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aba - entio Ll Bz,  Tlow. of roces (Cores, "255; " die, (4. Te~undc, . "
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(&) 5 “ .
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Do0 water sew sl o re collected from dug wells from al! topographic sheets (1:63350

scalz) co - v < 2 en o laad. The average sampling dessity for a topographic sh==t was

+ 07 :to,n~ s causec « [ inaccessibiiity, only a limitec number of samples cot

P

-t T LA cag covered by the northern proviace of Sri Lan¥a.

voe lihgiloca ‘ons ere cub ccuently plotted ona o 506880 scale r - of O JLanka.
“hUl e edore was Lowed  roughout this islai. W < hye vogeochemica! survey. in many
woofos teuka rarg ellssesurdhed a crmzter of 1to 2.5 and ot g upon
< weees falog, these wi o wowe s insome ca o could he as - tep as 20 m. 4 cprotu aately

62% ol the stuuta we s arz cc.. .o .yt d for drinking as well as for otier domestic

Towoses  Tac otest.” et raguy have 2 oaieriigiht ceme o lining that exte. Is for 2

distance of & to 5. . .ow t.csarface. "V poovinte the entry of coatar’ aicd ground-
weter 1o the o~ Fesu- ) icese wello hesa tto 1.5 m high head walla da 'raiage
7 renso th 2y sface water @ dfor erillage cainot gale entry ioto the well 2 o 10%
ol 17 srotected wel  used a nand pumg for water abstractics thus perinitiing ¢+ 1 of
a Bx 4 occe snich furtiher reduces the risk of contamination, llearly 55 -- 50% of {' &
AN

1.

-~ -0 not bel. g o th', category and are thus groupcd as “unprotectad - s

LRl

~jo vy of thesz w= 1 ar found in the wet zone in £ri ania ‘n contrast the wetls it

e 1, 700" of Urt "auka wsaally experienice ~2't water intrusion a~ a ~=suit of =-hi=" sol.e
Ts as Tothe’ar. antote ai.  are no longer in use by the comniunity. The  ajority of

e o e Slod, verz 2 ote 10 years old and swere contaminated with vl Ceonying

nia it vorigl ot

"he discharg: of "uman ercreta in the form of soalage pit/sepiic tank =ff vents Jirectly
@ - grout 3 particu arly in ¢ sely ponulated urban areas is very coimame t 1so . <ascs
rticelar [, oy the affna “enissvla, due to limitations of available laid  the distance
tw son.age - o and waler vyells s smail, in some cas -~ ucwas §n 1 cortain arsas
of ac o7 iralwm an | (egr endagolla. “elimada) despite a rather large distance (v 21m)
stween e veells and the coakage pits, the water cuality ofica tenc . to ¢ =terior: o c ue to
Tom oot “his is o . rly seen in cases v here the water weli i~ lozat - downhil: from

L eaatn o,

o 7, --ogeoche. vizal survey was carried out a’icr the rainy . son m 1982/32 so 25 to
‘07U 7 liscrepancies cavsed by seascnal fluctuaticns. Th- o

onity of Lo L lagsites
W2 .0a’ .. ove to motcrable roads and “ootr ths

]

azzz L Oofdataontne o Ter co | osiaon of rateris affected by each of the thre=
ste ~ volver y+ ts acquis t o -, iz £a” ;2 coilection, sterage end a zlysis. 7.2 cc ectic



razervation of a rorresentative samr @ of a natural water ~¢ it ¢ -

6 aa tas s foo U eterro’ aation of arny substance i water. If the s g oee
C . satie . ..cceaure s falliy, then the entire determination . ct curl”
Ve 7ot~ L It therefore * 1 ortant -t 2zci step of the collection ¢~ ric agz ol &
& 2 7wt great care.
sent pe’ i e 'ert g apparatus, etc. were clearied before the collection of we .ev
~7 80w oLz Ll 2—r71 .01 and rinsed severa: tirec w . distilied water of | .oty
oo roare - 4 -vels of the analyses tc ce ~-~ce "These sax, ing botties
: t 1 *he “vater to e sampled befcre the [ al col cctior for analysis.
K T v e te Lu ivomn eacn se, ung site for the foliowiag rreasuren nis,
e ot e 8
<
SR 2 A S P
: “ Li‘
- - +
Ten o208 g 100 anlll iy
b T 4 ‘e v n, Ju, So, o Lo, 7, tetal hardness (Ca + My,
31\)?, tla, 7.
P rTsL yun’ It cwowa orosanag . (Sample 1) was collecter for the deien wa o
SEoLl ceriate 1207 ml oof ~mized, fiitered ana uaacid:fied water sa. ..
Lol ) e o el fem hm setermu ot of T 0, Y rru 7 2o - ofane /)l a
: Uig cud 1o 200 miool 1o filiere o water se .. (sameple 3) L ord L o
i "~ aoploiogital actiy ) that mey affect the eraiytica: accuracy of tho 1. 7g
T - LIRS s WY L £ cparate sai~vle (sample 4) was © ¢ Gui ¢ W' ¥ »
o Seenoonlg o o ofuess tual 2was Titol e o’y Tsuas o gic ]
- 2 ocoe T oan Ltio fio evcoange wilo centan e walle, I v 0 o ¢ was
o oot e ater.agtesw Lo 24 ourss after couectio L T siL ploe o0 -
" COF =4 e ww bedz v thz chemical avalyses were carr - outr* e
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P el
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£ anderstanding of t=e significance of water guality in water managemeas: rex _rzs 1oz~

matlon mict c. [ ¢ «.d cny oy a multidiscipiaery e-proach with arzly cal
- ")+ ay g a mejor tart. . ata cx the effects of a wide range of lithogeir w .d

vhroogzar bstencers on all forms of water — from industiial e to me ce - ~ce of
scoicpin te. v are often required. To acquire such data, the s alytical cher . faces a

conty T ooressw e oo dezte -ure the form or reactivity of thess substances. ' s irve ves,
Aaticn U7 onasting techaiques and de elop  ent of new tzchaiques for water sa~ ~u g,
©.orve . on and ana sis. '

i
¢ - e - - - s . water
U —.. grovimetric deter nioaiior of total dissolved solils (T °7) in water, & v~ ~ve of
s. lecortandng 10 — 200 mg "7 s taven into a Ct dish ana Zvaperat fod ;L. on 3

bee? w hob. The  sidue s deled at T3C°C for £ hrs, coot 1 a dessicaiore - vnc2t oo

Lo

"~ nearest $.0001 g using a.. c1ecironic balance. (Srown et al "27C).

rol 1

12 ¢ lysis of water sam lzs include the determination of alor'c b v ey itg Soi wit a
¢ ou st~ o Lcolution (I ml = .50 mg Cl) using - otassium chromate ¢. . louiir
(snolthoff and Sandell, 1952)  “he p™ [ of the samr . s adjurted to 706 - 300 ~ior te
me tauon, T e nterference of sulphides and sulphates is eii. ianlec y, e use of
L ycdogen  Lrerloe,

- e - P s’ N
"7 .o v osir ole s eloctrometrically titrated agaiast standard 0.0L ] <\ gacit Tt
1~ was mmonitorea throughout; the oint of iaf o tion of \~¢ titriaon cv. @ the

regicy: - 4.0 iz token ac tas zad poi~ (Jcok and i ules, 198C).

L ’ ' f ) L LJ' .,15 2 ;Sin“'

Coe atrafe Loerane ‘orere cafried out e goarn Trion L'CgT fon op o Tz electreds
I odel no. 93 - {'7)[w01 2 2 - ctior reference electrode (Mcedel Mlo. 22-02). T. 2sar . 2 of

SO is wuted to L i wfv ratio with a huffer solctior (dissolve 666 g of
ilo (S g)g. Jol 277 g £golly, 1.2 g £330 4 and 1.94 g sulfamic acid /™, Wlg) n



about 460 xl water. 7 - . cfthisso.*orise ;~t7"tox 8.0 :,"7_  ‘.C.

