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HYDROGEOLOGY, ENVIRONMENT AND THE RESERVE OF

THE POLHENA GRAVEL DEPQSIT

1.0 INTRODUCTION

1.1 Central Expressway

lourney from Colormbo to Kandy had ahways been a nightmare for travellers . Jt usually tocok 3 hours
In 1970s and gradually Increased ta a steady 4 hours aned accestanally extended =ven ta 5 haurs on

Fridays,

A less-than-twa-hour connecticn ta Kandy wauld have been a game-changer, The people of the
Central Pravince have been oressing the government for several deczdas for Improved A-0o highway,
As a result the Matlonz| Master Plan for 2007-2017 of Gavernment of ari Lanka [GGSL) has identifiad
Central Expressway as a priority project 2o he frplemented | Few sections of this exoressway
network have already started their operations such as Kottaws o Kadawatha sectlon of tha Outer

Circular Highway [QCH).

Under the directives of Ministry of Highways, Road Development Autharity {RDA)] has initiatad =
study to find put a suitable road corridar to construct the exoressway from Kadawatha to Dambulla
via Kurunegala under Centrsi Expressway Project (CEF) with 5 fink to Kandy under the phasz 1 af the
prefect, considefing present and future development aptions of the country. Under the phase 2 of
the project, it is expected to extend the expressway to Morthern and Eastern areas of the cauntry.
Under the phase 1, it iz expected o star the Central Expressway at Kadawatha from Kadawatha —
Kerawalzpitiva section ,which (s currently under canstruction, Subsaquently the exprassway will cross
Gampaha, Meerigama, Kurunegala while ending =t Dambulla. The Kandy link will branch off ot
Pothuhera and terminate at Gzlagedars which iz abaut 10km away fram Kzndy City.

Financing, public protests, constraings |n acquiring sgeregetes for filling and construction, naturel
hindrances such as tapagraphy, bedrack etc are the main factors povern the arocesdings of the
Central Bxpressway. The suthorities have daared almast all the ohetacles which delayed the project
sofar except for guaramtoed sgEregste supply.

The CEC has acquired & section of the highway and currently making preparations for the oraject ,
Gravel for filling is a major requirsmant of the project and CEC has identified a prospective land. The
primary purpese of the study Is to investigate the hydrogesalogical regime In and 3round he
Froposed gravel pit site anc to make recommendations to estzblish an etvircrimental friendly
mining aperation,
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1.2 Property Description

1.2.1 Location and Access

The Property is located approximataly 100 km by Calomba-Kurunegzla  highway and Kurunegaia-
Megombe highway, west of the city of Kurunegzlzs and can be zecessad by vehicle from Kuruneasls in
approximatzly 20 minutes.

The main Industry In the reglon is coconut plantation and allied industries, Agaragats  minitg Is

done in artisan scale and aperated by small-time operators. The region is expected ta be g good
source of skilled persannel, support servicas, and mining equipment. Figure 1-1 shows the Project's

reglonal location,

-Dampe||assa
R )

Figura 1-1: Project Location Mg

Tha Froperty Is situated 5 km away fram the Dapgollz juncton along the Dangolla — Metiyagsne
road. On a closer viaw one can sa2 the plot of land s |oested on the westarly dipping slope of 5 NS
trending hillock. The average slope Is about 11% whife the highest point of the land messures
dpproximately 140 M. MSL. The soil is vary sandy in nature owing to the quattzite bedrock st depth,
The cocontt plantation shaws evidence of malnavrishment and mismanagement. The land has heen
abandaned tag fong and the n eglected coconut paims show signs of weathear beaten past.

Figure 1-1 iliustrates the picturesque dendritic pattern af drainage as depicted by enveloplng paddy

fields. The trend lines af the rdges and valleys draws an arzna like geological structure where fﬁE :
oot lies on the western lima of the Kivdgalla zrena . The rlidges are occasionally broken by

crosseutting valleys formed along Joints | frectures and lineaments on the bedrack. Most of these

valleys ara historically wetlands naw occtpled by paddy flelds, Guarzite being the mest arominent

mock in the region makss highly porous sandy salls which zrdly retain any water aftar  rainy spell

nence pusking groundwater quickly in o low lying wetland/zaddy fields creating a very deep water
tabie at foathills and no watsr table at 21l in aleyatas! areas, o



Grmssas, small and tharny shrubs comarse the typleal undergrowth in the alantation on the sloping
hillsides with larger ushes and taller trees in the lower ying areas near paddy fisids anidl stresms.
Mearby farmers produce heans and malze with groundwater sourced from thick gravel beds in the
currounding plains or via dry farming during the rainy szazan. The Praperty area nss @ seml-dry
limats, with an =nnual aversga temperature of ahout 23°C rd an average annual precipitatian of
about 1500 millimeters {mim), usually oceurring between February and May. Mining sctlvities can
take place year round. The dominant wind direction is from southwest.

