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FOREWORD

Groundwater is a dynamic ameplenishable precious natural resource. It requires

to be monitored regularly and also to be appraised of the changes that are taking
place in this regime. In this regard, Central Ground Water Board cisli¢he
groundwater level and quality data fromethGroundwater Regime Monitoring
Stations. The water levels are monitored four times a year during the months of May,
August, November and January and ground water samples for the determination of
the quality of Groundwater are collected once a year dutirgmonth of May. This
report consists of the water level for the year 2098and chemical quality data
collected during May, 2018. Maps showing the depth to groundwater level in
different parts of Goa and the changes observed in the water level insthenka

year and the last one decade are included and discussed elaborately in the report.
Groundwater stressed areas where water level are depleting as interpreted from the
available data are also delineated. The report also contains the disngssio
distribution and variation of rainfdlin the state for normal period. Interpretation of
Chemical quality of Groundwater on the basis of the samples collected during May,
2018 is also included in the report

The data has been compiled and presented by Mdhdyamalar, S®, Smt. Rakhi

U R., SeB, Dr.Lubna Kouser, Asst. Hydrologist, Smt. V. Hemalatha, STA (HG). The
groundwater samples were analyzed and interpreted by Dr.K.Ravichandrdéh, Sc
(Chem), Smt. Lalitha B.H, STA (Chem), Dr. Sailee Bhange, STA (CAdot) of
labour has been put by various personnel of SWR, Bangalore and WKSU, Belgavi
office for the timely and reliable collection of field data. The diligent effortogut
Smt. S.Saritha, S8 and Smt Sangita P.Bhattacharjee; 8cof Reportprocessing
section in bringingout this report in a short span of time is praise worthy.

It is hoped that the information contained in this yearbook of 2@L&ill be useful

for the stake holders, planners and other user agencies associated with the

developement @hmanagement of water resources in the state of Goa.

Decembe 2019

(V. Kunhambu)
Regional Director



EXECUTIVE SUMMARY

Central Ground Water Board, an apex Orgam@n under Ministry ofJal Shakti Government of
India, is carrying out the monitoring of ground water levels all over the country for generating a
sound database so that the changes in ground water regime could be scientifically studied, analysed

and stategies for its optimal utilization can be planned.

The behaviour of ground water table during the ground water ye& 29 in Goa Statédnas been
studied bymonitoring a set of dug wells and purpdmeélt piezometers during the months of May
2018, August 208, November 208 and January 2@®1 As of January 28, Central Ground Water
Board, SoutiWesternRegion, monitor®3 dug wells and}7 piezometers to study the ground water
scenario of5oa State

The present compilation relates to the year82Q019. It provides information pertaining to water
levels and also chemical quality of the phreatic aquifer. Thematic maps depicting the ground water
scenario along with geochemical quality are furnished and discussed in this report. In addition, the
fluctuatiors in water level and piezometric surface between different time frames have been analysed
and presented. Various thematic maps presented reflect the effect of rainfall received during the
period of study and the lorigrm behaviour of water level accorditgyground water recharge and

draft conditions obtained in various agiimatic zones.The data on seasonal rainfall are furnished

to correlate the effect of the rainfall on water levédsgeneral, the water leleeare deep in the
month of May (Premonson periodl and a rising trend of water levels duriNgvember(Post
monsoon periodwas observed. Water level fluctuation takes place during August, November and

January depending on the monsoon rainfall and level of groundwater development.

During thepremonsoon periodthe depth to water levels @f-5 m bgland 5- 10 mbgl aremore
prevelant in the State. Shallow water levels of less than 2 m bgl are natigedlated patches in

Goa StateDepth to water level 220 m bglis noticed in isolated pdetsin some parts of the state

During the postnonsoon periodthe depth to water levels of-2 m bgl and 5 10 mbgl are more
prevelant inthe State Depth to water level of less than 2 mbgl is observed as patches in Bardez,
Mormugao, Tiswadi and Pezm taluks Depth to water level moredh 10 is noticed as patches in

some part of Goa State

Results of chemical analysis of water samples collected during M&8 &@lalso discussed for
understanding the spatial variation of EC, Chloride, Fluoride Mitchte concentration in the

phreatic aquifer system Goa



GROUNDWATER YEAR BOOK OF GOA STATE (201819)

1.1 Introduction

1.0GENERAL FEATURES

Central Ground Water Board, South Western Region, Bangatoraonitoring water levels in

the State of Go&om the established netwodkf 140mo ni t or i

ng st aGouman s,

Wat er Regi me. TMomonitoring is dogedour times in a water year during May,

August, November and January for water levéater samples from these stations aikected

once in a year during the month of May to assess the ground water quality.

