%hould be cleared by 25 June. An iii.;pei.:il will be made on thc 26th. 

For the most part, the banks ol the two acli ve wetland cells arc vertical and approximately 80 cmabove the open spill !cvel. The dcpth oi tht. pools is approximately 70 cn. The second wetland at 
n1c.an Y alilfn \ ill ha% area at its .1Iihe rn end that will range%v C a shallhi\ I nl 0-30 cin in depth,
but smii iaiar :as incell one are limit. These shallow alCas arC cLirreClily under grass cover which 
wIl prit)bay be killed bN standing water and replaced by hydr phytic plants. Similarly, inflow
chailillICI ,indthe d rain will bct i'ii c ini/cd by Ii)dhnl ph) ics (nice ti le) bectmne sa turated. This 
plt ices l natulial e. lOll.atlwill Ltke lt m tri It i IIocycais Cteqlbu ate. 

I am noit icconnending any plantings 0! iwetland )1lants atillis site. The o bjecti ,es of establishing
this wetland complex were to see what could be accomplished with minimal eflort and expense for
construction and minimal maintenance. We %ill allow this %%etlandcomplex to "self design"
through invasion and spread ol wetland plants and animals. Once this occurs, the wetlands willrequire flo maintenance unless inlct channels becomle blocked during /Aaha Iflooding. In the short
terni, however, the Block Manager should inspect the site frequtently to insure that inlet and
dnunage channels have not become blocked by human activities. 

Trees - As noted below and in previous rcports, I recommend that the area southeast of the
MARD Roaid, north and cast of the Mcnik la and st"th ol the Mahaulpota-Mcnik Ela Road andthe dike betweiri sites A and 13be rcfiOrCstcd, e.g. sitcs A and 1)HiiFijutrc I on Davis, 1994. This
shohuld be done with nati ,e Di y Zone species. 

Block 503 Wetland I)e'elopmelt 

Four major wetland sites %%cre identified in Davis (1992) to be retained and enhanced in
nIlrastricILire design iOr BIlock .503. IFurthcr inspectitons tver the past eighteen months have
tic.ealed other options. Thcreforc, six actions are recoimmieridcd: (I) construction of the planned

%%ctlandat thc mouth of the Wall Eta as described below; (2) construction ot a tiered chain of
%ketlandson the Narana Ea where the larger welland ctmplex was identified in my 1992 report -
Central Narana Ela Wetland Complex; (3) abandorment ol any o ert wetland construction at the.,,InalerNarao., H-a site Luthei ;lah; (4) the inctirptralti)i of existing low areas into drainage
clainels %kithn iinimal cxcavat ii. ; (5) estalishmrlent of contiaol struc tures on all natural outflow
channels draining intoi the iKuda Oya to allo , !,r wetnd establishment, and (6) the establishment 
fla %%ctland at the p tnt wlicre the Narana 1l1i empties int tlieKuda Oya. 

I.Wa/i Ela ('on/luence with Kuda Ova: Site visits ii lock 5(03 tver the past year have revealed 
hat the Walt Ela tm,naritow strc'.n withh high banks Ior mist of its length, especially at it

no~rthern end. Construction of shallow areas will le expe Sive and need not be considered. Iicctniniend that the Wall Ela wctland be constructed at the confluence by constructing a 
concrete dike to separate the Wall Elt fr:lui tihe Kuda Oya main channel, diverting the Wali Ela 
mit a itghl-bank side channel of the Kuda Oya %khich is rio%\'dry except d ing Maha Iloods.
A concrete darn with a ,.ontrol struictuic will have itb,- installed where the side channel empties
into the Kuda Oya and bed grading will be nccded iii cmove accumulated sand (Figure I).
Recds should be planted in the wetland bed. S,:ie wcdand development will occur naturally
upstream n the Wali I-a. Ii'ccs along the Wali Ela shtuld be retained and enhanced by
plarni nps. 
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Figure 1. Wali Ela wetland design. 