“ . tc 3G m Tetloe DTy C o8 ez Tred ctrol ca L e (Y o
“ CEC L, 0P L0 L Chewe .. wAtccamien oot vl o Ton rac’ Tl
Ho. « ?4) a 2r ! e As the sioje cf the curve [ /7 versus ¢~ c-

Salaly U~ 2t B o (Cren and lelraer Tleew, (963) 2 rice v v L
Cov o L e - Astanderagrapni iy efo 2orl for ULl soe o Lo
“5-- Too i acc .- :zasuits, the elzctrocez s ~zal cetedhe s o e o

Cot r 1c of f Huilde icas us g Soon T e Coof o (L vl ois
° .—00) = “aglc junclion refe tate tiectii oz (L Lel Jlo. SU-Ul), iToelil T
S = rentyelon Lof (0T otel o sstr cgo e s e o FR e (57 il glaciol
acetic wcid, 58 g 1ln Wl | o di-sodium cvelohexvlene niive .ot,  cetic cid, in deuglo L

RV RPS A

with deionized waier ond the p adjusied to beiween . w L Ib ik 0 ) T
Ay dsar ~ic e v ~usyy L Ted using elect moage oo L
cotenilal imeas oo usinga . Lna o 0 Vscale - govrol et s (Lodel 287 00 D Z). g

~ o ceowhentt o osauocooge they ot vie for~erio o7 o 0 m0 ey goou
ryoclsic wond see racy hay Tcen oLt Ded ia b ase of Cide cetron

Mite v Jiavot’™ A with sulph. Wamide and c.ex o img T 7o T e L v ieee vy
.

w1l (1 0 ootayl)- e, 2uze onineto o Zaredlh-o leazo vloUelsoope oo ol
vhok s raecsu e smostro, otor dcally at S0 n o emrikson, 1565)

-

e waler sar o s first . e uwvithsor oL boratwtea .. of 2l 0 T T lro

I}

o

70 97 0rgT TIc CILrogen cOrpoT o L T arovic 18 sy 2aodre oo~ v om eme s

¢rwoil of tvhich dsneselarn do 7 2 concentratio v of awmeria are detens’ ¢ p.ctio 10
o o ical yard?s . x (Loown etal 1970).

~ " silice couter ts ia e ater s vele eact with e o o~ T e T ol

vee wttoform U lye owcoc. Lasilicore Ldatze ooy T oL sl 7w Lag

thaeape ord beta o o~ 201 crto fere e he s Gl ci S~

B

CoTte action g recacew to welo.r Y50 (Covett, 1667) T L o L L Ll

“oo cauze” Sy sttt osuiphitz to for como , cdere oot s T e o o2 of
P Ce .

S 't selu oo 18 roeasured spectro otometrice .7 ai &0 S

2ffeot T avtelcmsisen o resse bytaea. t oo oftel arizacii. 1l — ©
: S ! PE: +
0 ioar pTate D L 2fro el aa T2 o L

10



* oo~ ration of trace amourts of vo w1 watsr ~ ~te ARttt Biete YRl o £f ohiiet

- 2 .15 by ocasaring e ca’ L s allectitese o oL otos a0t
g 3

~ oryoerour cttmoecidso won (ownetal 1900 oo L0 Tl Dol ol
reactions, te.  erata > av . eact’L * e the = e, tef o Tdo ef g L -y ore
to liothecvo - tatiinof e v otafer esf oL L s s Cosare
i e e grted byt o wt - of meral ¢ traie. Tt T s Yty of
LN ot “Lale T . S .r fa es Y0 CICETaco © ut e g v s 7T T yedla
toloe e oo o an ees ty oL en ( chman and Ckouget o 00 0).

LA n

.

‘ T - 2TV R OV TR § v T Tl v, me  Ton o o alg of

o0 e, Troa soslonczoftae s L. LUloLculon iy . cas. . sowlTOTLLC O -

vohat Al oo (Cosswin and Villareuz, 7€)

- - g to the extreme sensitivit, of thca'c. 'c oL, ©1o Lp.civo] ¢

-0

H B N AR - ™ . Rt ~ g A s ~ -
i~ unin of 1.7 , o, ard . , Wator e o

ra

2

~ r.oratic s range When high concentit’ons of weesc e 0 e ag g e o+ T eae T
o vouyar ottt the awr-acetyr ac foowe anltas Lol I e . T Iy
and secor T singa o 7 -Elnes (CTodel 1o L 38G) o GanTans e a0 s e e s

J 77 vouon, the harur ot of water 1s a preTc L oattiouta iz fo fo. L.l e of L
ect s LAl An agrxv il the ¢ et es o0 T ke e p

srasors, Stronto. o oy ca..a.al a0 ot i ol

N

O T 1 R T T A A L s
coweoteimas of g ofwa e e el Ll T g T R o fe
2 . 2

T - e
. olaL “( - (ppm, la o 3) (Ja i 07)

SoL- noNn
Lo o

Ceoofcor o ownet al 19 D) o Lt (ihmar ad L duge . 068) 1. (and

r ol 7)o crotal 0 ot Lwownesal, S77 ) arc oo s L s 2oy 0 e
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R of 7.2 (58.65 g of Laonl y discolved v 00 ml con. . N and diluted to

. ontth aistilied weter) to the 0 mL cample cvercor ... the chemical interf con o of
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L0807, - e " wnce of 779 for iron determmatior is suppressce by the »c 7 "cu of
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>thing ¢ techr -

.S 1. object is to secure a sample which will reproduce the charactesistics of the total
1oDr “tion as ciosely as possible, the main requirement is to avoid bias in the zelaction of
sax »ling data 4. random sample of 465 was chosen with the heip of a sta. ari. random
awa.er table (Dalton et al, 1975) for the ciassification and for the illustration of the cpatial
variations of groundwater chemistry in Sri “an .a. . owever, there would still oe ~ . sampl-
ing error due to chance differerces betwzen the me wrers of the population included ia t
sam .’z and those not inciud.

~he.. local irregularities of sampling resuits often obscure rathzr than clarify any attempt to
sxtract ‘agnosiic patterns in the production of contour wmaps at regionai scale
(eg. ¢ : 250,000). These observed irregularities must be harmonized i st with suiib’e
s1300 Lo cut procedures. Laach of the studies in this direction had beer carriec out oy

lea (1975) and _avis (1973).

n r.ziaring tle contour maps for 15 water quality parameters in 5ri ~auka the foilowing
T~ oa was used to process the avaiable data.

's concentration values of each parameter to be contoured was placed s« arately or a
1. L S2660 scale map of Sri _anka which was previously divided into 14% sauarc gric., of
4 2 (~ B5b4 .m,2) each such that each square contains ~ rumbes of sampling lccations.
"he ave ~ge value of the concentration of each parameter in each square was assigne. to the
cee cetve grid node. This procedure elimirates the spurious values of the obszrve ' ¢ "..
o a great exient. [t should be noted that the processed data is located at regular intervals
rath .o thi 1 at irvegularly spaced actual observations. These smoothed vziuss were tren

‘ces i a freguency tatle from which it was possible to obtain a frequency distribution
2UT 2 to auertify the numoer of groups of each population studied. ™ _se group interval
©odi.tanes ars subsequently used as the contour intervals in producing the hydrogeo-
~° miza - ap of Ul Lania.

: R o vatar
T 0. er chagram (Piper, 1944) is a multiple trilinear diagrain for grap?}_ic represzenta fion of
« - °,, < emical constituents — namely Ca,« =, ITa,’ . S ’3‘33/'”, ZC45 and T1T

- etor et voportrays anasytical data v Lt graphic techniques were deve-

o C[0942) Lange'era. ] L Ag (1942) an omami (1687). The modei used in
J X 13 g
t sstaiysamro Wi cnT y TTem (1970).
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2 2w wdon to this graphic illustration of uanor COr. st taents in water, a fairly recent

vromising modification of tze !»er diagr co  orent cation e .
¢ foin Cngre o to classify water, The water yoe is ~. e~y namea efter the dominant
ci'ic s ¢ . ominaat » lons — defined as const'..lng ... thau : (% of the cation or
¢ i~ " nar pesn zccomplished graphically =7 joo ung “ 2 . - 1o s ¢f each side of

»+ 7 guiar fleid,  ich divices each trianguiar diagram T o 4 @ ctta ~ies. T ausa
b )
7Ll LY o w@e 7 a1, lasec on the positioning of the poi L 7. e oflLon and anioa

2 5~ ' =ss taerz arc aon-dominant cations or anions, the weter type it o~ - after
1+ ous (Ja, «'g, Ma/ ') foilowec by a hyphen and a similar tey ~ </ _cte ~ ™ anion
e e h - E o .
Coo Tl (S0 GL 0C3/C04). “Nhen a water type plots in the T .. ‘ag... the

~o-c0 et cetion or mo deminact anion fields, it indicate that on  erce wage v -asis,
o 'cnis pes f noan e ount greater than 50%. nosuch instances, non-doriirz  catio
(11, 1) or aca-. orzinant anioa (NDA) forms the descriptive name.