The State of Gois located between i83'54" and 188'00" north latitudes and ‘Z®'33"and

7420'13" easbngitudesandis stuated on the western coast @mfhsula India. It is bounded in

the north byMaharashtrétate in the east and south by Karnataka State and in the west by the
Arabian Sea. The State has a total geographical area of 3702 Sqg. km., which is administratively

divided into twodistricts namely North Goa and South Goaith 11 taluks. The taluk wise

distribution of Ground water monitoring stations being monitahedng the yeaby the Region

is given inTable 1

Table 1: District wisedistribution of monitored Ground water monitoring stations

No. of
SI.No. Taluk Geographical Area Groun_d water
(Sq. km) monitoring
stations
District: North Goa
1 Tiswadi 213.6 6
2 Bardez 264.0 13
3 Pernem 251.7 9
4 Bicholim 238.8 10
5 Satari 495.1 11
6 Ponda 292.8 6
District: South Goa
7 Sanguem 873.7 18
8 Cancona 352.0 10
9 Quepem 318.3 5
10 Salcete 292.9 13
11 Mormugao 109.1 2

*Source: Statistical Pocket Book of Goa 1988 Directoratef Planning Statistics and Evaluation,
Government of Goa

a ¢



1.2 Physiography

Goa Statdorms a part of coastal tracbn the west coast of India. Physiographicallye Goa
State is divided intéour morphologicalunits namely

1. Costal plains with dominantanine land forms on the west followed successively towards the
east

2. Vast etch plain

3. Low dissected denudation hills and table land

4. Deeplydissectechigh WesternGhats denudational hills occurring all along the eastern part of
Goa rising to a maximuraf 832 m abovemean sea levelThealuvial landforms are limited in
aerial extent.

1.3 Drainage

The State of Goa is drained by the west flowing riv@exrekhol, Chapora, Mandovi and Zuari.

The Sahyadrihill ranges in the east form the main watershed. The streams originating here flow
in westerly and northwesterly direction to join theaBian Sea. Major portion of the State is
drained by the two rivers, viz. Mandovi and Zuari. The river Terekhol forms the northern
boundary of Goa State and separates it from the Maharashtra State. The other smaller rivers

draining the State are ChaporagBaSaleri, Sal, Talpona and Galgib&@able 2).

Table 2: Details of the Major/Minor river Basin area in Goa State

Drainage Area Taluks
Basin / Sub
Basin
Sqg. km | %
Terekhol 71 1.93 Pernem
Chapora 255 6.88 Pernem, BicholimrandBardez
Baga 50 1.35 Bardez
Mandovi 1580 |42.68 | Bicholim, Bardez, Satari, Sanguem, TiswaddPonda
Zuari 973 26.28 | Tiswadi, Ponda, Salcete, Qneam, Mamugaq Sanguem
andCarecona
Sal 301 8.13 Mormugao, Salcete, QuepeandCaracona
Saleri 149 4.03 QuepemandCarecona
Talpona 233 6.29 CareconaandSanguem
Galgibaga 90 2.43 Carecona
Total 3702 | 100




Primarily the underlying rocks govern the drainage system in the area. The drainage pattern is
generally of dentritic type. The major river Zuari follows the major NW synicéire. The river

vall eys are O6Vbébshaped in the western high h
become 6UO6 shaped in tPatellhow | ands and coast e

1.4 GEOLOGICAL CONDITIONS

Major part of the Goa State is underlain by rocks afcBmbrian age comprising of banded
biotite gneisses, Meta volcanics, phyllites, biotite and chlorite schists, greywacke, conglomerate
(tilloid), pink phyllites with associated banded ferruginous quartzite aed bheccia. These

rocks are intruded by uéirbasic, basic sills and dykes, followed by granites and pegmatites.

Dolerite dykes and quartz veins form the youngest intrusives in th¢Riata ).

The Deccan Trap basalts of Late Cretaceous to Early Eocene age occupy a small portion in the

northeagern part in the high altitudes.

Almost all formations in the state have undergone lateritisation to various degrees depending
upon the climate and rock type. The lateritisation is more pronounced in the coastal areas than in
the hilly regions Phyllites, Gists and Meta volcanics are more susceptible to lateritisation and
the gneissic / granitic rocksealeast susceptible. In genettile thickness of laterites varies from
about 3 to 30 mts. Laterites are highly porous due to the process of leachingathdring.

Hence they have very good capacity to hold and transmit groundwater. Groundwater in laterites

occurs under phreatic conditions.

Major portion of the state is occupied mainly by crystalline rocks and consolidated and
metamorphosed sedimentaiewhich do not possess primary porosity. Secondary porosity
introduced through weathering, fracturing and jointing, produces the void spaces to hold and
transmit ground water. Groundwater in these rocks occurs under water table conditions in the

weathere@one and under semi confined and confined conditions in the deeper fractured zone.

