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ABSTARCT

The Jaffna Peninsula is underlain by Miocene limestone that is considered to have appropriate aquifer properties
for groundwater storage and discharge. The absence of perennial rivers or major water supply schemes to the
Peninsula highlights the importance of groundwater as the predominant water resource for domestic, industrial and
agricultural use. The Jaffna Peninsula has four main aquifer systems, namely Chunnakam (Valikamam area),
Thenmaratchi, Vadamaratchi and Kayts, of which the Valikamam area is intensively cultivated in the Jaffna
Peninsula. Groundwater can become contaminated, by many of the same pollutants that contaminate surface water.
Pollution of groundwater occurs when contaminants are discharged or, deposited on, or leached from the land
surface above the groundwater. Environmental contamination by petroleum hydrocarbons is the most common site
contamination issue encountered by environmental professionals. Contamination of ground water can result in poor
drinking water quality, loss of water supply, degraded surface water systems, high cleanup costs, and high costs for
alternative water supplies, and/or potential health problems. Used oil and waste fuel have historically been released
to the environment through burning, land filling and indiscriminant dumping, accidental spills and through use as a
dust control agent on roads. Heavy metals such as chromium, copper, lead, manganese, nickel and zinc are
commonly found in used lubricating oil from friction wear on engine parts and can influence the effect the waste has
on human health. Sampling was done along the eight directions at the intersections of five concentric rings of 200
meter distance between with the center being close to the Chunnakam power plants. Hexane gravimetric method
used to determine the Fat Oil and Grease (FOG) in this study. FOG was recorded in 40 wells. In each well water
sample collected in the top as well in the bottom layer. From the results it was identified that only thirty two samples
shows FOG is greater than 2 mg/L and forty eight samples shows FOG less than 2 mg/L. Water quality or suitability
for use is judged on the potential severity of problems that can be expected to develop during long-term use. It is,
therefore, essential to establish baseline information on water quality and availability to assist in long-term
planning whilst ensuring the integrity of supply for the Jaffna Peninsula.

INTRODUCTION

Water is the most vital element among the natwesburces, and is crucial for the survival of aling organisms.
The environment, economic growth and developmer&rolanka are all highly influenced by water. Salaand
seasonal availability of surface and groundwatédrighbly responsive to the monsoon climate and mgysiphy of
the country. Availability also depends on upstresithdrawal for consumptive and non-consumptive ubegerms
of quality, the surface water of the country is notpcted from untreated industrial effluents andnitipal
wastewater, runoff pollution from chemical fertdiz and pesticides, and oil and lube spillage enabastal area
from the operation of sea and river ports.[1] Wajeality also depends on effluent types and digghauantity
from different type of industries, types of agroctieals used in agriculture, and seasonal water o dilution
capability by the river system.

Water quality criteria are developed by scientisid provide basic scientific information about #iects of water
pollutants on a specific water use. They also desarvater quality requirements for protecting argintaining an

225
Scholar Research Library



Kugamoorthy Velauthamurty Der Pharmacia Lettre, 2016, 8 (4):225-232

individual use. Water quality criteria are basedvanables that characterise the quality of watet/ar the quality
of the suspended particulate matter, the bottormsad and the biota. Many water quality criteria @@naximum
level for the concentration of a substance in di@dar medium (i.e. water, sediment or biota) vhigill not be

harmful when the specific medium is used continlofer a single, specific purpose. For some othatew quality

variables, such as dissolved oxygen, water quetitgria are set at the minimum acceptable cona#atr to ensure
the maintenance of biological functions.

Pollution results when a change in the environnmaminfully affects the quality of human life includj effects on
animals, microorganisms, and plants. Pollution basn defined as the presence in significance armoafnan
extraneous material which may be solid, liquid as gn a particular location. Both human activiteesl natural
activities can change the physical, chemical, amlogical characteristics of water, and will havpesific

ramifications for human and ecosystem health. Watality is affected by changes in nutrients, segttation,
temperature, pH, heavy metals, non-metallic toxdessistent organics and pesticides, and biologgabrs, among
many other factors. Many contaminants combine gjisgcally to cause worse, or different, impactarththe
cumulative effects of a single pollutant. Contindegduts of contaminants will ultimately exceed angystem’s
resilience, leading to dramatic, non-linear charipasmay be impossible to reverse.