2. 	 Cc,:ralNart, E, Wetland Compiex: The improved Narana Ela gradient at this point is 'close 
cnouigh t land surface to allow for some creation of shallow areas as mandated in theifL.c 

Cu:ological design criteria in my 1992 report. The drop from this point to the confluence with 
the Kuda Oya is also stcep c"uuh to allow for the installation of a chain of three or four 
wetland cells of proper design. '1his wN, inquire some grading, but this should bekn~c. . The 
wetlands should be considered par! of the ii:,truc,.reand constructed to design criteria in 
Davis, 1992. These cells %% ill have to be planted wih .ppropriate hydrophytic plants. 
Control structures should be designed to insure that retained ,.-atcr Jnes not back up into 
cultivated land. 

3. 	 Small Central Narana Ela Wetland: A visit to the site of this proposed wetland this month 
revealed that the bed of the improved Narana Ela at this point lies at the bottom of a channel 
that is at least two and sometimes three meters deep. The sides of the channel are nearly 
vertical and the water flow is expected to be at least one meter deep even during Yala. There is 
no reasonable opportunity for excavating a shallow wetland at this point. Some wetland plants 
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will occupy the water edges naturally over time, but no effort should be made to create 
functional wetland at this site. 

a 

4. Incorporation of Existing lom,Areas into Drain Design: During three visits to Block 5(3during this visit, Mr. Satgunasingham pointed out several natural low areas that will beincorporated into the drainage scheme and maintained in natural state much as has been done on the Narana Ela wetland in Block 502. As noted in earlier reports, I strongly encourage this
action and hope that it will be carried out with diligence. 

5. MajorNatural Outflow Channels to the Kuda Ova: On an inspection tour of the right bank ofthe Kuda Ova, Mr. Satgunasingliam identified several broad outllow channels empling intothe Kuda Ova and indicated that these could be converted into wetlands by constructing smalldams at their mouths and including control structures. This \\ou!d be an excellent plan. These areas are moderately broad and \ill undoubtedly develop \\'eland characteristics with orwiithout our help. But, wetlands at these sites could be enhanced by minor water control at theoutlet. As Mr. Satgunasingham pointed out, farmers will dam these channels even ifMARD/MEA doesn't, so they can water buffalo and grow fish. Control structures will enable managers to drain the wedland areas periodically. Control structures should be not more that 
one meter high. 

6. Narana Ela-Kuda Ova Confluence: No visit could be made to the confluence of the Narana
Ela. and Kuda Ova, so no recommendation is possible regarding details of wetlanddevelopment at that site. Suffice it to say that this is a critical site, and wetland construction
should occu: if at all possible. 

Why Wetlands? 

Questions are still being raised about why wetlands should be included in development projects inSystem B and elsewhere in Sri Lanka. This question is addressed in earlier reports, especially in
Davis, 1992, but I again note the following points: 

1.There are demonstrated benefits to maintaining landscape ecological integrity in developmentschemes. Natural ecos, stems are extremely complex systems that contribute in important
ways to hIman beings and their social systems. For example: 

" Forests and wet areas have a marked impact on local and regional climates, even affectingprecipitation patterns and amounts. The ameliorating effect of trees and vaterways arevalued by people, especially in areas \heic other human amenities are scarce or too
expensive for the populace. One need only look at areas where humans have had theability to mold their local habitats to their liking to find that they plant trees and capture
\aLter. 

" Wetlands provide areas for bathing, fishing, fish rearing, buffalo and cattle wVatering, andother amenities important to humans, especially human vith marginal economic flexibility. 

" Wetlands have been shown to purify waters passing through them, and preliminary results
indicate that System B wetlands may be doing this too. Pesticides appear to beaccumulating and degrading in the soils and vegetation of wvetlands. More dat are neededto verify this and reveal how other pollutants are being impacted. 
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Wetlands and forests are complex communities of plants and animals. Some of these 
animals are important to adjacent human populations. For instance, there is some evidence 
that insects and arachnids that inhabit natural forests and wetlands may be important 
predators on economically important pests. 

Other benefits of maintaining ecologically diverse landscapes could fill tens of pages of this report; 
whole books have been written on the subject. I will note only tw additional reasons for 
maintaining and installing wetlands and forests in System B and elsewhere. 