Beach sands along the coast and alluvium along major rivers have limited occurrence and the

ground water occurs in the primary porosity under water table conditions
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GEOLOGICAL MAP OF GOA STATE
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2.0 CLIMATE AND RAINFALL

The State has a tropiealaritime monsoonal type climate with distinct aerographic influence.
The climate is equable and humid throughout the year. Due to the maritime climatertia¢ diu
variation in temperature is not much. The months of January and Februggnarally pleasant

with dry andclear skies. May is the hottest month with temperature around 30°C and January

the coolest month with terepature aroun@5°C.
2.1Rainfall

Rain occurs during the monsoon period from June to September. Over 90 percent of annual
rainfall occurs during monsoon period. The balance of 10 percent occurs during the pre monsoon
period from March to May and post monsoon period from October to Decerhlosvever the

rainy period extends from May to November.

The analysis of Rainfall data for the period of 1970 to 2000 from 12 stations over the Goa state
indicates that the monsoon rainfall is in the ordei3460 mm ( more than99 % of annual
rainfall ), 218.1 mm (6%) during post monsoon period of October to December and (B92)5

are from January to May months. The overall annual rainfall over the Goasdtased on 30
years rainfalldata whichis 3483.3mm. The minimum rainfall of 2611nTm is recorded at
Mormugao station in South Goa distrastdmaximumof 5090mm s in Sanguenstationwhich

is also from South Goa. The annual normal rainfall in North Goa ranges from 2766.9 at Panaji
along the west coast and highest at Valpoi in the east Géetisn indicating rainfall increases
from west to east. Average rainfall in North Goa is 3400.1mm. Similarly in South Goa it ranged
2611.7 mm at Mormugao in west coast andximum at Sanguem in the eastgimat section
indicating that the rainfall increas from west to east. The overall annual normal rainfall in
south Goa is 3733.13mm.

The months of June (840.7mm) and July (124618) are the wettest months wahound2187.6

mm 63%) of annual normal rainfall rainfall in two months. Rainfall during tmonths of
January and February is negligible. Valpoi in the north Goa and Sanguem in the south Goa, both
in the interior hilly areas, are wettest places in the state. Isohyetal Map of Goa state for the
period 1970 to 2000 has been presenteBlate III. Normal monthly rainfall in respect of 12

stations of Goa state is presented able 3.
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Table 3: Monthly Normal Rainfall of Goa State (in mm)

Station JAN | FEB | Winter | MAR | APR | MAY pre JUN JUL | AUG | SEP SW OCT | NOV | DEC NE ANNUAL
Mon Mon Mon

PERNEM 1.0 | 0.3 1.3 0.8 | 13.6| 69.5 | 83.9 | 923.8 | 1220.8| 623.3 | 277.7| 3045.6| 146.4| 34.0 | 2.9 | 183.3| 3314.1
MAPUSA 11| 0.2 1.3 0.2 | 15.8 | 89.8 | 105.8| 870.0 | 1009.3| 538.9 | 276.0| 2694.2| 127.5| 33.8 | 2.6 | 163.9| 2965.3
BICHOLIM 1.0 | 0.2 1.2 0.1 | 10.0| 64.4 | 745 | 957.5| 1264.9| 659.6 | 312.1| 3194.1| 196.7| 50.0 | 3.6 | 250.3| 3520.1
PONDA 1.2 | 01 1.3 0.3 | 21.0| 91.0 | 112.3| 1072.6| 1358.0| 691.2 | 323.3| 3445.1| 177.4| 46.4 | 2.7 | 226.5| 3785.2
VALPOI 1.4 | 0.1 1.5 0.9 | 13.7| 92.3 | 106.9| 955.5 | 1486.3| 849.0 | 378.4| 3669.2| 216.6| 51.2 | 4.1 | 271.9| 4049.5
COLEM 14 | 0.3 1.7 1.7 | 19.8| 111.5| 133.0| 1075.2| 1800.1| 1091.7| 516.7| 4483.7| 266.3| 60.8 | 5.3 | 332.4| 4950.8
MARGAO 1.3 | 04 1.7 0.1 | 16.4| 86.8 | 103.3| 913.1 | 1054.4| 505.8 | 257.2| 2730.5| 117.8| 40.1 | 3.9 | 161.8| 2997.3
QUEPEM 0.2 | 0.3 0.5 0.0 | 12.2 | 93.1 | 105.3| 960.9 | 1378.2| 712.7 | 320.2| 3372.0| 165.0| 56.4 | 0.3 | 221.7| 3699.5
SANGUEM 0.6 | 0.0 0.6 16 | 11.5| 78.9 | 92.0 | 1010.5| 1537.2| 774.7 | 391.6| 3714.0| 215.0| 64.5 | 3.9 | 283.4| 5090.0
CANACONA | 0.6 | 0.0 0.6 04 | 16.2| 96.2 | 112.8| 902.0 | 1025.0| 537.4 | 293.2| 2757.6| 130.1| 41.2 | 7.2 | 178.5| 30495
PANAJI 1.7 | 0.1 1.8 0.7 | 18.4| 86.6 | 105.7| 869.4 | 923.4 | 456.2 | 252.7| 2501.7| 118.9| 35.8 | 3.0 | 157.7| 2766.9
MORMUGOA | 1.8 | 0.0 1.8 0.4 | 20.3| 81.3 | 102.0| 777.8 | 905.1 | 412.9 | 225.9| 2321.7| 138.7| 42.6 | 4.9 | 186.2| 2611.7
MEAN 1.1 | 0.2 1.3 0.6 | 15.7 | 86.2 | 102.5| 940.7 | 1246.9| 954.3 | 318.7| 3460.6| 168.0| 46.4 | 3.7 | 218.1| 3483.3