Groundwater provides valuable provisioning and lating ecosystem services. Some 30 percent of ibrdis
freshwater stocks are found underground, supplygrigking water for an estimated two billion peopad
irrigation for an estimated 40 percent of the warlfibod. Many groundwater systems act to filter attbnuate
pollutants, especially microbial contaminants. Bytue of its location, groundwater typically enjogseater
protection from pollutants than do surface watdreugh several contaminants degrade groundwatedianidiish

its utility. Because of the slow movement of contaants and subsurface water, it may take yeara famtaminant
plume to pollute a groundwater source. This slowemeent and the fact that groundwater and subsurface
contaminants are not readily detected also chadlefiprts to determine and control pollution sosrce

Once contaminated, groundwater is difficult andemgive to remediate. Global data on groundwatelityuzre
very limited, due to the cost of monitoring and lgeis. Salinization has become an important thiearoundwater
quality, especially in coastal areas where grounemwaxtraction at unsustainable rates has ledawater intrusion.
Sea-level rise due to climate change is also egdet impact coastal aquifer quality by increastag-water
intrusion. Certain irrigation practices can alsor@ase groundwater salinity and can increase aiaat pesticide
leaching, increasing costs for drinking water sigypland for irrigators.

Clean water and healthy freshwater ecosystems gedhie basic goods and services upon which maejiHoods

depend, including irrigation water, fertile floodpis for agriculture and grazing, and habitat fein fand shrimp that
may be eaten or sold. The need for adequate quidlityater to support livelihoods has been emphdsiess than
the need for adequate quantity of water. In reglioth are necessary and polluted water can realueminate the
viability of many livelihoods.

The Jaffna Peninsula has four main aquifer systemaspnely Chunnakam (Valikamam area), Thenmaratchi,
Vadamaratchi and Kayts, of which the Valikamam aseiatensively cultivated in the Jaffna Peninsdiae water
available within these limestone aquifers is prechamtly used for domestic and irrigation purposesensive
irrigation, higher inorganic fertilizer usage alongth increases in population growth associated wétsettlement
has the potential over time for over-extractiorgogdundwater resources and deterioration in watalitgu There is
currently a deficit in long-term monitoring of tlygantity of water stored and extracted from thepgifars along
with changes in the water quality.[2]

An assessment of the vulnerability of groundwaterifrigation and drinking purposes has becomeasgary and
important task for the management of present amgrdugroundwater quality in the Chunnakam aquifete
suitability of water for any use is determined ooty by the total amount of salt present in theewdiut also by the
type of salt that is present. Water quality oraiiity for use is judged on the potential seveotyroblems that can
be expected to develop during long-term use. Ithisrefore, essential to establish baseline inftioneon water
quality and availability to assist in long-term ptéang whilst ensuring the integrity of supply fdnet Jaffna
Peninsula. Though several studies have been ukdarian groundwater quality in the Peninsula, ndesyatic
studies have been carried out to characterize libenical quality and recharge potentials of aquiferthe Jaffna
Peninsula.

Spatial variation of net groundwater recharge rdriggtween 12 to 69% of total rainfall, with an ag® of 37% at
a specific yield of 0.21 during the short rainy sma (i.e., October, November and December). Thigldveuggest
that approximately 33% of the rainfall is lost asaff during the rainy season. The spatial varigbdbserved in
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computed values could not be entirely attributethtolocal geohydrology of the area since ther# amough rain
gauges to capture the rainfall variability.[3]

GROUND WATER CONTAMINATION

Pollution can come from two types of sources; pa@ind non-point. Point sources are identifiable kuélized
sources of pollution. Point sources that can comtai®a groundwater include landfills, buried gaselor oil storage
tanks, septic systems, industrial sources and ewtEtspills. Non-point sources tend to be in trenfof pesticides
and nutrients that enter the soil as a result fnise agricultural operations or the widespreadofisead salts and
chemicals.

Depending on its physical, chemical, and biologipebperties, a contaminant that has been releagedthe
environment may move within an aquifer in the sam@nner that ground water moves. (Some contaminants,
because of their physical or chemical propertiesnat always follow ground water flow.) It is pdsis to predict,

to some degree, the transport within an aquifethofe substances that move along with ground viiaer For
example, both water and certain contaminants flowthie direction of the topography from rechargeasré&o
discharge areas. Soils that are porous and perenéafd to transmit water and certain types of aoimants with
relative ease to an aquifer below. Just as grouattnmgenerally moves slowly, so do contaminantgriound
water.[4]

Because of this slow movement, contaminants tendrt@in concentrated in the form of a plume thaw$ along
the same path as the ground water. The size amrd gfe¢he plume depend on the amount and typerdhatnant,
its solubility and density, and the velocity of th@&rounding ground water.