B. mIreL 7 STl SOLT 3 (oS) (Map No. 1)

The composition of groundwater naturally reflects the underlying geology, the residence
Lmo Ththe rock, tae previous composition of the grovr dwater and in some instances, the
flow path.  Cus to the slower movement of grounawater as covnpared to that of surface
witor, e composition of the former shows a negligible variation wiu  iime for a given aqui-
‘er. . "“he concentration of dissolved constituents in the groundwater however, ray vary
7 ¢ly — sometimes several fold — in different aquifers.

The physical and chemical properties of water are mainly dependent ox the tota. dissolved
solids (7°25) content. Jater containing more *han 1000 ppm of TIJS (W C, 1982) is
generally not recommended for drinking purposes. The following table shows the toizl
dissolved contents of water and the degree of saiinity.

"I (in ppm) cgree of s
1000 — 3,000 Zlightiy saline
3000 — 10,000 Moderately saline
10000— 35,000 “/ery saline

> 32,000 brine

0 arrigation practices, the 7S content in water is an extremely important water quality

consideration. The water uptake relation of plants is mainly controlled by the osmotic
nressure  differential between soil solution and plant solution.  This osmotic effect is
geacrally related to the total concentration of TDS rathern than to the individual zoncentra-
tion of specific ionic constituznts.

/.s snown in map 1 the total dissolved solidconcentrationsrange widelv in the groundwater
of 5r' Taanka. n much of the inland areas, TS range from 100 to 600 ppm, and watér of
thic type can be considered as fresh water. The relatively low amounts of tote! dissolved
solids (eg. less than 200 ppm) in the waters of ¥.andy, Nuwara Zliya and Sadulia suggest a
la~" of solub e material in the soil or a rapid flow rate or both.

~

- . “ r . A . ~ Al
- - - v e 210 el € Ot w. o . % L2

1 thie northern coastal region of the Island, atleast a part of the affra peninsular limeste 2
aquifz’ is subjected to salt intrusion. The T . content ranges from about 120C ic C
_, luc to the presence of large quantities of I7a ana Cl. n extreme cases, thess vaiuss
“7atoincreass up to 30000 ppm, nearly tc the same level as in sea water. n .1is wo |, the
surfa- o = press=d by the 1900 ppm = -e of ecual 7S concentration is cefizec as the
sal.uty fre. '

4o zone of transitior exists between the salinity front and freshwater. r tne zor=z of

17
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C LT o U T ESS  (Map Ne. )

/

Hardness is an .. ozt - __aracteristic of water, related to the presence of alkaline earths

~

u 1] gare pri~nival a raure carth elements present in aatural waters. Sr and 3a, which
2 » alra L. carth ele ents, are present in very low concentrations in ali szcept the

©~sual waier systems, The lons of Fe, iin ana £ a.. crma et present in suffi-

CToeou 2 nong in nat ai waters to effect hardness. The ter  hararzss is used in many

.- .. thits own defn (tion
eg. (1) Carbornate hardness : The amount of hardress chemically equivalent to
Jouct of 000 and 02— iy
the araou:t o muvg and g n solution.
. - - - +. : :
2) Pote! rarw e - Tl Tius . g2 hardness in solution.

tused o hard ross, weter can be ~Tassi s a an follows:

oo — Jells DR
0 — 60 Soft
61 — 120 l/loderately hard
le . -- 180 Hard
> £ S0 Veyy hura

["ay © shows the ~p~*ial distribution of hr-aness in groundwater in i _ankza. As chiowr in
the spap, conceotrations of hare »ss display wide geological variations.  igh vaivss (Z.e.
imore than E50 ppm in CaCOgz) of total hardness occur freque: [y in the water of o @
wo her sedye vary faeration of 817 Lanka fa o~ ch of the inla-u 2nd in the Vijayan
o o . of the “slan.  ardaess concentrations in general fall in the rangs of 250 — 500
- i Tgo Lonee crations less than 250 pprain -al0g hardness a . largely resiricted
to the . ighlanc areas of Gri Lanka.

{5 sh~wm map o 2 the [Jaffna Pemunsuia has the highest water hardness in £.° _anka,

.

21w ainga e ocelaconshic between aquifer geology ana groundwater chemict ;. e

we water from the red-brown earth soil in the dry zone of Sri Lar <a is characte .2d by

§ e pan CoA e

0 = L30 Lps of Jallg tota hardness. " hese soils may be more eariched i 7 - - rich
“~~miats than the wet zonz, _a t'.. humid well drained wet zone of Ori L ra, rainwater
wo . ectively remove cations from wezthered rocks and solis ©y leaching. On the other-
Lava o the dey zone, o “thoits limited vainfall and restricter streava activity, the continued
~7we 0 of rar -~ vater would on ) crange the chemical composition of shallow groundwater
vy lss0 g Lo accumylated saits during water table fluctuations. Thus, the amount of
Proc wa cm ofoogs adout a riet arllution of the constituer:ts of groundwater in the wet zor.e

11 ary ceone the secct dary munerals widely present  the unsaturated zone ten - <o
uissolve there . ‘ncreasiag the1.ineral content of the water '



e TES, CTIUTES AL AND 2T T NS (Map., Nos. &4

7

“he study of nitrogeneous compounds in groundwater and potable water cystems has
recently assumed extreme :~iportance. The potential heaith i. slications of the contamina-
tion of drinking water oy witrates have attracted scientific attention since 1945, primarily in
connection with metaacmoglobinaemia. /As Brooks and Cech (/979) nave pointed out,
attention is at present sharply focussed on the problem of the intake of excess'. - nitrates, as
these compouids, on reduction, yield nitrites and secondary aminer know:: to carcino-
genic (wiagee and 3arnes, 1967, Bogouvski, 1972). Nitrites however, are uastat : » the
preser ce of oxygen and are therefore hardly present under aerobic conditions. * 'h_ preser.ce
of nitrite in watzr i purhaps an indication of organic pollution.

Map & shows e distribution of nitrates in the well watess of 5ri Lanka. in generzl, these
average nitrate tevels are below the danger levei of 45 ppm as specified by the World 1 =aith
~rganization, with the Taffna region being an exception. - igh nitrate leveis are found in
and arovad the main cities of Sri Lanka indicating a possible reiationship with the popula-
“ion density. this clearly shows the effect of human influence on the input and distribution
of nitrogeneous species in the groundwater regime.