3.0DEPTH TO WATER LEVEL

May 2018

The statement showing the distribution of ground watenitoong wells along with depth to

water level of phreatic aquifer in different depth ranges is presentédhbie 4 and Plate-1V

which depicts the ground water scenaridMay 2018. Salient features of the depth to water level

scenario duringlay 2018 aregiven below

1. A perusal of the water level data reveals that the depth to water level range@ 86am
bgl (Sataritaluk) to 14.95m bgl Bardeztaluk).

2. The salient feature of the analysis is that the depth to water level over major part of the
Statelies within 10 m bgl in86% of wells analysed, whil@4% of wells show depth to
water level more than 10 m bgl.

3. Depth to water level of less than 2 m bgl has been record® of wells analyse@nd
noted inBardez, PernenPondaQuepemSatariandTiswadi taluks

4. Depth to water level in the range of 2 to 5 m bgl has been recordét¥drof wells
analysed and noted in all teéeventaluks

5. Depth to water level in the range of 5 to 10 m bgl has been recordfarof wells
analysed and notad almost dltaluks except Mormugao taluk

6. Depth to water level in the range of 10 to 20 m bgl has been obsertdéoinf wells
analysed and noted as isolafgtches iBardez Bicholim, Canacona, Salcete, Sanguem
and Satari taluks.

Table 4: Depth to Water Level (May 2018)

No of No/Percentage of Wells showing Depth to water table (mbgl) in the

S.No| Taluk Wells | Min | Max = ran elgf =
analysed 02| % |25| % |10 % | 20 | % | 40 | % [>40| %
1 Bardez 12 1911495/ 1 |83|7|83|1|83| 3 [ 25| 0| 0]o0]0O
2 Bicholim 7 274|187 | 0| 0 | 3 [429| 3 |429| 1 |143[{ 0 | 0| 0O
3 Canacona 8 39 [1463| 0| 0 | 4|50 | 2| 25| 2 |25 0| 0] 01O
4 | Mormugao 1 281|281 /0| 0 |1[100/0]| 0 0 0 0 | o | o0]oO
5 Pernem 9 193 | 733 | 1 |(111]| 6 |66.7] 2 |222| O 0 0 0 0 |0
6 Ponda 5 145| 65 | 2| 40| 1|20 2|40 | 0 0 0O o] o0]oO
7 Quepem 3 143 | 610 | 1 [333|1333|1(333] 0 0 0O | o] o0]oO
8 Salcete 11 2191325/ 0| 0O |5 |455| 5455 1 |91 0 | 0] 0]O
9 Sanguem 15 251 | 138 | O 0 4 126.7| 7 |467| 4 |26.7| O 0 0 |0
10 Satari 10 0861084 1| 10 | 4| 40| 4] 40| 1 |20 O | O] O]O
11 Tiswadi 4 168|830 | 1| 25| 1| 25|2|5 | 0 0 0] o] o0]oO
Total 87 0.85|1495| 7| 8 [37] 44 |29| 34 | 12 | 14| 0 | 0 | 0 |O




Depth to Piezometric Surface:

Depth to piezometric surface has been recorded from piezometers spread all over the State in
hard rock areas. The statement showing depth to piezometric surface isngiadahei 5. Salient
features of the depth to piezometric surface duviag 2018 are given below

1. The depth to piezometric surface ranged frofir.bgl Mormugaotaluk) to 23.62m
bgl (Bicholim taluk in Goa State

2. 98% of wells have recorded depth teegpometric surfacavithin 20 m bgl and2% of
wells show depth to piezometric surface more than 10 m bgl

3. Depth to piezometric surface of less than 2 m bgl has been record2gboinf wells
analysed and this has besstedin Mormugao,Salceteand Tiswaditaluks.