" 	 It's Required: Maintaining and enhancing biodiversity is required on all projects 
supported by USAID and this is a growing tendency among donor agencies, especially 
after the Rio Conference. Wetland and forest development and conservation enhance the 
natural biodiversity of Sri Lanka and contribute to long-term ecological stability of the area 
and region. 

* 	 Costs are Marginalat Worst: Maintaining wetlands and building them into project 
infrastructure adds little to the cost of the project if done from the beginning of project 
design. Construction costs are marginally higher at worst and may be lower if natural 
areas are utilized without improvement. Further, costs are greatly reduced if conservation 
and enhancement is done at the time of project development rather than being retrofitted or 
repaired later with all the added costs of recontracting and compensating for environmental 
damage. The potential benefits from conservation and maintaining ecological stability ar. 
vast and the costs are marginal-so why not do it? 

REFORESTATION 

Inspection tours were made of the Kuda Oya Reforestation site in the presence of Mr. Mahinda 
Panapitiya (MARD) and riparian farmer environmental organization president Mr. Bandara and of 
the riparian forest on the right bank of the Kuda Ova in Block 503. 

Kuda Oya Reforestation Project 

Survival and vigor of trees planted at the beginning of Maha is generally good, although not 
consistently so. Farmers who have fenced and watered have good survival. Kumbuk is especially 
impressive, having grown more than a meter. Where farmers have not watered, trees are stunted 
and struggling to survive. Now that the paddy is ready, time may be available for tree watering, 
so those stunted trees may still survive. There is justifiable concern about the danger of fire in the 
planted areas. The dominant plant in these areas is illuk or Imperata Grass which grows very fast 
and is dry a tinder this time of the year. Any spark, from a cigarette, from a burning rice paddy, or 
from threshing areas can set the illuk ablaze. The young trees will not survive such a fire until they 
are four of five years old. Steps should be taken to guard against fire starting and spreading. It is 
doubtful that controlled burns would work in this situation. The trees are too vulnerable and the 
ground fire would be hard to control without water sprayers. Fire breaks should be constructed 
across the dikes to stop the spread of grass fires. Fire breaks should also be constructed at the foot 
of the dikes adjacent to field that are to be burned. MEA will have to be prepared to replant burned 
areas dunng these initial years of establishment. 
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56 
Total number or planting plots, e.g. riparian farmers partiCipating in the project 

Plots damaged by fire to date in which 5(1.- of trees were (lestrosed i0 

In these plots., Kunhtk am(l jnho were not dainaged. hecatse
 
fires originated on the padd. side of the dikes
 

Casualty Rates 20% death of trcc seedlings per plot I 6 
30 % death of tree seedlings per plot 30 

Plots fenced by farmers Is 

Total survival tof 20,(X)(I seedlitgs phuuted) 15.000 

Almost Al Kutbuk and hajlhoo have sturvved 

Six farters from the Kuda Oya Riparan lrtvironnental CJrg;nization have
 
been trained in nursery production tecliques for hNthoo.
 

Table 1. Status of Kuda Ova Rcorcstation Prolect plantings as ol 14 June 1994. (Source,
MARD rcport, 14 Junc 1994 

Kuda Oya, Block 503 Reforestation 

Improvement of the Kuda Ova channel adjacent to Block 503 has disrupted extensive stretches oftte riparian forest, but has Ilt other stretches largely untouched. Reforestation and forestcnhanccmcnt should procced tmmcdiately according to rccommendations in previous reports(Davis. 1992, 1993. 11)94). Similarl\, rcforestatton should proceed rapidly on the banks of theNarana Ela and on Iorcst rescrvc arcas above command. It is esscnttal that natural forest widthspccificattons set forth in Davis, 1992 be observed and that these areas be planted to nati'e Dr\ -Zone species onl\. 