. ) e ’ < L0 i R ol e nfc’l_ o

A feature worthy of note is the influence of the climate on the levels of nitrates in the
groundwater of 5ri anka. /is shown in map 3, most of the wet zone of * ,anka has
greater nitrate levels than th- ury zone. The rainfall influences the distribution of itrates in
t = groundwater by raising or lowering the groundwater table wn the wet zone of &ri 2 <a,
the water table as expected is shallow, and hence easy migration of the nitrates fro, - + top
soil ; to the relatively shaliow water table results in a high nitrate content. 1 the dry zone
of &ranka however, the water table is deep and inspite of 2 high fectilizer ~Utiato the
sol, the groundwater contams very low nitrates mainly due to the problems assc .iated with
. 1c migration of the nitrogeneous species deep in the water table. The effect of atmospheric

~ctric discharges cn aitrogen fixation and NOg™ production in the wei zene is also of
great importarce,

T falm A
£szro . mat 3 the jalfna Zeninsula has the highest nitrate contents in the grovndwater
¢ 0o . e Ceologicaliy, the Jaffna Peninsuia is undertair by highiy fractured and
s 707 D pestone of Miocene age. There is a thin sow mantie of the red/yeliow latoso!
“or2 e 1nt oo uherr rart of the Peninsula are .2 — 28 m of fine sand which overiie the

imestorz fo aat.o



Fioeor me to Cvraseleran (1623) 83%  Jilligrc.. e olthe uffne o e 1s
/ <
extrecize {rom the lirectene a. fer. T ho water te - A A
- cwuonzer ol oo~ ofageaquifers. T oaser cami | I3, L v e sedyoefooe
\ J
grou ‘ws . : @minz.on . the [affaa Feasula feur .t D 20% of Lt water weds
vy 2. i of uracceptable cacteriological guality cent~ cott a0 zocel ceitfer

. oug : ~aor fetors responsible for the poor water wal oy n e ] Thwlla T oL Taere:

.._-arge of uma  -crote in the form of soakage pit/sentic tan - =™ =ute - ectly
“crgi~r nxovi hin densely populated urban areas. .n some cases, ¢ cto. vl
of < al' 2.1 v, the (iv’ == between soakage pit and watzr well 1s orly 6 .,
£b adant use of agric wral fertiizers, mair 7 vrea which contiing 4€% M. E. coo e
use of urea on crons sucii as chillies and onicns i | revalen® - addiuor, attie me ~ure
is commou /v

_ae casy solubility of = 2a enatlec it to reas~ vevery chellew rrour  water tabic ana
vn- ~ aormal coaditions about 75% of tv¢ T sa v ceac tho groundwatcr and
ercota s,

The fact that in certain locations in .  ‘affaa 2 ‘asuia. the vVoval o o cueeer T
i ts by 100 159% is shainly ve to the abunc~ "t nie ogeneous v ~ite oot the fer
of human 2xc ** and synthi+t' = 4 animal fertilizer reaching the sha low grou Jvat - oo

we !y the soface I'mesio ear for “The geological zonditions are therefos~ -~ ier -
~-oeseive ascunwlation of + -aree

“

J. angers assoctr .d with 1w Ing water v lr 221 g~ aced very ciose (o replic ter o have
v o ugnligheed inome 7 case studics from ot.er cown s utton a Jdtoewis (/98C) in
tr i siudy of nitrate po  on of groun l.jater u: | otswana found r wrate leveis as bigh as
T8 - oHra Hnosaveral wattr suor fes ot g c vuing water to meay villages. /o lithiom

chTo, e tracer inected into e pit latrine was detecte vy e surmuy horchole 25 0 avay

.

£t ea 7 285 mins, he stzep hydraulic gradient © ¢ een the tatrine and the horchere w@d

obvicusiy induced the re id movement of aitrates occv ‘ng i openr fissurec

' cuse of jalfna could ever be worse bearing = = 1t~ vary short dictance of ¢ T

T b acurines to the water well as observed insome ca S

P ’ T (T Noo 4)

MoesonT o w7 ices of water fro wells in Sri Temvainarcate a wie e range o tocncentrations
of : 7 T+ LUl Lodom arpzarc 11 concentrations greater thanm 1 prm. Lven in waste
wrgtc - ~FC s g and 1 fresh water, its co centration is well T clow I o (Sawyer and

< Carthy,  €78). Cut of the wells studied, 48% had aitrite coniets cf less than C.CF pprz.
~ .y 3% of the we!ls swudied hacd nitrite concen‘ratio = greater

nen 0.60 ppm in the
v~ lweter L eastern and soutbeasterr regions of Sri Lar :a, nitrite conceniralcns ol
oo e JC2T0 . eveis have teen recorced. At - runegaa and atnapura, ot

A

- atiors of 0 80 rom and 0 45 p~n respectively i ave 222n cbserved. The occ L e

22



of high nitrites i ratural waters at shaliow depths is1 =iy to te caused £y pomt- ‘ion
as no other dominating factors affecting the spatia. distributior. of ~ ‘res hz '« ~een
olzserved.

e fertilizers, human and animal sewage are usually enriched with high concentrations

ra-

of nitrogeneous compounds which may enter into a groundwater body as a resuit of infi
tor.  “he conversion of aminonia to nitrate (nitrification) is brought about by highiy
s enizlized soil bacteria . wrifization takes place 1o two steps. n the first step, ammonia is
o: dized to pitrite fLowed by further ~~idation to utrate The accumulation of high con-
ce raiions of nitrites in “water is often attributed fo lol'Lition of aitrification at the nitrite
< o7 “he rmeafic environmental factors invoived with this mechanism appears io be very
cor L= .~ er controlied conditions however, the ozidation of nit “te to nitrate by nitro-
bacter io inhnibited by cyanide and from spectroscopic studies it has ' cen suggested that a
~7tochrome is also involved (Fiughes 1975). “he migration of thece nitrogeneous species
1eaally oceur in several ways. Ammoniur: (77 4+) being positi=Ty chargad gets attacu~~ to
ciay particles and ciay humus in solls which are negatively charg.4 Ca the other hand,
mtrates and nitrites are not complered 1 soi's and therefore are free to move and are
leached and enter  to the groundwater body.

Nitrite is usually present in smali a»ou~. in well drained neutral or siightly acidic soils.
- cwever, accumuiation of nitrite in apprzciable quantities is observed ~ calcareous so
“he alkaline p in the soll is particularly favourah'e for nitrite accumi-_tioi:.

" ne disiribution, occurrence and prevalence of nitrites in the environment are of utmost

Impcrt imee since they may act as precursors of many carcinogenic coupounds

ho loripation of I7 - nitroso compounds by interaction of nitrita with substances
susceptiple to 17 - nitrosation has received much attention and substarces forming carcino-
genrle - onitroso compounds include secondary and tertiary amincs. The distr’L Lor of
ammonium ion contents m the groundwater of “ri Tanka is shown in map MNo. 5. utialam
and " -ipara: areas contain the highest ammonium ion concentraiions i the groundwater of
CriLanka. JAimponium ions generally enter groundwater from: the decomposition of nitro-
geneous organic matter (eg. domestic sewage) and from industrial effluents.  ut of the
wells studied, 74% had ammonium 1on concentrations of less tha .20 ov,. 2 3 6%, 10.6%
1 7.4% of the wells studicd had ammonium o conceniration ranges of 0.20 ~ .30 ppizn,
€.30 - 0.50 pp.mand 0.52 - 1.00 ppm res Loctively.

“herz 1s a mariczd correlation between the distribution of ammonium ions and the macro-
climatic regions of Cri anka "'he occurrence of large concentrations of aramonium ioas is
ebserved in the groundwater of the dry zone whereas in the wet zcne only low a1 'moniuin
01 concentrations were noted. it is of lnterest to note that thic is aliost a reverse of the

natic zonal distribution of nitrates. Although the extensive i wut of t «« ammorium ferti-
w18 wre high ir the arable lands of the dry zone, the contents of an . 5niur: 10ns leachabie
rte - decp water tablz i very low and is severely imited by “ie scarcity of rainfall On
we o wrlewd, Oe extensive rainfall in the wet zone termits the easy mulgration of
¢ .no>.’ o on. rem the solis as aresult of cation exchange . art frem climatic features,
o*Fevs’such as popuiac on deagity, landuse, a .0 zacn of fertilloers, efc. also govern t

Cuy

stril widon of th.a moia  icas o the gr~ = rater . 2



Co30 7.7 B k- No. 6)

el -
st

‘nz s the rmost . .r _ant eiement i t._ hydroseacre, the ocean being considered as

«rc wantpartof 7.0y osp = tis generally coo 2 arye - “Tavels through the

cyce Wil .l rinve rement in redox reactions, ¢ o v 0 ¢ .« life ,rocesses

|

J. ..ogice!

“frlzats en o aas ) - large wariation of Tl with tie _.cLa_. .. a2 ' mirusion
of le.. oy sce ater ccatam uation of grourdwater or surfaceve - a4 - =4+ aad

o7e ¢ waster. . _nodic astermaination of chloride lonsis th. (fore usef .7 ve .~ ality
"firloxr.i'ltor‘“a
<

Th~ 7 O, recommean__1 " nits are:

Tas
L laxim L. Laait 600
“Cor T eTreC it ' 200
fction e 280
£ cuownlaine - O the gro ~awater of Sri Lanke is characterizec by the occur.  ce of | -gh
<0 o ents with widely dil” ring concentratic s among indiv' ue! wells. The Ji " zc -

c

tro 5~ vange from less (-7 1071 om to above %2C0 ppin with £4% of the studiea we ..
€0 L .1g wate wick iess the= "00 ~om 117 . ~—roximately 3% of tho wells aad more
L 2C0Cn Lo of TF

7 oncu. :nce anc “ehaviour of T in groundwat.: is not yet complote ; undersiood
" 7€ o whore seawater is overlamn by cavernous freshwater “vostone wo fosasi.fue case
of " 2 . vinsula. “The fres’c sater aquifers ui this arsa could possiniy cective an incra eat
of Ji -, clow upward movement of brir o .'nere a poientiometric gradient fz rovrs such 2
u o nl iR tiaces woere veils are heavily overdrawn, cco s of iners'ze . wal o gel
- > onowit LU e fresawater. /i special case of fres. sater — calt water interface ic for - in

t = Tes u,7 vegion where the rocks are ___ghiy vor. iz ‘e aad fresh grc 1 water fioats in
oo .y 1 oco figurations owing to depsity differences. 4 high conc ~tration of C
grovudwa ~° is aso observed along the l.abav .i shear wone - incomalec .
honeac ova . geperay, water inomas [ fauit conss contains ¢ er 20T anc ~Zly4
conc rations cor .ared to the water » areas catside far t zonss, Tt ic worthy of note that
2g ~rwoccurre ces of GIT — bea g moL erass such as scedolitee | ave Lee. vipo e away

N

fre.  Tncoma z¢ along the wn'r zailr=s beit (Jayawardensa, 1983). ™ ner, the formation

of sczpe. 2 1s also reportec to ze duc to the passage o, orm» grouncwater (rich in Cl) o
“o & water through the host rock (Shaw, 1960) “hus t-e ccourrence of a1ga O water
-~ -hawe i Chear Zone may well be due large v to ir "~eralis’ g — perhaps a hy- o -eme

FsoseminowrloD L0000 Ll JLonclzoor egr to:grounc sater of 3ri Lanxa ~orrelates
. . X

-c o~ 7 o vraves T e " -~ Isolne for =:ar _le, nearly coincides with sooh
ac. iy el . e . 2t a < dry zores ke existing irformatior - Iiin



rocss does not suggest that weathering of rocks could s plv the quantities of ™ nor -
foia. n the groundwater. However, the relatively high 7 ve. > C26 ) o served nt :
soutnweste 1 r2gion could probably be explained by the process of .. ... n. of scaco e
or oter JiT — bearing minerals (Frederickson, 1951). In this process, “w: | iozc
cenetrzte luto the mineral lattice. At each penetration site the electricai neutiz 'y of the -
solec @ is destroyed and an atom of one of the mineral constitueats is .., .acec tc
co. .ensate for each entring H'. A parallel, but different, reaction takes place where 17

~ 7 occ y exchange siies on minerals such as mica and hornblende. * 1e ion
A1t _"aces the adsorbed CI7 jons releasing the latter to solution.
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" J7 RIDE (Mu. No. 7)

Compounds of fiuorine are fou. d in soil, water, food and in the human body in the form of
2. ~ides.  They are a-c - ragent .

gea water, ir: some supplies of drinking water and in
oM’ cral deposits such as T orspais (Cafp) or zpatite. The environmental b= aviour of
Joride is of grzat i .orta’ ce r .ysiologic ly Thidren are more suscept ole to the cffects
oi fluoriae than a”lts in vizw -7 u » fact -~at childrens’ skelete tissL.s are reiziiseiy free
coga inoorides an¢ ace thereorz a o« mors rean v he intake of ercessive qua -titice
of “uoride (more than 1.5 ppm ) cortar ae 5 .1g wate partic, laly Jduring calecifica-

tic  may cause iscoiouration of © :th of o “-= . fthe flucw e conc  ation it the
drinking water 1s foss than Co 0 Lra, t L Lo Tl e O s carles 1y be oy

£ , e
Lz Jlown Bnman Y the £ Lor'de concentretio f vnges et e (10 o~ M) “nc low
five ucarens (below 0.10 ppm) are rhainly sitnated L. . ofuc. o, w e wtac ¢ orc

¢ vas heman T ovothe 4 7 zoves Ttis concsiva e at 1o~ weg zonw v oort -2 overage
ramfe  excecds 300 em 1y certain instances, the leaching of so *~ zselts T Qg (=0

iz aeacy ior sow bic lons to be ieached and carried away in solution. Tivorids iv | o w: to
D ocasily Lach:d from primary and secondary minerals and soils ur r the affect of i
e uz [P uwkesand WVebb, 1962). in the dry regions, on the other hand, evaporatior tends
to bring soluble ions up wards “ue to capillary actior: in soils. " he composition of the rocks

of L. arsa cencerned, particularly the easily leached constituerts coupled wiih the

‘imate,
cvo the Zey faciors in the geochemical distribution of elemerts in o tropical 2gion ' he
« . ance of fluoride in the rocks and the easc with 4™ ¢ 1% ~ieached un ~~ che =ffect of

870U~ water have an limportant pearing on th. abundance ¢f flnoiide in the arcas concernad
and o ce the prevaience of dentel diseases. Lt s apparent from 1T . 7, thal [ igh
fn orl. e concentrations lie in the eastern and rorth ceitra regions of ae counti; ' -e
cenu -l un country and the southwest coastal regions have re.at've.s low f oror’ e
c0 rcentrations.

it s of interest to -~*~ that the high -- fluorice zone of &ri  ankalies caan  ieraiize bo.t
at the igolend - castern ijaya» geological boundary. viunasinghe and J ssznayaie
(1982) ir. itheir plate tactonic model for 112 geologic evolution of Sri _anka, suggested * at
ne | igh 2* l—eastern Vijayan boundary is a mineralized beit a 1 put forwara a serizs of
cvidence to suostantiate their theory. ~ e discovery of a Cu — Fe « eposit at Seruwt'a on
this boundary provided furtner cvidsnce to this theory. *luorine 52ing a voiati e el ver . .s
..own {0 be abundant in such tectonic zones and are enriched in rccis fou ~ . at st oca-
075, ranites are general'y rich in fluorine and such granites arz f_ 24 In al undance at the
= . Jijayan Goraplex.

I relogically, 86 — 90% of the fluorinz in calc-alkaline granites is usually located in

_2 2wt lesser amounts in horsnblende, muscovite, quartz and in accessories Cwever,
pone ~eyoiefuerdls — apatite, s ! ene, fiuorite, lroile, nyroch:ore, topaz, tourmmaline,
Pow v, cryolite, ete. — cccasionally contribute more than 50% of the 1 ~-orine notadiy