4. Depth to piezometric surface in the range of 2 to 5 m bgl has been recor2l®d wf
wells analysed and noted Bardez Pernem, Salcete, Sanguem, Satari and Tiswadi
taluks.

5. Depth to piezometric surface in the range of 5 to 10 m bgl has beedaednl6 % of
wells analysed and noted Bardez, Bicholim, CanaconBernem, Salcete, Sangueand
Satari taluks.

6. Depth to piezometric surface in the range of 10 to 20 m bgl has been obse3vée onh
wells analysed and noted iBardez, Bicholim, Canacoaa, Pernem, Ponda, Quepem,
Sanguenand Satari taluks.

7. Depth to piezometric surface in the range20to 40 m bgl has been observed2fo of

wells analysed and notezhly in Bicholim taluk

10



Table 5: Depth to Piezometric Surface (May 2018)

No. / Percentage of Wells Showing Depth to Water Table (mbgl) in the

SNo | Taluk ,\\/l\;’él?sf Min | Max Range of
Analysed %’ % % % fo % |1020| % |2040]| % 4>0 %
1 Bardez 4 477 | 19.81| 0 1| 25| 1] 25 2 50 | O 0 |0 |O
2 Bicholim 4 6 |2362]| 0 0 2 | 50 1 25 |1 2510 |0
3 Canacona 5 7.25 | 12.77| 0 0 2 | 40 3 60 |0 0 [0 |[O
4 | Marmugoa 1 03 | 03 |1]667]|0 0 0 0 o |0 0o [0 |oO
5 Pernem 8 2.8 | 1805 0 2| 25| 2| 25 4 50 | O 0 [0 |O
6 Ponda 2 16.771 18 | 0 0 0 2 100 | O 0 (O 0
7 Quepem 1 158 | 158 | 0 0 0 1 | 100 |0 0 |10 |0
8 Salcete 8 171 | 66 | 2| 25 | 2| 50 | 2 | 25 0 o |0 o [o Jo
9 Sanguem 3 47 (1096 0| 0o | 1]333] 1 (333 1 [333]|0 0 [0 |O
10 Satari 4 462 | 188 0| 0o [1 | 25| 1 | 25 2 50 | O 0 [0 |O
11 Tiswadi 3 049 | 44 | 2100 1[333] 0 0 0 o |O 0 [0 0
Total 43 03 [2362| 5| 12 |10| 23 [ 11| 26 | 16 | 37 |1 2 (0 |0

11




Plate IV

DEPTH TO WATER LEVEL OF GOA STATE - MAY 2018
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August 2018

The statement showing the distribution of ground water monitoring weligy akith depth to
water level of phreatic aquifer in different depth ranges is presentédbie 6 and Plate V
which depicts the ground water scenaricAngust2018. Salient features of the depth to water
level scenario durindugust2018 are given below
1. 1. A perusal of the water level data reveals that the depth to water level range@i 3iom
m bgl Canaconaaluk) to 14.50 m bgl (Canacona talyk

2. The salient feature of the analysis is that the depth to water level over major part of the
State lieswithin 10 m bgl in98% of wells analysed, whil@% of wells show depth to

water level more than 10 m bgl.

3. Depth to water level of less than 2 m bgl has been recorde&®srof wells analysednd
noted inall taluks except Mormugao taluk

4. Depth to water le#l in the range of 2 to 5 m bgl has been recordedl® of wells
analysed and noted in all theduks

5. Depth to water level in the range of 5 to 10 m bgl has been recordessirof wells
analysed and notdglardez, Canacona, PernesalceteandSanguentaluks.