Alter an assessment visit to the right bank of the Kuda Ova, Itwas determined that much of thatbank is high above !he Kuda Oxa and should be suttable for homestead development. MEA andMARD should carr\ out an assessment of this area to determine if it issuitable for settlement. If itis, consideration should be given to establishing an access road along the right bank outside thercserve area and assigning homesteads along the river-side of this road to farmers who agree toguard and maintain the forest preserve area adjacent to their homesteads. Compensation for thiswould be that fruit and medicinal trees may be planted on the outer edge of the reserve area as isbeing done upstream in Block 502. Farmers would construct their houses and other homesteadlacilities outside the reserve area, and the road would separate these homes from the adjacentirrigated fields. Farmers who are not interested in protecting the reserve forest should not beassigned homestcads in this area, and those who fail to protect the forest area under their chargeshould be re.cated to an ecologically less sensitive homestead area. There will bc trade ofIsresu!ting from this scheme. Homesteads would reducc the width of the reserve zone in places.But, if a minimum of twentv meters of native forest is maintained and this is augmented byplantings of fruit and medicinal trees on the homestead edge of the reserve area, the trade offsshould be largely positive. The interest that the farmers will take inprotecting the native forest willprobably more than offset the narrowing of the native forest band - and shade will still be afforded 
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by the fruit and medicinal trces, adding to the niatural [*()rest habitat. 

A similar saterlgy might b employed on appropriate high ground along tie Narana Ela and in the 
atxwe-comnand area in tilesouthern end of Block 503 designated for Iorest reserve planting. The 
long-term sustainability of reserve forcsts will be enhanced iflocal farmers assume interest in them 
and responsibility I'orthem. Enlightened sell interest is far more effective in insuring such 
protection thai are any appeals to altruism and are less expensive than extended payment-oricnted 
schemes. 

Menik Ela 

Bank stabitliation plantings arc planned 1 irthe Mcnik Ila left ha nk and should proceed as fast as 
xossiblc. As noted abo\ c, immediate iclItcstalil(I shoLld be carried out at Sites A and D on the 
right bank (see Figure I, Davis, 1994). 

Native vs. Exotic Species 

There is allongoing debate concerning the best trees to plant in a retforestatioi programme, one 
side wanting to plant nativc specics, the other extolling the hardiness and case of establishment of 
exotics. I want to comc down strongly on the side of native species, for the ftOllowing reasons. 

1. The goal of the rcttrcsttin projects in System 13are not simply to plant TREES. Trees alone 
do nt)ta forcst make. The objectise of the MARD rel restation cl'ort is entirely directed 
t Maid Incireas ing arid cnhancing the n;at.tte f S ys tcr 13by conserving and/orbidiveirscit y 
reestablishirg native, Dry-Zone forests. Bliodlversily conservation and enliancerient is not 
only and ectIoigically sounrd strategy for Sri Lanka; it isiiaidatcd by USAID and therefore 
must be:part of tie MARI clDefolt. 

2. What is a ho est? A nrat uralIoest is a coup1Cx comunin i ty of'plants and aninials that evolve 
over time to foril atstabic ecological system that is adapted to local cliniatic conditions and 
capable of adjutsring to changing cCological/cliriatic conditions. In other words, a forest is a 
PROCESS. Nat c, Dry-Z ire trees have c olvcd iil this rerion and are airpted to thie ebb and 
lI't wecological cond itions in ;castern Sri LankL. Whenrc plant native trees and nurture tdhci 
we are Initiating tproccss of vegetation arnd ecological conirunity developient that will 
becorme sell directing and sel* maintaining as it matures. Exotics such as Casurina, 
Eucal'lvptim, and /10nin are, indeed, hardy plants that suirj c and thrive when.planted in 
eastern Sri Lanka, just as they do elsewherein the orld \vhrcre they have been introduced. 
That's why we like them so ritrhi as ait These plants have evolved insource olfbiorimass. 
iabitats tlihct demand aggresswie, cxclsiunialy eiIt These exotics coIogicat slratcgics for survival. 
SulvVe arid gro%, bi, dohynot CrC rab)C Iarr tile otherhut di) COldititnis IaM )n establishment of 
plant arid aniial species; Indeed thty arc So aggicssis e that they actively exclude other species. 
[lhe icsult is a svotndland 01 )le oia fCV species - iot iaforest in the ecological sense of a 
coillc\ colllllltrity. We want native forests, rot %%otod lots ol exotics. (Sec #4below) 