Ground water and contaminants can move rapidlyutiinofractures in rocks. Fractured rock presentigue
problem in locating and controlling contaminantsdgse the fractures are generally randomly spacédia not
follow the contours of the land surface or the laydic gradient. Contaminants can also move intogtioeind water
system through macropores—root systems, animabtstrabandoned wells, and other systems of hosr@tks
that supply pathways for contaminants.

In areas surrounding pumping wells, the potentil dontamination increases because water from ¢ime of
contribution, a land area larger than the origimegharge area, is drawn into the well and the smding aquifer.
Some drinking water wells actually draw water fragarby streams, lakes, or rivers. Contaminanteptés these
surface waters can contribute contamination togtteeind water system. Some wells rely on artificedharge to
increase the amount of water infiltrating an aquifgften using water from storm runoff, irrigatiomdustrial
processes, or treated sewage. In several casesprimtice has resulted in increased concentratdrstrates,
metals, microbes, or synthetic chemicals in theewi]

Under certain conditions, pumping can also causegtiound water (and associated contaminants) froothar

aquifer to enter the one being pumped. This phenomés called inter aquifer leakage. Thus, propetntifying

and protecting the areas affected by well pump@griportant to maintain ground water quality. Geilgy the

greater the distance between a source of contaiginand a ground water source, the more likely thatural

processes will reduce the impacts of contaminatmocesses such as oxidation, biological degraddtidich

sometimes renders contaminants less toxic), [6]aaisdrption (binding of materials to soil parti¢lesy take place
in the soil layers of the unsaturated zone andaedhe concentration of a contaminant before ithiea ground
water. Even contaminants that reach ground watexcilly, without passing through the unsaturatedezaan
become less concentrated by dilution (mixing) witd ground water.[7,8] However, because ground muaally

moves slowly, contaminants generally undergo ldssah than when in surface water.[9]

MATERIALSAND METHODS

Sampling plan

Water samples were collected from wells around @hakam power plant area according to a systematnplézg

plan. Wells for sampling were selected along eigjhections namely North, Northeast, East, South, easuth,
South west, West, and North West. Along each doactvells were selected on or near the grid pafit300 meter
interval up to 1 km. Hence 40 wells were selectéidure 1). In addition 8 samples were collectedasiom
samples.

Collection of water samples
Grab sampling method was used to collect the wateples. Approximately 1500 ml water samples wélsated
into glass bottles and each sample was preservigd 5wl of 1: 1 HCI. Water samples were collecfemm the
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surface and bottom of the dug wells. In the castiloé well only one sample is collected. Ruttnetewaampler
was used for the water sample collection in ouhyesi®a Samples were collected by direct pumpintube wells.

/ T/ R

K (70 WAt

Figure. 1. Sample Collection L ocation

Analytical methods
Modified APHA 1664 analytical method was in thisalysis.[10]
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RESULTS