6. Depth to water level in the range of 10 to 20 m bgl has been obser2éfl ai wells

analysed and noted as isolapedch inBardez andCaracona taluks

Table 6: Depth to Water Level (August2018)
No of No/Percentaye of Wells showing Depth to water table (mbgl) in the rangg
S Well of
N(.) Taluk S Min | Max | O- | % 25 | % 5 % 1020 | % 200 | % | > %
analy 2 10 40 40
sed
1 Bardez 12 0.65| 10554 |333|5 41.7| 2 16.7| 1 83 |0 0 |0 0
2 Bicholim 6 09 [453 |3 |50 |3 50 |0 0 0 0 0 0|0 0
3 Carecona | 7 03 |[149 |2 |286]|2 286 | 2 2861 1430 0 |0 0
4 Mormugao | 1 24 |24 0|0 1 100 | O 0 0 0 0 0|0 0
5 Pernem 9 063|733 |3 [333|4 44.4| 2 22210 0 0 0|0 0
6 Ponda 5 12 |5 2 |40 |3 60 |0 0 0 0 0 0 |0 0
7 Quepem 3 0711276 |2 |66.7|1 333|0 0 0 0 0 0|0 0
8 Salcete 11 0.58 | 5.7 6 | 5454 3641 91 |0 0 0 0 |0 0
9 Sanguem | 15 042]9.18 (3 |20 |6 40 |6 40 |0 0 0 0|0 0
10 | Satari 10 05 |[318 |6 |60 |4 40 |0 0 0 0 0 0|0 0
11 | Tiswadi 4 052445 |2 |50 |2 50 |0 0 0 0 0 0|0 0
Total 87 0.3 |1055(33|40 |35 |42 |13 |16 |2 2 0 0 |0 0
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Depth to Piezometric Surface:

Depth to piezometric surface has been recorded from piezometers spread all over the State in
hard rock areas. The statement showing depth to piezometric surface is giadeir7. Salient
features of the depth to piezometric surface dufiugust2018are giverbelow.

1. The depth to piezometric surface ranged frof¥@n bgl (Mormugaotaluk) to 17.5m
bgl (Bicholim taluk in Goa State

2. All the wells have recorded depth to piezoritesurface withirk0 m bgl.

3. Depth to piezometric surface of less tam bgl has been recorded 28% of wells
analysed and this has beeatedin CanaconaMormugao, Pernem, Salcet®anguem,
Satariand Tiswadi taluks.

4. Depth to piezometric surface in the range of 2 to 5 m bgl has been recor®d wf
wells analysed andoted inBardez, Bicholim, Cancona, Pernem, Salcete, Sanguem,
Satari and Tiswadi taluks.

5. Depth to piezometric surface in the range of 5 to 10 m bgl has been recorde® inf2
wells analysed and noted Bardez, Bicholim, CanaconBpndaand Satari taluks

6. Depth to piezometric surface in the range of 10 to 20 m bgl has been obse20@¢ o

wells analysed and noted Bicholim, Pernem, Ponda, Quepem, and Satari taluks.

Table 7: Depth to Piezometric Surfacg August2018)
No. No. / Percentage of Wells Showing Depth to Water Table (mbgl) in th
S of _ Range of
No Taluk Vp\\/r?gls Min Max > = o s .
ysed 21 % | 5| % | 10|®]| 20| % 40 | % | a0 | %
1 | Bardez 3 372 | 89 | © 0 [1(333] 2 ‘_5;3 0 0 010 0ojo
2 | Bicholim 4 405 | 175 | 0 0 |1 25| 1 |25]| 2 50 0101 01O
3 | canacona | 5 184 | 783 | 1 | 20| 1| 20| 3 |60| O 0 O (o0 0O
4 | Mormugoa| 1 004 | 004 | 1 |100( O 0 0 0 O (o0 0O
5 | Pernem 7 1.69 [ 17.05| 2 |[286| 2 | 286 O 3 |429]| 0|0 0 ]O
6 | Ponda 2 72 | 1353| 0 010 1 [50] 1 50 0101 01O
7 | Quepem 1 |10.73]10.73| © 010 0 1 (100]| O (O] O[O
8 | salcete 8 004 | 397 | 4 | 50450 0 0 0 O (o0 0O
9 | sanguem 4 067|381 2 | 502|550 | o 0 0 O (o0 0O
10 | saari 4 0671658 1 | 25 (1| 25| 1 [25] 1 25 010 0O
11 | Tiswadi 2 05 [ 263 1 | 50|15 | 0 |0] O 0 010 0O
Total 41 [ 004 | 175| 12 | 29 [13| 32| 8 | 20| 8 20 0 10| 0|0
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November 20B

The statement showing the distribution of ground water monitoring wells along with depth to
water level of phreatic aquifer in different depth ranges is presémt€dble 8 and Plate VI
which depicts the ground water scenario in November 2018. Salient features of the depth to
water level scenario during November 2018 are given below.
1. A perusal of the water level data reveals that the depth to water level raoige@ ¥8 m
bgl (Salcetealuk) to 15.39m bgl (Canacona talyk

2. The salient feature of the analysis is that the depth to water level over major part of the
State lies within 10 m bgl i81% of wells analysed, whil@% of wells show depth to

water level nore than 10 m bgl.