N
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‘.- . ag &7 .a " ewsoatic roof zones.
~y - s oot agothe " ghest fiuorice concenirations in well water, the regio: -
( 7 s o fanueedhzpaca are prominent.  fluoride concentrations as high as
Looo. oo oL Imnroorte . rom: thesc arsas.
“ fact #1 t 0 o fluoride ica can take L 2 olace of the hydroxyi ion and
o s r ooz atar ~do " o~ substitution of fluonde fory o M0t s to
S Toou T vy of doric vadit 0 4 cracges T femsive researci has .ern carried
o0 "o =,y cey el zaange L gocelogical raaterials. oL en ce of higher con-
moctee g of f el e - oarze poering o cerichi vocks s ¢f refe c o -~ 0a
e s T 7T = ’ Soange Lbv o e emeowatern o Ctlio Tt rticl wis
WOV Ll Tl L St ezoffiiciiiralat, Yo gL ORs. L LUCET a e, Jag o )
2T A et 0 Te IO )T Dimmisowd i o aabers T T2 anetir g0l
w ooz an zae Lo or s..oal teeth wre con..oo ... Ll ccipa y oof liydres -
St e s eem g tfe pasc o csel soonlly et oo
g concertnoons ol ~= 2 ¢ grouna vater supplies have becn the cause of - tel
T rodis (tooth wottling) ~ o o :rsons vho have 1 od in thesc arew, and have i es <
wiotooas o Lot o0 Loce LD JLostow.al.s a concentration of [L.b mgfi . tne
GO e Gegons’ o T L ot vl fal to acalth. Lac of flucda Tt AT T g
INL | T U ( OV 1tal cavies, “ince fluorides entel the Loy s o0
©o- g coosu 1 o geoe o cal 0wt of fluor e oo par © ¢ on or
Coy SIS CRNCHI no v 2n the stud s of 6 peoidenc: of o o diseases
AR5 '
RV ;ooenged el sany of erystal e ror sapatite when Treride is ac ont
©ottwrl oos o oy. o owsever, when fluorids as preseat L te water suvply, cor o of the
) L7 oSt e v sevmgrated nte the apac t: o1es el lattice of toolienz T J g
OO L gl L Tte Lceme hasdera.a A ssl  discolour. T hasubsit L
fooms o oLy DMyl 0N TTOTESCS T rce fluorapaiite 1z mors siabie than hycdroxyle & -
“ A
- Ly (73(‘?6\ £ eoride substitution Into tooth euan 17 ~iTe0 < Ty ~
s T ' Coaoou oof fluori Loce Lazs that o .o
g coc o n e “ty of 7 -orids decrzases with ccves -ty oot o v o
o o Teamcoreveraalvir bea o7 a L el .
s L) R ‘ortant obs-.vations c-. 7. oot T moof Tta
e s 3T ol eiof £ T o Toe L . water
A O 1 I R A cefliiill cllnag.
o SRR R oo 2. of too . ~out! g was nigi.
. < P Lo w0 .o5C L wers Lot igh, oour ¢ of dental
Toote.tTToLolovn
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“luorlle ‘ons can be exchanged for hydroxyi ions or. tooth surfaces. - rer
evchange to proceec, either fluoride ions r ..l e a. . ant, or eletccher iz = ao-
ments as - escriced by Hem (7970) on tooth su:fac=s wor.. _iave ‘o b= . fferent tha., oy
actually are in order to speed up the exchange reactio = 7~ - ~ ¢ of jon ex<harge i
app. =cl by deniists on tooth surfaces whex tovical fiu. ': - cecr :d aga ot
tooth decay. I areas where fluoride is iow or non-existent =~ = =y er - -~y ADAsic cr a

[\

get contaming as wrc. . 10% Onfe is often applied (o . *h ol A< +gl pa ‘ents
(#merican Acadeiny of Peaodentics, 1975). ° onizatio s cc SP Tzl Lt Cov.aars

snough ' or..e (75 200 mg/l) to vastiy s zec . the excha e s ~ Luo. - oms for

pvorovyl fors. 401 effective, - temicrary bar.er aga...st a .cav weh o2 o

Y

wutn surfaces. | ost e woces Cve that for sevoctitution Ly syel o o f o .l J.gested

nd abzorbed ihrough the digestwe system) ratt ov L.z DY

to, we T cru - (iom exchange
on the tooth surface) is the privcir-i ) roczss by whic. _voarl : i

o Lo2iz i 0 toc
cnrzl Jucctroc emicas re. oo e, s 0 toot: siv feces a1 aot o~ - cooutr e for L

oaroange to ta - place (Lack,7980). 7 L acti'elh o7 L Toae ot sy Tere

size a . have exactly tiesa ac loi fo chargz om0 s - T g guggest. Lualcyste, ¢ 7 orore. e

;

€1 27 cip omed T oL Al toor s T

~ovizw ol 72 By dcatio s o dental health of ~hildve  and (~non st of vtk § e
i zaults, it Is tmportant t . - the oriLr . concentration of fl. ori ke cgint n p
wa crso oplice. a0 %0 Tu e heryes dice to o- fact th ot the vact 1 w7 07 op e
untrezl” . water fre.1 ug wel  the roL,lz 0 A7 Fluor'de o cess or def - - T, omay otz

e

ensily overcoine  »fluorication 1s generaily ao. . e Cchan tr rewovelof ot e o
scn as La or e, Floales (1970) states that the - -+ sresently three Sve’reds ' a2 s 2
~roved to be opracticabiz .o r var ‘ng conditio v of row-water guality era i~ e Ty of

freat s oot chemiecls, " he othods 1 ovolve the oo of actival.d a T, omo U or

‘r-"agnesih a con.round .,

¢ oceatme, woaydron,. o og ocsiv. o silice © has the e a7 e 2 Tty to T e £ ooy

' m

fro Leaacuous “ouilo 1" ratcria - as beesier cy twith co Lie abe succer s - the

cefluoridatior of satural water (Ra0 et. al. 1972, 1975) Sflvesic - otake by oo Ll

Ao cuwionarw verol parar 21 s viz chu Tz to ositor of ser e u AN S

ste o of themed'c .o ard dive of cortest.  aor . a. (1275) . seatec oxcetle ke
cating the  ste ze of an e 1 aviir T twee  the s oevide covcenire omc - tas

o, "tior ~ad thai tave . -~ Ly scrpttice over e Al ngeofe oretaco v Foy e

ev. oA 2z, .ence strongly suggests the mvrr s of T foe (0 grouy ac contiL tLyio -

sism of the L ocess. . e 1o ecrs < e referred to the nhne gl ms ol
[1272:1975) fou watails.

L

o ~ yal e

- e ettt eem gl o gen.g L. lc water s Uplies is of consiien ™z inter ~0 o

o -

Urie cadaoview of the fact thet serpenits -2 “=posits are - =~ ia = ... Tr. "z



Jez of tire seeds of clearing nut (Bot: Strychnos potatorum linn. Loganiaceae)

s Ingind o

The s 7 have often been used by villagers to purify water. Zven muddy water is known
to sel! .2 down rapidly when piaced in pots the inside of which have been rubbed with the
e« -~ "k oeffect of adding thess seeds ir the defluoridation of water ne=ds to be carefully

i v ‘gated as this may provide a cheaper method of defluoridation that is acceptable to the

gl Yol
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Y ™o A or N . N
LY. [“JL R ; ,.,_,‘,_47.‘1._, ROy ‘(1 IT’ 3;

sitcon const ‘utze aout %0% (atoric) of U 2 eart.. o Lt aa Lis invari..y associater with
o p ot ansisgar. s catzros o runeralt o ¢t o ut s The trang ort of silicon ana

1ts 1 7 aate aseo iaticr with iving organistis st inve e s~ 7 sz on of tlie massive

fo Mz of ooce ¢ 7 sacats, a process reouiring their . nolymestTon, Uhoq < 1ca or
olici e 1= ©7 contact 1 water, there is invasiably some h' - ic ssiccf, - ™ € ron o -aad

s u..>ac lis iy ated in very sia  uantities into the agueous prasz Ct . a  the
selv ot siticie acid is of the orc - of 100 zpm and at concentration: selow “'.. = “sts
2§ @ 110 womer Si{o 'l‘/;(‘ &t cocentrations rauch above 100 Lpy o, mo  ~eric o zic ~ iy

s to molymerisy, o

:tually fo o Ing col oidal silica.
nz2o oo 8 shows w.e Jutribution of silica in the gro lwater of Lul av a0 7 . ¢y
Cceval previoaces ac degeribo by crain (1975) closely forow the cencentration of o ca .
gro nLsa’ - of the island an this featurz points io the fact 12t the formation of ¢ - /¢
“ert aywed an mportant role in the geochemical transforitic o of ulee 7 thea o .
o5 ot ha Lcen observed that silica concerntration decreases ~ one~ocll 1L kac oLz
reglons whereas it bicreases towards montmortllonite regions. .. celut vely constant <o~ -
tr~ on of siiica in sowution suggests a steady siate of zaolinite < montior o1 1l ect 1-
k.7 .n. Tlis phenoraenoi s well seen in th 2 lntermdidiate ¢ rmatic zore of ' "aa%a  hac
peen observec that the silica content varies positively with annuai rainfall ©  the wet zo1e
ar * o ogatively i the dry zone. 'n the wet zone a5 the waier tabie is shallovs, 2 seco ary
siiicd, fou. air Letwuen soili particles casily iigrates into th: grounc« ater. “he Jlow v~ =g
of po -y . and p "{7i)y i the wet sont favour the eshacstive leaching of a "d scils.
owe ey, In the dry zore, due to the deeper water table, most silicon foua i~ Lie grov— -
watzr is 2robaply derived fror: the decomposition or metamorphism of ..cate minerals.