No | IP No. Latitigs LOCélit(ln?mr;]itude pH | Depth of water level | Height of water column | Type of well
1 Nw1 | 9°44.539'N | 80°2.064E | 7.5 13 feet 22.2feet Dug
2 Nw2 | 9°44.728'N | 80°2.027'E | 6.8 14feet * Dug
3 Nw3 | 9°44.635'N | 80°2.044E | 6.7 13 feet * Dug
4 Nw4 | 9°44.992’'N | 80°2.042E | 6.8 11 feet 3feet 7 inches Dug
5 Nw5 | 9°44.840'N | 80°2.076'E | 6.8 13 feet Sfeet Dug
6 | NE,1 | 9°44.460'N | 80°2.161'E | 6.8 13 feet Sfeet Dug
7 | NE,2 | 9°44.570'N | 80°2.206'E | 6.8 13 feet 6 feet Dug
8 | NE,3 | 9°44.629'N | 80°2.265'E | 6.8 14 feet 4 feet 6inches Dug
9 | NEw4 | 9°44.710'N | 80°2.333'E | 6.8 15 feet 7 feet Dug
10 | NE,5 | 9°44.790'N | 80°2.423'E | 6.8 14feet 6feet Dug
11 | E.1 | 9°44.374'N | 80°2.184E | 6.7 14 feet * Dug
12 | En2 | 9°44.421'N | 80°2.271'E | 7.1 14 feet 5 feet 6 inches Dug
13 | Es3 | 9°44.430'N | 80°2.348°E| 7 14 feet 6 1 feet 6 inches Dug
14 Ev,4 | 9°44.396'N | 80°2.484'E| 7 14 feet 5 inches 3 feet 11 inches Dug
15 | E.5 | 9°44.402'N | 80°2.597'E | 7.1 14.5 feet 3 feet 11 inches Dug
16 | SE.1 * * 6.9 15 feet * Dug
17 | SEs2 * * 7.2 15 feet 3.5 feet Dug
18 | SEy3 | 9°44.402'N | 80°2.240E | 7.4 12 feet 6 inches 3 feet Tube well
19 | SE. 4 * * 7.2 11.5 feet 4.7 feet Dug
20 | SE/5 * * 7.1 15 feet * Dug
21 | Sy1 | 9°44.402'N | 80°2.597E | 7.4 14.2 feet 3 feet Dug
22 | Su2 | 9°44.402'N | 80°2.597'E | 7.2 15.7 feet 6.7 feet Dug
23 | Su3 | 9°44.402'N | 80°2.597'E | 7.1 55 feet * Dug
24 | Su4 | 9°44.402'N | 80°2.597'E | 6.9 55 feet * Dug
25 | Su5 | 9°44.402'N | 80°2.597'E | 6.9 6.9 feet * Dug
No | IP No. Latit(jges LOCélit(l)?lr;;itude pH | Depth of water level | Height of water column | Type of well
26 | SW, 1 | 9°44.327'N | 80° 1.973'E | 6.6 | 3.8 feet * Dug

27 | SW,2 | 9°44.259'N | 80° 1.891'E | 6.5 | 3 feet * Dug

28 | SW,3 | 9°44.163'N | 80°1.823'E | 7.1 | 15.7 feet 5.3 Dug

29 | SW,4 | 9°44.094'N | 80° 1.733'E | 6.8 | 45 feet * Dug

30 | SW,5 | 9°44.980'N | 80° 1.691'E | 6.7 | 4.1 feet * Dug

31 | Wy 1 9°44.418'N | 80°1.938'E | 7.1 | 15.9feet 3.7 feet Dug

32 | Wy 2 9°44.389'N | 80°1.845'E | 7.5 | 14 feet 3.4 feet Dug

33 | Wy 3 9°44.393'N | 80°1.735’'E | 7.2 | 4.8 feet * Dug

34 | Wu4 | * * 71| * * Dug

35 | Wy5 | * * 6.8 | * * Dug

36 | NW,1 | * * 65 | * * Dug

37 | NW,2 | 9°44.584'N | 80° 1.914°E | 6.4 | 14 feet 9 feet Dug

38 | NW,3 | 9°44.648'N | 80° 1.804'E | 6.5 | 12 feet 5 feet Dug

39 | NWy4 | 9°44.717'N | 80°1.726’'E | 6.8 | 11 feet 6 4 feet Dug

40 | NW,5 | 9°44.781'N | 80° 1.669'E | 6.8 | 9 feet 3 feet 4 Dug

Note: * - Data not available/not measured
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Table 1. Detailed location of water sample collection wells