1.3 Geology

The Project is located on the wastern limb af the Kivuigalls {arena) dauble plunging antiform. The
main quartzita band 15 about 500 meters i width and runs in full length round the Kivulgalla arzna
struciure, This band 15 aceotmpanied by crystalline limestone at northern and southern edges winile
granitlc gnelsses il In ta fhe care of the aréna, The eastern limb 4f the antifarm “shows signs of
muitiple folding whars the quartzite band appears as o parallel bands. In the |nper band, the

famaus Dempalessa SPrings are located.

Flgurs 1-2. Geclagical map of the ares around the project site

The vaileys in the ares ara of two types, Valleys Setween ridges and those extend thraugh the ridges
crussing them at same paints whars the lattzr denicts fracture zanes in the bedrochk:
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The valieys between ridges ara usuaily shallow wihsn sampared with the fracturs zope valleys, These
fracture zones often penetrstes through the gecicgical formations for fow kilometars to saveral

hundreds of kilametars.

Belng.a very fragile rock, quartziie bancds capry very ciesely arranged fracture zones laying paralle! to
the mega fracture zones run for several kilometers, Tnase minor fracturs zones |n the quartzite band
has divided the formatian in to several hifllocks where Polhena watta is ane of them.

1.4 Hydrogeology of the Site

Polhena Estate has an aerial extension of about 67,000 5q.M. The area receives an annuz|
rainfall of over 2000 mm, Based on these information, z groundwater budget for the sita
can be established as detalled halow.

Annual rainfall 2000 mim
Catchment area 67,000 sg.M. : . l
Tota| volume received by Polwattahens 67,000 x 2= 134,000 cu.M./fannum

Considering the porous nature of the soil and the average slope of 11% 2 10% of rain can be
expectad to infiltrate the surfacs 1o o contribute to the regional water tabla,

- Contribution from Polwattahana tn water tahle 13,400 cu.M./annum

2 Average daily cantribution ) _ 134@;355 = 36 cu.M/day
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Flgurel-3. Polwattahena land and its gria as marked on the ground i
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As per the above calculzlion, Folhena contributes sbaut 25 e, of water daily o the regional
sroundwater takle, Although there was na watsr tahle within = most part of the land , water table
was detected about 7.0 M, below the ground dloser to the BCC24s roAd. After a rain, the surface
runaff escapes the land within few minutes while the Eroundwster maves slowly thraugh the sandy
soil towards the wetlands/paddy fields |oining the regional water tzhle, The contribution from
Polhena would have been more if the slape is lasser than as it is new. To sssess the depth to water
table end the hedrock, vertical electrical saundings were conduected at f pt:ui'r'.l:s slong the baseline

tredline in fig.1-3].

2.0 GEOPHYSICAL INVESTIGATIONS
2.1.Resistlvity Surveys

Vertical electriczl sounding [VES) technigue was ysed toTheasure resistivity of subsurface farmatians,
This methad is based an the estimation of the zlectrical cond Letivity or reslstivity of the medium. The
estimation [s performed based on the measurernent of valirge of electrical field indiced by the
gistant 7 grounded electrodes (current electrodes). Far the curran: study the Schlumberger Array of
electrades has heen ermployed. The eloctrodes 4 and B ars current slectrades which are connected
t0a current sourze; M oand & arc potentizl electrades which are usad for the valtage measuremerits,
Asg soures, direct current was Used, The Intzroretation of the meestremants czn be perfarted hased
on the gpparent resistivity velues, The depth of investigation tepends on the distance between the
current elecirades. In arder to oetain the apparaat resisiivity as the function of depth, the
feasuremenis for each position ara performed with several different distances between eurrent
electrodes, The apparent resistivity is calculated ard plotted agsinst AB/2, which is gssumed ta he
the probing depth. & lacatians wers surveved far subsyrface resistivity values. They were markad
here zs Location CHM BV and ¥ ..Among the 6 surveys 2 (€, and H) could nat pengtrate deep below
30 meters. All the VES nlots have shown similar log-log curves Indicating similar soil profifes at afl the
peints tasted. The values and the VES FuTvRs Were separately Interpreted In order ta gesess the
thickness of the soil column and the depth t¢ water table and the bedrock,