31



‘t has besen noted for nearly a ce wiy that trace elements € -~ z -ositive ¢r ~zgative

“.fluzace on biologica srocesses.  lowe.. 1v1sonly recently thatgre: . Tz ~sakze

p:aced o the study of the behaviour o “ 2ce - .- ents in aquatic zviro..
he term ‘trace element’ is rather il defined Tt ...J .owadaystoe = . e ccof

¢ Mends occurring i minute guandties in the envivonn - -+ In additio, o. 2 fer st

<t

as © eavy metals’, ‘trace ocrganics’, ‘trace meztals’, “micyo « ements’, a . . dcco- rients’
arc used synoaymously with “r - term ‘trace eiements’,

‘ron and mangancse compot s are of particular imoortance . .. 2y are redc - . rsitive

LIRS I

eler Luis in the epviret  :nt, and can act as poiential sinks for o o~ ~ace elements.
sor.l 0. % 1 cop caomtation phenor zna of transition meiale by co ¢ compounds of
Iroa en’ manganese are largely controiled by the ™_ and . 1 of tne mesia. A _act from those
Y. O¥ se sitive rcactions of iron and marganese, organic matter, ¢ uy we - and fulvic
aciay 1Ay czert: positive influence on the comnleration of e and Mni. . va

. \ . . . . .- . 9+ .
.n the aquatic phase, the essential y soluble fornmis of “e and .71 are €T apc o~ Allels!

4+

2
caix occur largely under aroxic conditions t has been show that v ™" and ¢’ Tare .

only oxidation states possit = for iron an- manganese recect *°'7 1 onyge . ccilal g

.~ . . 9+ : + . - .
waters. These forms can be reduced to the soluble 22T ar4 p2% jous enl7 e Terance
. " o \ + . O o 1 .
conditions. “urther, the oxidation of an anc e’ wmay also he catalyzed by a wi o
9

range of micro-organisms.
"~ occurrence of relatively high concentrations of Fe and Ma in tre groun. sater of
Sl an ais a wide-spread problem. The majority of driu -irng water we!'i &0 not ~=d on
account of their high “e and W n concentrations. ron 17 pa ‘caar *  arts & taste not
acce wable to the majority of vecple using well weter “ ™ ~ occerrence of e -1 . -

f— -

groundwater of Cri anka is largely controlled by the naturai environment 77 3~ roor
soils of the area concer~-* - lay 2 significant role in the distribution of iror: .. lraw ja 2sc
in the groun "water. /s roted 7 Terath (1975), extens e bodies 5f = t=-i ¢ occr v in t-
district of Colombo and alorg the southwest coast down to L atara and ‘auga > 0 sa

very commor consiituent of the iaterites, and since it is geocherically mobilz uvicd-~ra i ¢

concit ons, 1t inay accum..iate i.. [z groundwaters as a result of extensive leaching ™. .-
u ore, the water table in the lateritic terrains is very chailow and may fluctuatg rap1 .7 with
ra’ fal ainwater may have an impact o1 grounc sater by its own corpos: .cn ac weli as
oy s werztion of cor porerts from soi. Cince the moblity ¢f mogt & ce 2 .. el (eg Te,
Ln, £n) are'n  denendent, the slightly acidic naturs of w=t zc : late **z zoi ¢ 4 the
~~tensive rainfai favours tne accumulation of “e in the ground.vater, | . conirasi, . : water

te” = " the dry zone of Sri Lanka is very deep — greater than : © -~ - ¢om= cases. hez <a-
.2 sois in the dry zone largely ‘mmobilize the iro~ whivi fo » cclioica cxides and
a2, rc des

7
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/s shown in map No. 10, the highest manganese concentrations of groundwater
recoer. . Uin areas around Trincomalee and Tabbowa. The disiriluiio. » i gz ese appez:s
t0 e associated with sedimentary environments. Asnotea’ ; Laxer ef a. (1824) 1 :re ave
iwo main sources of manganese — one is a result of weathering processcs =1 21 sroduce
suspended partictilate sediments. The other is the influx of soluble reduced K spacies 1
varying proportions. The mild reducing ervironments which usually prevai: i - ' a_ _owa a._ |
Andigama sedimentary basins and the Mahaweli delta at Trincomalee probabiy accow * for
the mignher leaching of Mn2% into the aqueous phase. The distribution of Te, . "o and o er
clemenis in sediments of the sea of 3 -notsk (Nissenbaum, 1972) further confirms that e ic
mal: y incorporated into the res .aal fraction whereas Mn is more associated with toe

aqueous phase.

34



Only few ..l ss contain chro. 'um derl «lfrow patu a.. rc.s. Vanali -, cobalt, cor Cer
¢ 7 omac Bo oever octt Tt im zale ot corl Tt s Ly erosits w.d m orga ¢
vl iven 56 most waters rare . conta’umors ‘han trace ~ u 2see - oents, | ac for
~o o zisa voostt aro. . and scils but is only a.oner cor i .ot ratural waters on

con toi o acic v~ o~ the fres clementac Lo L ao.

.

1 e oz caviroy sicnt, chromium ewists as chromate, The w57 o is 7 ydeo vred
cor _ ctuiy i sl 0 we*e apd the chromium precip cates as the hydro. . - ./ g acr
amaor toodv L Ltion. So' tious coataming cobaltous ione (Co +) are y2~ <y o o~
il AN CCRE T 0TS (003+) arc strong oxic .1Lg agente ¢ . are therefore .m 2
ctroowater Topnera douca iy an 2el sz oct tomainiy inthe lo s fo L
Ltz dooorganisms o' sota e crgeme Boas U iacuu o occurs int U ¢
avue S rens Y org done When it comes 1.0 confact .ith orgas’s substarces, it 7 .
T W e e~ e organic subgtrate,

)

oo, v ce verie | to the cationic for

~

e tdbutio of T Do Lracd it grounc saier ot

oerk T lrated in
Sooaal, 7008, 4, Saratehooo Lec Lo ey histegre s (fig. £) Tor = v ~ +show

tbat 15, W& ~ur 27 vms hat > 24 o of totar ur > 190 ppb ¢f Zs. > 400 D

1

“iwne reoectiver s ith groudwater o U Larie carecerof Lva o Toaly _Za
29 =~omee vely had > 200 ool concentraiions owever wit ystricl < gl Sy

" wenathe roblen of grou ~dwater pou ution is recewing - tore ¢ __ention. e iga-
dotw in t' > atralana w.oa confirn that sorac wells locaws meay * e = ue = 20 5 Im
dizlan~~ beiwzen factory and well) are supjectes t¢ ~o5 . 2 or from 1r o'l cwasics. Ae g
st o thhs the U ocoutent of grour Twater in these areas is fugh - thar the v 'L .s

POUTTTTYIIe T Iy L

Theror Loaaa miocrale of the arcas « . er ¢ Favatiean 2iso &y a sig ant roiz 1a the
werm e o of seme meais, he rocl L ln Ue arca coveaow by tae ho ry o Lboeer e

gl o T e the g o T g Te ax i ot ¢ crare. ownto o ... 2 lized

a7 onc cowld t. Llore 2 oectsig, ficant coneer tztions of - ueie 14T g2 zrens
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11 Lanka, a country of 15 million peogle, cnly i5 — 25% of the =0 "= have ancass to
- wed water, and the majority of the country’s health probiems ars relai.. o ar uatic
~ vronment. The majority use small, uaprotected weils, and in rural s=tiiemente, res2rvcis
~ > vioter channels are the main sources of dringing water. The preperd esal of ~
d ouier wastzs through sewerage systems and latrires is 2:50 severoty 1 .iod, - s 1. »

1

1. of the pop. ation having satisfactory latrire facilitics The poor waies

ST~ HOly anc
excrota disposel systems have resulted in 40% of the Cri Lankan population | X FE sed
by iychowd euicebic and vecillary dysentery, irfectious hepatitis, gastro-entesils, Coaitis

7. worm infectior.. " fe aeed to carcful.y wmonitor the grow <water quality of 5ri f.a - a

pd

- refore of U gh priority and usto now this aspect has becs negiected

viT tental gecchemustry essentially deals sith the geographica, w.. ribution of elemenis

a  forms the hasis for a variety of interdisciplinary studies ‘1voiv’ glon !