No | Sample Number | Final resultsof Oil and Greasein mg/L
1 Ny 1(T) Not detected (LOD 1mg/L)
2 Nw 1(B) 3.63
3 Nw 2(T) 7.26
4 Nw 2(B) 6
5 Nw 3(T) 4.62
6 Nw 3(B) 4.95
7 Ny 4(T) Not detected (LOD 1mg/L)
8 Ny 4(B) Not detected (LOD 1mg/L)
9 Ny 5(T) Not detected (LOD 1mg/L)
10 Ny 5(B) Not detected (LOD 1mg/L)
11 NE, 1(T) 10.56
12 NE, 1(B) 10.89
13 NE,, 2(T) Not detected (LOD 1mg/L)
14 NE, 2(B) Not detected (LOD 1mg/L)
15 NE, 3(T) 12.54
16 NE, 3(B) 6.27
17 NE, 4(T) 1.65
18 NE, 4(B) 1.65
19 NE,, 5(T) Not detected (LOD 1mg/L)
20 NE,, 5(B) Not detected (LOD 1mg/L)
21 Ey 1(T) Not detected (LOD 1mg/L)
22 E. 1(B) 7.59
23 E. 2(T) 5.28
24 Ew 2(B) 5.61
25 E, 3(T) 10.56
26 E. 3(B) 5.28
27 Ey 4(T) Not detected (LOD 1mg/L)
28 E. 4(B) Not detected (LOD 1mg/L)
29 Ew 5(T) Not detected (LOD 1mg/L)
30 E, 5(B) Not detected (LOD 1mg/L)
31 SE, 1(T) Not detected (LOD 1mg/L)
32 SE. 1(B) 1.65
33 SE. 2(T) 9.99
34 SE. 2(B) 10.56
35 SE, 3(T) Not detected (LOD 1mg/L)
36 SE, 3(B) Not detected (LOD 1mg/L)
37 SE, 4(T) Not detected (LOD 1mg/L)
38 SE, 4(B) Not detected (LOD 1mg/L)
39 SE, 5(T) Not detected (LOD 1mg/L)
40 SE, 5(B) Not detected (LOD 1mg/L)
41 S,y 1(T) Not detected (LOD 1mg/L)
42 S, 1(B) Not detected (LOD 1mg/L)
43 S 2(T) 4.95
44 S, 2(B) 5.94
45 S 3(T) 8.58
46 S, 3(B) 6.27
47 Sy 4(Tube well) Not detected (LOD 1mg/L)
48 S, 5(T) Not detected (LOD 1mg/L)
49 S, 5(B) Not detected (LOD 1mg/L)
50 SWi 1(T) 3.96
51 SWi, 1(B) 3.96
52 SW., 2(T) 3.96
53 SWi 2(B) 13.86
54 SW, 3(T) Not detected (LOD 1mg/L)
55 SW,, 3(B) Not detected (LOD 1mg/L)
56 | SW, 4(Tube well) Not detected (LOD 1mg/L)
58 SW,, 5(T) Not detected (LOD 1mg/L)
59 SW,, 5(B) Not detected (LOD 1mg/L)
60 W, 1(T) 3.33
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Table. 2:Final FOG resultsin mg/L

No | Sample Number | Final resultsof Oil and Greasein mg/L

61 W,, 1(B) Not detected (LOD 1mg/L)
62 W, 2(T) 13.53

63 W,, 2(B) Not detected (LOD 1mg/L)
64 W, 3(T) Not detected (LOD 1mg/L)
65 W,, 3(B) Not detected (LOD 1mg/L)
66 W, 4(T) Not detected (LOD 1mg/L)
67 W,, 4(B) Not detected (LOD 1mg/L)
68 W, 5(T) Not detected (LOD 1mg/L)
69 W,, 5(B) Not detected (LOD 1mg/L)

70 NW,, 1(T) 9.24
71 NW,, 1(B) 3.33
72 NW,, 2(T) 8.25
73 NW,, 2(B) 3.33
74 NW,, 3(T) 1.65
75 NW,, 3(B) Not detected (LOD 1mg/L)
76 NW,, 4(T) Not detected (LOD 1mg/L)
77 NW,, 4(B) Not detected (LOD 1mg/L)
78 NW,, 5(T) Not detected (LOD 1mg/L)
79 NW,, 5(B) Not detected (LOD 1mg/L)

Table. 3 Final FOG results of the control samples

No Sample Number Final resultsof Oil and Greasein mg/L
1 | R1(T) Chunnakam Police Station Not detected (LOD 1mg/L)
2 | R1(B) Not detected (LOD 1mg/L)
3 | R2(T) Mr.Murlaitharan, sabapathypillaiveethy, Ud&ast Not detected (LOD 1mg/L)
4 | R2(B) Not detected (LOD 1mg/L)
5 | R3(T) Dr.Ms.Ambhaipakan, Mallakam Not detected (LOD 1mg/L)
6 | R3(B) Not detected (LOD 1mg/L)
7 | RA(T) Mr.nparaj, Tellipalli Not detected (LOD 1mg/L)
8 | R4(B) Not detected (LOD 1mg/L)
9 | R5(T) Mrs.Selvendran, Kantharodai, 10.56