3. Native lorcst coiinimn tics errhance tIreWlocal erlirinumcit, incltuding soils, water quality, local 
climaterand hun r habitat. The nstr popular cxt fites tend to destroy ecological integrity over 
time, depicting sorl moisture, loxlying the sotl, killing soil organisms. For instance, pine 
plantiins iii tileccniral highlanrds are dcvoid of cati t\ Note above tiles is. coninients on 
iluvalue of vella rids al,0n1niiiuniitics thar to ide servces fotrhuain populations by virtue of 
their complexity and stabhiity. The same can be said oif maIlive I'iests. 
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Having noted these eculogical concerns, I MUt note tlhat exotic species have been usedsuccessi'ully in schenies to grow clinr. native frcc species. As noted in my 1,92 report, many
climax tropical forcst species are ad:apted to growing i dense shade and iheir seedling do notgro%% well in full sunlight. One slratcgy fio-csablishing native lorests in olves the planting a
c\,)tIcsI C it ee l rnip1 ira: y caniopy undci \ hl.i scedling. ki1the native climax species are
planted. Once tie native trees have become establlishcd, the exotics arc removed. This schemeinvolves the tcmporary use of exolics and their re'oval hel' rc [ihey cause serious damage to 
the soil. 

4. The best use ()1 teotit-s is l Iiuelwood production oDl nanaged plantations and woodlots. The
estahlishient ol, I'uel\wood Sources conlup ising c\( tics would contriLiute to the conservation ofnalti I:we.st communites b) iclicving IhCi I on tilt pressures from1 fuel wO(id collectors.
I idccd, unless soinetlhing is done to assure an econoiical, reliable, and accessible supply offucl \ ood, ell'orts t conscrc e and/or reestablish natizc forcsts will ultimately fail, maybe
sti 'r than later. 

PESTICIDE RESIDUES AND WE'I.ANDS 

'o ad i t',s the coilple\ IssLe ii' pesticide use, its riniifl'i toelf Lueni streanis and the potential of c lIands is sinks I n %iinlmg it ii rtqithe water, aii inltegrated I PM, pesticide use and wetland
walC tality study %% icomenllflet.lt Il August of 19))3 (Davis, 1993). This study wasas 

inpll)lcniiIitd In part duillng the following Maia. 
 The study flocuses on conltro!led trials at theI A , IlZC;n i.ld asses.s:i n s in coopI iollon with several Ianners wit Ihfields adjacent to the NaranaHa cl i ind inill lc k 502. The prinary' intent filthis sitidy is to atteni pt to(d(cicument what is beiigappl cd Ii to cIps , wihat happens It it iii the field soil, w her': it gocs olce it enters the wetland, andli0%% clcClt ye is the w\Cl nd In r,. mming it f'irn ef ifLunt waters. The Malha analyses have been 
ct)niplcteil and Yal aii,il) s,'s will begin this niiinti. 

Malia Analyses 

I)c ifs ol ,A RC and Ilaiii er Iicid analyses aic beynd the sco pe oI thispoe)(rt.These data will becimp:iled by Dr. James nluiighzIor Lthe IPM and pesticide use aspect and by Dr. Ajantha PereraIor the fate if pesticide re.iduCS itt the fields. Data fot" wetland analyses are provided in Figure 2
(in page 10 "ltc.c la']titzHuy dhutasuggelLtlit pri-panmL thItcsvLciudceii
bdkcI upjbe
Jhydlt)lllytc., 'isSc liticerllatlions in these welland plants reiiair high Ior sixty to ninety days
altciplf)a iiul sp1ayz ri, It nust be enzi.i1asizcd that these arc very prelliinary data and cannot be
IltelpretAld %zlh c, ii1iCf 


i ibi 

itliC. They olsnggcst itt the wetland cosysteml is active iii sonie way,

h '\c% I, in comipart:nieillal/ing these clhCeUictals. 
 'I'h ultimatC fate of the propanil is unknowkn.
i, pr)hatifg deLtd to scCondaiy prtodctLCIs, l)1tit nay also be released into solution in the 

It 

%Ctlalld %ilter ald \ aIed dulu\Ntic,ini. The latter po,,sibility is unlikely Ifiothgh. Veryf)leihiizry analysc,, i itldetecti alcr sara nples ullil ipOllaiiil ri the \valcr leavi rig the wetlland. 