~s

[

2¢. ., quality of grour "water, agriculture and nutrition, soi! fertuity, o 4 ~v g~ -
¢ loraiicn. The study of the aburdance and distributior: of some trace .owserat e
cesu ting wiological manifesiations = soives geochemists, public health workers,sol ¢c .77 =
~~~ ogists a1 nutritionists.
“Me ol ixic 1 quality of groundwater is related to the geology of the arca concerred. For
swa ~plt arcas underlain Hy acid igneous rocks such ag granite or arenaceous sed ... tery
roc s ge crally contain iower jevels of esseriial tracs elernents -- particr oy 2 il row
transitior 2l “meats — than areas underlain by ultrabasic and igneous r¢ ~ 5 4 sua "$2
he wver, may sometimes contain sufficient corcentrations of po ratially tor Uziernts
{""hornton and Plant, 198C).

“h study presents for the first time, a chersical ciassification of the ground water of
Ori Lar’ . tis oped that this chemical classification wor "1 help not only the iydrogeo-
= ..aisi, but aiso others in'z number of saientific discipiines.

I 1 P30 Twmotr

e gre -~ water of £vi Lanka can be classified Lato the following 4 main wates tyres

“ Ca.cium e

1L rlagn. LUpe

ill, Zc o tax [petassiim ty= o
. Nor tcarant cation type

Mar 7€ illustrates “~~ - stributior cf these 4 major water types in 511+ 2. Y yTein
riner sub-divided into the 304, H?‘:O\g and DA types, Ta“':Zcoows 2 averzpe, for
- cente and ionic specizs. :



0. 7t ce the riper trilinear alagramis for the calcium water tyze 1 Ot Lanka, this

7 - of »vower de-distributed mainly in the nothern, central ard in some parts southern,
S..l.a . norti: central regions. The Cl type predominates in the riovthern rarts whereas

=7 2 tyres prevalent in the central cegions. e effect of sz ‘rity and [he sresence of
S v . o.s in the areas cou.d possioly be attri » ced to such 2 distrivutior. Ta- = 8

siowe -z correiation matriz for the slements and icalc soec.:s ana ed for e alcl g

ty . of water ©+ Sri Lanta. “The total dissolvea soilds (17U ) show signi_ca . cor lations

. . Bl

Wity g TUgand 3L D rransition clements howaver show no cir fimani covrela ors

fortur o, nofwre -

S Lo Lo rol ot of wyate the *~~onzsium ty~ 1o distributed only
Trerti omn oo artas, Lo.osout tera parts of the country arow.d Smbiipitiva having h'oer
wecoata o athis o2 of water, only the Cland 17y sub-types could bHe fou “he

“Lo bt oad the Ther rilinear dlagrem for the Lig water o oe are showrt
Sooaratd Tl 4orespectively.

. y.ct Vo.

Ts e o 2 ajor getwt ann s distributed widely in Crio.a -a, particulady avor .
L= contral ceprea Tacs ort’ wester , vorth central and the cut~ costern Ary zouer we 4 v

P

s sty ef grovn waler, Urom among the sub-t;vs, the ©otype is oo omi @iitly
L s gloas. scess oo evihoration and probable influence of salint - may kave

conte 0 o the zvalencs of this waler type. o Dol ows the cor  ation matriv for

fu b water tyyea Figo biliurtrates the | er urilinont agra-

Lo vriratea:  To7L 1€, 122 noa-dominant cation tv .o of water i ¢ oty T ced m, i y at the

mut oo 1 cen g2l highlands and it some parts of t-- zmorth contral ag southor.

“he  2Tg an ne -do. hant anic s -types predominate in these r2glons,

© 5z ooorear o o 10 for tae cec-dor Tt cation water e a Dgl

Vs i eyt 1 ar lagrams.

Lo Toser soar 07 pe T T tion patterns of Y2 gro ~-vater yoes bn Sri o4 oLa reves

~at thenasey g oocogy & Jd the cimatic factors affect the <her’zal -2 yofwa~ to
agreat  ctorr e wonz of § " xa (see map. 16) corsists for tac ost a of one
~ -

.00 vos ot catioi typs, o Cl — 22 a  nor-dominant anion (7 T oLt teljgzo oo

comrir Loz bvafll tyoe Leac Unates and in this tyre of water, Tz 7T eob iy 2z oot

t
T Con Lo ¢ as

~rye 3 vast areas of the dry zo = Ivadorat:on uncer the ctrong . cu

.Q1A
Wi g o Lordry zene of O Lanaree 45 r ae accum Caticn of o0 rhcz L L. coil



Piper trilinear diagrams for the calcivm

Figure 5 -

water type.
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“iper trilinear diagrams for the magne-

sium water type.
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Figure 5 :

Jiper trilinear diagrams for the sodium/

potassium water type.

47



000'T

[2A3] 3IUIPYUOL %G 18 2uedjuis

sat
Zs¥°0 0001 2018
$9T'0 TGO+ LUl £
L10°0 49T #IT0 0001 YN
TLT0— CIT0— #IT0— L8I°O 000°T Lo
L0T°0— +£Z0— +¥E€20— $0I'0—  ¥ZT'0 0001 Belki
112°0-- 0620~ 60%'D  ISE0 £60°0- 900°0— 000'I uy
ob0 L60°0  08TO 81070 SOT'0 600°0— §90°0- 0001 0,
0£0°0-  $£0°0 1600  ¥00°0—  SIO0— ¥LTO 1000 661°0 0001
7023 OL1'0  §50°0 9000~  H¥1'0— 89T0— 2L00— 9900  TYO0— 0001 o]
£90°0— 991°0— LTOO— 0LOO €000~ 3810  ¢%i'0  §90°0— OFI°0-- 6410~ 0001 3
ZLU0— SOT'0— LLOO— +0T0--  8€0°0 - L60°0  S8T°0 - 8600~ 7800 €00°0— £00°0— 000 U
€€T0- G600- 8ZTO  LIOO 62070~ $IT0  #STO - PIE0— $000-  69T°0 - L9T0  ¥Z0'O— 0001 2
075'c 8910 L9T0  S¥00—  8STO— 8IIC - IZO0- bHOO  SPOD— 3TTO  960°0-  O¥00— S9TO— 000 IC
ZL6°0 0610 L¥0'0 - +00°0 €ST°'0— 8LOO— LITO— 610 €00~ €SO0— €200  SHOO+ Z900 €700 0001 ros
0840 ¥LEO  YOED  0STO YET'0- -~ YOT0-  860°0— OE¥0  L¥O'0  EIT0  9TT'0-  8IT0— EEE°0- L98%°0  TS00 00071 €0
6050 BZEOD €810 6070 P60~ L0200 00T0— $IT0 €500 $90°0- E€1°0— 6¥00— 00TO0-  D6TO  LZLFO 41690 00071 BN
0920  9¢¥0  0¥Z0  0ZI0 YZZ0— 6610~ 68T0— €ZEG 9200 6010  ZLIO-- 0SO0— §STO— (530 SITO 9680 .ILSC 000 Lo
640 90TO 1600 §00°0 Z610— 6£0°0— SET0 - 090  L60°0  $ITO  OL00— 6000— 960°0— 6TO  6LZ0  9E¥0 66£0  43PSO 000 i
L0680 ObT'0 €01 . THOO—  HTTO— E£HTO— 6800~ 000 +HOO— $TOO  9TI'O- 6000 THTO- LE£6L70 ST0°0  4L6¥0 TEE0  40L$0 6ST°0 DJ0CT Bt

sarl tois a4 v Zon €0il uz nz A > 1 uys 24 jie} 70S fot; 3w =z et BN
odA ] 1o1EM AUQZV UOTIED JUBUIWOP-UO}! 93 10] XUIBW UONR[2IIOT, — 9 3qLL

48



rigurz 6 - -iper trilinear diagrams for the non-

dominant cation water type.
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