10 | R5(B) Not detected (LOD 1mg/L)
11 | R6(T) Prof.Ms.Kuganathan, Champion lane, Kokuvil Not detected (LOD 1mg/L)
12 | R6(B) Not detected (LOD 1mg/L)
13 | R7(T) Farm school, Thirunelveli Not detected (LOD 1mg/L)
14 | R7(B) Not detected (LOD 1mg/L)
15 | R8(T) Thanagavilpillayarkovil, Thirunelveli Not detected (LOD 1mg/L)
16 | R8(B) Not detected (LOD 1mg/L)

DISCUSSION

From the results it was identified that only thittyo sample shows greater than 2 mg/L, and forgjhtesamples
shows less than 2 mg/L. In the controlled sampidg one sample collected at Kantharodai showsélthg/L.
Jaffna is predominantly an agricultural area witlarge extent of commercial crop cultivation sushred onions,
chillies, potatoes, tobacco, vegetables, bananagpes. With this there is a huge demand for maaid without
any rivers and tanks in the plains; ground watdreigvily pumped out for agricultural needs. Rapgedlopment of
agriculture, economy and increase of population tduesettlement has increased the use of watentsts fear
that Jaffna’'s limestone aquifer will become deplaieer the years leaving no fresh water on thenseta.[5,7,8]
According to research the Jaffna peninsula has fioain aquifer systems, such as the Chunnakam @fakkn
area), Thenmaratchi, Vadamaratchi and Kayts, otlvkie Valikamam area is intensively cultivatedha Jaffna
Peninsula

Excessive use of chemical fertilizer together watkcessive water application is the cause for thesepce of
excessive nitrate-N concentration in water. Thereaineed for awareness rising within farming comitrem
highlighting the hazards associated with excessseeof chemical fertilizers. Furthermore, efficiémnigation water
management practices should be introduced to ptelemcthing of chemicals to the groundwater. Sedsona
fluctuations in certain water quality parametersenidentified which made the water unsuitable fonking during
certain months of the year. Therefore, it is recanded that awareness is created among people livithg Jaffna
District on the potential health hazards that a@aseadue to the use of contaminated water for dnmburposes.

An assessment of the vulnerability of groundwaterifrigation and drinking purposes has becomeasgary and
important task for the management of present amgrdugroundwater quality in the Chunnakam aquifee
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suitability of water for any use is determined ooty by the total amount of salt present in theewdiut also by the
type of salt that is present.

Water quality or suitability for use is judged dretpotential severity of problems that can be etqubto develop
during long-term use. It is, therefore, essentiaéstablish baseline information on water qualitg availability to
assist in long-term planning whilst ensuring thiegnity of supply for the Jaffna Peninsula.

As the Peninsula is currently entirely dependengimundwater as its sole source of water supplyémestic and
agricultural use, the management of this resowaifical in order to avoid compromising this resze through
saltwater intrusion. Whilst further research andnitaring of groundwater is required to establisHesand
sustainable yields from the aquifers that predotaitiae Jaffna Peninsula the following tentativeoramendations
are suggested:

» The over use of inorganic fertilizers is assumebéddhe source of excessive levels of inorganiat@tobserved
in groundwater samples. Change in farmer behahimugh extension trainings in the use of fertilizas well as
possibly considering a reduction in subsidies atilifeers are possible approaches that could bsidened.

* Assess the potential for rainwater harvesting aththusehold levels through the provision of roqf barvesting
systems and associated storage tanks.

CONCLUSION

The level of allowable FOG in Sri Lanka is 2 mg figee, though until recently it was 1 mg per litleOG is a
significant aspect of water quality especially lie temperate zones where this component coulddrieethe pipes
and tanks and cause large blocks and thus the aretkese are very rigid. These include a rangéeofs which

may be including under this viz. soap, mineral ohgmical sprays, fertilizers, waste oil and gregqstroleum
products, Sulphur compounds etc. The presence @& H@es not confirm contamination by petroleum puoslu
though it may also be present. These FOG resudtbased on a gravimetric method which involved higig of

minute amount evaporating and drying these compguntlich has greater chances of inaccuracy whictist¢o

give higher value, if drying has not been adeqaatethe moisture could give a higher value.

Therefore Gas Chromatography analysis and detalrdearbon analysis is essential to confirm the iptess
presence of any petroleum oil products in the gdowater.
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