Wtlland and WVt cir Quality Assessmrent 

B gi.llllllllg \ llh il(t' I')'). t h0IACdYala ',asOll, ;iel salill)hni schli e mu.st be inipleriented t0 assesstir leINC t ilt ' ,t111Lc Ill zlnlzI\vng propaiill Iroizi ritltrn Itui%% wateirs passing througlh it and to 
ItL-p10 i\le , g s Ill tile \chiand a l happels I() it, e.g. is it broken) down tohal itiless poidllt.ls ' sznipb aecuiulated aiidl dit\\ hat arlihc lemilpublic health inmplicalions. A

liLiiitvti I.Sht"NII'rIt'll I 11iM ail it)pOsalI, ictldilli a budLrgelt, is beng preparcd separately by Drs.
l'ccla, tl3ciilh aid tile. Ihis will be sLibililltl it) Mr. Spak b) July I. Tiis sanpling schienie 
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will include the following features: 

I. 	 To .1iplify the assessment, propanil, an herbicide commonly used on rice in System B and 
elsewhere in Sri Lanka, will be used to assess the role of this wetland in removing 
agrichemicals from return flows. While each herbicide, fungicide and insecticide will have its 
own characteristic interaction with the wetland, we cannot study t.em all in this project. By 
focusing on propanil we will address the fate of"this very commonly used herbicide and will 
get a general picture of the effectiveness of tropical, freshwater wetlands in removing such 
chemicals from return flows passing through them. 

2. 	 Water samples will be collected at the points where return flows from the test fields enter the 
wetland. These samples must be taken immediately after chemicals are applied to the fields and 
have had a chance to be flushed oft by rainfall or irrigation flows. This will require close 
coordination with the cooperating farmers; someone from MARD will have to be prepared to 
sample on short notice. Samples should be collected every 12 hours for two or more days 
after the water event to insure that pesticide-laden water is not missed as it passes into the 
wetland. Drs. Perera and Burleigh will have to use their judgement at the Lime to estimate the 
required sampling duration. 

Because many farmers have already sprayed their Yala herbicides, it may be necessary to 
simulate the runoff event as an initial step in the assessment. To do this, a predetermined 
quantity of propanil may be added to return llows at the point hat they enter the wetland. This 
would be done over a period of hours to simulate the gradual moement ol chemica!s in runoff 
flows. The fate of this injection of' propanil would then be monitored in the wetland 
downstream of the injection point. Subsequent assessments will be tied directly to actual 
application times as noted in the previous paragraph. These assessments will be earned out 
through the end of Maha season in 1995 to provide data for a full year. 

2. 	 Water samples must be taken in the channel of the wetland upstream from the field input point 
to assess propanil content of waters already in the wetland. This should be done at least three 
to six meters upstream of the input point to insure that input propanil does not infect this 
sampling point. 

3. 	 Water samples should 6-e collected at the bridge (wetland outfall) at daily-intervals for one week 
after the input event and weeKly after that for ninety days. If pesticides are not detected in this 
water, sampling intervals can be increased to every two weeks. 

These three samplings, if timed well to coordinate with field applications, should give a rough 
black box picture of what is happening to propanil in the wetland. Residence (turnover) time must 
be determined for the stretch of the wetland between the inflow point from the field and the 
ou'flow at the bridge, e.g. how long does it take water entering the wetland .t the inflow point to 
leave the wetland at the bridge'? MARD should have one of its engineers c;'culate mean residency 
time of water in this stretch during Yala and residency Meha residency times excluding flood 
events. 