3. Depth to water level of less than 2 m bgl has been recorderoflwells analysednd
noted inBardez, Caacona, Pernem, Ponda, Quepem, Salcete and Tiswadi.taluks

4. Depth to water level in the range of 2 to 5 m bgl has been recordé®drof wells
analysed and noted in all theduks

5. Depth to water level in the range of 5 to 10 m bgl has been recordédrof3wells
analysed and noted in all thEduks except Mormugao and Quepem taluks

6. Depth to water level in the range of 10 to 2(bgl has been observed @6 of wells

analysed and noted as isolaiardez, Bicholim, Cancona and Sanguem taluks

Table 8: Depth to Water Level (November2018)
No of Wells ) No/Percentage of Wells showing Depth to water tablémbgl) in the range of
S.No Taluk analysed Min Max

02| % | 25 % 510 | % 10-20 % 20-40 % >40 | %

1 Bardez 13 1.38 | 1351 3 [ 23| 6 46 2 15 2 15 0 0 0 0
2 Bicholim 7 2.01 | 14.79 0 0 3 43 3 43 1 14 0 0 0 0
3 Carecona 9 149 | 15.39 2 | 22] 3 33 1 11 3 33 0 0 0 0
4 Mormugao 1 2.95 2.95 0 0 1 100 0 0 0 0 0 0 0 0
5 Pernem 9 0.91 7.85 1 11| 6 67 2 22 0 0 0 0 0 0
6 Ponda 5 1.4 6.7 2 |40 1 20 2 40 0 0 0 0 0 0
7 Quepem 3 1.97 4.52 1 |133] 2 67 0 0 0 0 0 0 0 0
8 Salcete 11 0.78 6.45 2 | 18| 6 55 3 27 0 0 0 0 0 0
9 Sanguem 15 2.87 11.01 0 0 4 27 9 60 2 13 0 0 0 0
10 Satari 10 211 7.64 0 0 7 70 3 30 0 0 0 0 0 0
11 Tiswadi 4 0.99 8.4 1 25 2 50 1 25 0 0 0 0 0 0
Total 87 0.78 15.39 12 | 14 | 41 47 26 30 8 9 0 0 0 0
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DEPTH TO PIEZOMETRIC SURFACE

Depth to piezometric surface has been recorded from pieemsngiread all over the State in
hard rock areas. The statement showing depth to piezometric surface is giadaei®. Salient
features of the depth to piezometric surface during November 2018 are given below

1. The depth to piezometric surface rangexhf 01 m bgl Bardez talukto 24.17m bgl
(Bicholim taluk) in Goa State

2. 70% of wells have recorded depth to piezometric surface within 10 m bgB@bdof
wells show depth to piezometric surface more than 10 m bgl.

3. Depth to piezometric surface of legan 2 m bgl has been recorded2@®o of wells
analysed and this has bepoted inBardez, Mormugao, Pernem, Salcete and Tiswadi
taluks.

4. Depth to piezometric surface in the range of 2 to 5 m bgl has been recor2®d wf
wells analysed and noted Bardez, Cancona, Pernem, Salcete, Sanguem, Satari and
Tiswadi taluks.

5. Depth to piezometric surface in the range of 5 to 10 m bgl has been recor@eiaf2
wells analysed and noted Bardez, Bicholim, Canacona, Sanguem and Satari taluks.

6. Depth to piezometeisurface in the range of 10 to 20 m bgl has been obsena¥aof
wells analysed andnoted inBardez, Bicholim, Pernem, Ponda, Quepem, Sanguem and
Satari taluks.

7. Depth to piezometric surface in the range of 20 to 40 m bgl has been natéd of

wells analysed and noticad Bicholim andSatari taluks.
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Table 9: Depth to Piezometric Surface (November 2018)

No. of

No. / Percentage of Wells Showing Depth to Water Table (mbgl) in the

S.No Taluks Wells Min Max Range of
Analysed -] % | 2| % 5 | % 10- % 200 (% | > | %
2 5 10 20 40 40

1 Bardez 5 01 (1503] 1| 20 |1 20 2 40 1 20 0 0 01]0
2 Bicholim 4 943 | 2417 | O 0 0 0 1 25 1 25 2 50 0 | O
3 Carecona 5 384 | 954 |0 0 1 20 4 80 0 0 0 0 01]0
4 Mormugao 1 032 0321|100 0 0 0 0 0 0 0 0O]oO
5 Pernem 7 1.83 | 1805|1143 3 [429]| O 0 3 42.9 0 0 01]0
6 Ponda 2 1551 18.14| O 0 0 0 0 1 100 0 0 01]0
7 Quepem 1 13.86| 13.86| O 0 0 0 0 1 100 0 0 01]0
8 Salcete 8 083 | 475 (4| 50 | 4] 50 0 0 0 0 0 0 01]0
9 Sanguem 4 3.97 | 10.78( O 0 1 25 2 50 1 25 0 0 01]0
10 Satari 4 3.23 | 2005 O 0 1 25 1 25 1 25 1 251 0 | O
11 Tiswadi 3 053 411 2]667] 1]333( 0 0 0 0 0 0 01]0
Total 44 01 | 24179 20 | 12| 27 | 10 | 23 10 23 3 01]0
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Plate VI
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January 2019

The statement showing the distribution of ground water monitoring wells along with depth to

water level of phreatic aquifer in different depth ranges is presenteabile 10andPlate VII

which depicts the ground water scenarioJamuary2019. Salient features of the depth to water

level scenario durindanuary2019 are given below.