A

Fgure 21 Electrical profiiing using four-electrode prabes in Senlumperger canfiguration
I:Llr;-_nﬂrJ.RE::istivi'b,f Ieter, YEW, 3244 (Lower]
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2.0 GRAVEL MINING

cand and gravel mining refars to the process of removing sand or gravel from 3 place of its
accurrence. Thess materials ocour in a3 veriety of natural settlngs and are commonly used in the
construction industries worldwide. 3ang and gravel occur on land, oceans, rivers, streams, flood
plaing or hills . An [ncreasa in demand for sand and gravel for construction purposes has placed
immense prossure, on sand and gravel resources, Thersfore, the extraction of these important

construction sggregatas is bound to have considerable negativa effect on the placa where they aceur.

The mining of these aggregates anywhere can affect the water table snd sler the land-use for
agricuftural purposes . The most cornman gnviranmeantal impact iz the alteration of land use, most
likely from underdeveloped or natural land to excavations in the ground . Social pressures usually
gather momentum with the news of .‘mpnnding lssues associated with gravel mining such as
accolersted sofl erosion, offects on reglonal water table stc. The davelopers therefore must pay
Atiantion to those issues, reveal the Impacts and identify remadies, sducate the peopie involved and
the populaticn In the vicinity. The purpose of this work is ta understand the snatamy of the depasit
and ta recommend bestenvironment friendly mining methods,

3.1 Anatomy of the Palhena Gravel Deposit

The Bolhena gravel deposlt s an lnsity residual deposit formed on quartzite rodk fnr:-nati_.;::n. The bed
rock s not detactad at most part of the land except for the lowermest paint of the dﬁﬂﬁéﬁi?‘[‘iext T
the zocess road, bedrock was detected at 20,0 M. and the water table at = deptk of zhout 7.0 M.
below . These opbservations prove that the reserve can be ufilized through a properly designed
anvironmentaly sound rmining plan. Figure 3-1 llustrates a genemnzéd profile of the deposit.
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Figure 3-1 A generalized prafile of the deposit
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The thickness of the gravel bed vary across tha land, thining at cither sides. Similar dencsits are found
averlying the guarizite ring  (refoer to the zealoglez) map] tunning for aver a0 km around the
Kivulgalls snliform. There are numerous miring stas along the Huarizite ridos, dlready excavated and
blended kack to the natural enviroriment,

4.0 RECOMMENDATIONS
Az stated abova, the mzin issues probsbly would arise jn Zravel mining are,
1. Impacts on water table znd ’
2. Scil erosion,
The develaper therefore must Fay ettention to those issues ang select the mast suitahle minlng
option where sither Impacts on watsr tabia van ke minimized or Improve the situation after mining.
The problem of erosion AEWEVEr, would provail only during mining operations and cesse ta accyr
oncs ooerations come to an end. Therefore 4] Rossihle Precautions must be tajen to minimize
UNABRESSETY erusion Within the mine and excassive siltstion in Waterways In the vicinizy.
Considering the ahavs aspects the falfowing zctions can he propased fars most enviranment friendly
mining cperztion =t Polhena. ' : .

1. Mining above tha water tzble, causing noimpzct on regianal hvdmgeo!ol—;-,f. -

2. Cresting a duz| purﬁcse grouncwatar recharae and silt trap area within the minae ta

improve bydrogsolagy of the aras ' ;
3. lKeeplng Bewtechnically favarshla slopes in mins walls, closea to natural slopes in the area
4. Blending back to azture after extraction of ‘arescribed volume of grave| by planiing

Indeginaus tres specigs,

Keeping to ahove ilsted salf contrals, the Rraject praponent can achleve an environment friendly
Eravel mine which can finally be an instrument Improving groundiwater setting [n tha area. Figura 3-7
iMustrates the preliminary mining plan with at| the prescribed remedfal measyres In Elace.

4.1 Reserve Calculation
As per the preseripilon in the abaye section, the reserve rap be caleulsted as follaws,
The tetal mineah|e vollime |5 within the sectians LI and i in figure 2-3. The sectional arezs are
calculated as foljows.
Section |
1/2x39%30 = 1335 g, ),
Section I
12413730 = 2055sg, M,
Section (1N
L1377 =479 5 sq. 041,
Total Sectiona| Ares=3865 .5 s,
Based on the lang survey data, the aversge width of the lznd is abour 300 M,
Therefore the tatal volume minesble from the site keoping the emdronment free of imzacts is
1,160,850 tUML, which is in excess af 60,000 cybes - )
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