The Fact that our preliminary data show that propanil is being taken up by wetland plants is 
significant and is important for two reasons: (I) it demonstrates that the wetland plants ar. 
removing pesticides from the water, or more probably from the soil; and (2) it raises concerns of 
public health, because some of these plants (especiallv kangkun and diya gowa) are regularly eaten 
by local farmer families and even taken as far as ?olonnarua for market. For these two reasons, 
we need more information on where in the plants the propanil (and we can assume other 
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Figure 2. Propanil content of the tissues of two hydrophytes in the Narana Ela wetland over a 
nincty'-day perix after spraying in fields adjacent to thc wctland. 
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agriehemicals) is accumulating and what is its fate in these tissues, e.g. is it being degraded in the 
tissues or is it released to the cnironment after the ,issues die'? To identify the fate of propanil in 
the wetland, a compartmentalization assessment will be done at the same time that the water 
samples are being taken. 

1. 	 At two-week intervals tlloughout cacti 90-day asscssnt[, the lol lowing compartments of the 
wetland should be sampled: 

a. 	 the top 2 cm of soil oil [he bottom of the wtland will be collected within patches of three 

7'ha)and ill open water areas.dominant hydrophytes (/poinoea, Lininvuharis. and 1v

b. 	 rhizomes, leaf blades, and,in the case of' kangkun, steims. 

c. 	 grab samples of the dorminant submelrscd and Iloating macrophyle species. 

2. 	 All samples will be analyzed 'or pl panil and, i possible, its breakdown products. 

3. 	 A thorough vegetatiom analysis will be carried out to identily the macrophyte species and 
quantify biomass by species. This itnfo0rmati ri Will Cnablc us to make rough estimates of the 
total capacity of' the wetland to carly twt an, proIpnil re'u llt ilcntified in our sampling. It 
must be recognized that more than 150 fields drai i Into this wetland its does a small tank and 
all forest reserve area. We nced to be able to extrapolate f'rom the data gathered from the 
sampled area of the wctland. 

RATNAPUIRA WORKSIIOP 

Comments reccicd fron participants lollotwing mny prcscntalions, especially following the 
presentation on wetlands, werc very positive. MASL olficials froim Colombo wcre especially 
vocal in noting that they now understand the impntalcc pr dcCtilng wetlands. My impressions 
of tile overall success of*the worksholp are ihat it was very succcssf'ul and should be repeated and 
workshops on other topics should be organicd. Such activities serve sivenues for the sharing of 
information, and they also provide valuable lam-building experiences for System B and Mahaweli 
professionals. 

RECOMMENDATIONS 

1. Wetland Water Quality Assessment 

The wetland/pesticide study being carried out ii block 502 should be expanded and refocused 
to assess the role ol the Narana Eta wetland ill removing propanil from return flows passing 
through the wetland. Tests should be started imnmediately and monitored through Yala and the 
next Maha. The study design proposed ini ibis report should be followcd. Details will be 
provided in a proposal being developed separately by Drs. Percra, Burcigh, and Davis. 

2. 	 MenikElaSite 

a. 	 The inflows and outflows oi tie new wetland cells must be maintained until they stabilize. 
This will rCquirc regula.r inspection visits by Block olicials and repair of any slumping or 
points of sedinentation. 

I 



b. 	No planting of wctland species should be done. Allow nature to take its course. 

c. 	 Reforest sites A and D. 

3. 	Blx:k 503 

a. 	 Establish new wetlands at the [ollowing points: 

" the confluence of the Wail Ela and Kuda Oya,
" aseries of small wetland cells at the site od the large "welland area" on the Narana Ela 

in the center of the Block (see Davis, 1992),
" oll all suitable outflls to the Kuda Oya, and 
• 	 at the conflucice of the Narana Elaand KUda Oya. 

b. 	 Incorporate existing low-lying areas into drain schemes, allowing drains to assume natural 
contours as occurred at the Narana Ela wetland in Block 502. 

c. 	 No wetland development need be attempted at the smaller "wetland area" on the Narana 
Ela in the center oI the Block, e.g. the one nM)lh o( the iarge "wetland area" as defined in 
Davis, 1992. Topogiaphy and iydrolhgy are irnapplipriate at this site. 

estahlish ntira e Dry-Zore riali 
the Kuda Oya and in lie southern end of the Block. Reforestation of the Naran'a Ela 
should begin as soon1 as grade in iiiprcen'|ts are coitlpleted (see Davis, 1992 for 
Sjcilfications). 

d. 	 ieforestati oil I ian ft res ts slhmId be,, ininmcdiately along 

Otential r ht 
right bank t tlieCl la Oyi i determinc if they ari high i m plgh to provide protection from 
Maha flooding. If this is deterni nCId to bc so, h nicsteads could be assigned to 503 
farmers who agree to maintain reforested areas adjacent to tteir homesteads. MEA should 
also explore the potential for similar settlement adjacent to otlhr forest reserve areas in the 
Block. I consider this to be a potentially significant schemle for sustainability of the 
riparian and other f rest reserves III the Block that could SCl\'e as a model for development 
and settling of the ri ght bank t t lie Maduru Oya and ofher areas in the Dry 7ne. 

e. 	 MF.A shtIld invest igate the, fcslor blisliiniincIaieslteads ti high ground along the 

4. 	 Kuda Oya Reforestation Project 

at. 	 CarcltllltI tl AviA )t(hthght I bgic)n by RDitotll' lctlliiie to dctermniic il aiiy steps 
can be taken to nimnztte the risk. OIie thig that shuld be done is clearing around each 
tree for at least on meter. T'fis will provide some protection fromngrass fire anld even in the 
absence of fire %%remove competitionI from grass roots for scarce water during Yala.Ill 
Further, larmcrs should be alerted to be especially careful when burning threshing straw or 
paddy to make Stie Ih.0 tile firtes don't spread or that sparks don't set fire to the illuk in the 
reforestcd zone,.. Fie .,codlings destroyed b) fire shotld be replaced. 

b. 	 Farmers slit Idc t 1tICdre 1efCcl ullv lo wIatrIci i r alitantings aind water them deeply. 
S hallow \%atcrig encourages shallow us t LICcI ieni t thfiai will linit the ability of these 
trces tI( reach dt,.p waler ' atices Iduri ng Yala. It is better to Water less freqtititly, but to 
water deeply \ lien 5 ntwater. 
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5. Native vs. Exotic Species 

The purpose of the MARD reforestation projects is to restore native, Dry-Zone biodiversity in 
System B. Therefore, the planting ofexotic species hould be scrupulously voided in these 
projects. This is not to say that exotics cannot be planted in other projects such as windbreaks 
and fuehwood plots, although I would encourage that windbreaks ultimately be planted in 
native species. 

6. FuClwood Demand 

It is absolutely essential and critical that fuelwood supplies be created in System B. 
MARD/MEA should immediately explore strategies for developing fuelwood supplies that are 
easily accessible to all residents or System B and reasonably priced. Consideration should be 
given to allotting parcels in Block 503 from the outset for fuclwood production. Farmer 
organizations might be given control of these sites and the operation of the fuelwood industry. 
Alternatively, such operations might be franchised on a concessionaire basis to settlers who 
would operated them instead of or in addition to growing paddy or alternative crops. The 
fuelwood operations will have to be subsidized initially to insure income during the period of 
tree growth. Unless the fuelwood problem is solved, iil reforestation efforts in System B will 
ultimately fail. Supplies must be easily accessible to residents in all areas of System B and 
must be reasonably priced. Failing this, we will find the residents cutting the forc';s. 

7. Education and Training 

MlARD and MEA should rapidly expand all efforts to teach adults and children about the 
importance of natural ecological systems such as florests and wetlands, how these systems 
contribute to their quality of ife, and how thev can conserve and protect them. This should be 
a multi-faceted approach including materials development for the schools, brochures and 
pamphlets for the adults, iocal lectures and tours for aJults and children, technical training in 
conservation for both adults and children, and the inclusion of conservation materials and 
programs in all extension efforts. Videos of local origin and focus could be powerful 
educational tools. Education and training should be given high priority. 
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