1. A perusal of the water level data reveals that the depth to water level ranged48m

bgl (Pernentaluk) to 15.06m bgl Bicholim taluk).

2. The salient feature of the analysis is that the depth to water level over major part of the
State lies within 10 m bgl iB9% of wells analysed, whil@1% of wells show depth to
water level more than 10 m bgl.

3. Depth to watr level of less than 2 m bgl has been recorde®4drof wells analysed and
noted inBardez, Pernem, Ponda, Sattari and Tiswadi taluks

4. Depth to water level in the range of 2 to 5 m bgl has been recordé®4drof wells
analysed and noted in all theduks

5. Depth to water level in the range of 5 to 10 m bgl has been record&¥urof wells
analysed and noted in all thEduks except Mormugao and Quepem taluks

6. Depth to water level in the range of 10 to 20 m bgl has been obsertééoinf wells
analysed amh noted as isolateghatch in Bardez, Bicholim, Cagona, Salcete and
Sanguem taluks

Table 10: Depth to Water Level (January 2019)
No/Percentage of Wells showing Depth to water table (mbgl) in the
No of range of
S.No | Taluks Wells Min | Max > : o 50
analysed X - - >
Y 02 1% |5 |% |10 |% |20 |* |40 |40]™
1 Bardez 12 1.8 | 14.05 |2 16.7|/6 |50 |1 |83 |3 25 |0 |0 |0 |O
2 Bicholim | 7 2.56 | 15.06 | 0 0 3 (4293 [429]|1 143/0 |0 |0 |O
3 Canacona | 8 3.57| 1467 |0 0 5 1625|1 |[125]|2 25 |0 |0 |0 |O
4 Mormugoa | 1 285(285 |0 0 1 |100 |0 0 0 0 0 0 0 |0
5 Pernem 9 143|175 |1 11 |6 |66.7]2 [222]|0 0 0 |0 |0 |0
6 Ponda 5 165|651 |1 20 |1 |20 |3 |60 |O 0 0 |o |0 |0
7 Quepem | 3 2.05|4.48 |0 0 3 [100[0 |O 0 0 0 |0 |0 |0
8 Salcete 11 2.08|10.76 | O 0 8 |73 |2 |182]|1 91 |0 |0 |0 |O
9 Sanguem | 15 249|112 |0 0 3 [20 [10 |66.7]|2 13.3|0 |0 |0 |O
10 | Satari 10 1.89|7.86 |1 10 |5 |50 |4 |40 |O 0 0 |0 |0 |0
11 | Tiswadi 4 1.83/845 |1 25 |1 |25 |2 |50 |O 0 0 |0 |0 O
Total 85 1.43| 15.06 | 6 7 42149 |28 |33 |9 11 [0 |0 |0 |oO

20




DEPTH TO PIEZOMETRIC SURFACE

Depth to piezometric surface has been recorded from pieemsngiread all over the State in
hard rock areas. The statement showing depth to piezometric surface is giVahlenll
Salient features of the depth to piezometric surface ddangary 201@re giverbelow:

1. The depth to piezometric surface rangeshf 03 m bgl Mormugaotaluk) to 20.93m
bgl (Bardez talukin Goa State

2. 67% of wells have recorded depth to piezometric surface within 10 m bgB&adof
wells show depth to piezometric surface more than 10 m bgl.

3. Depth to piezometric surface of legmn 2 m bgl has been recordedli®®o of wells
analysed and this has besstedin Bardez, Mormugao, Salcete and Tiswadi taluks.

4. Depth to piezometric surface in the range of 2 to 5 m bgl has been recorti®d wf
wells analysed and noted lfernem, Sakte, Sanguem, Satari and Tiswadi taluks.

5. Depth to piezometric surface in the range5ofo 10 m bgl has been recorded3$% of
wells analysed and noted Bardez, Bicholim, Canacona, Pernem, Salcete, Sanguem and
Satari taluks.

6. Depth to piezometric surée in the range of 10 to 20 m bgl has been observe@of
wells analysed and noted Bardez, Bicholim, Canacona, Pernem, Ponda, Quepem,
Sanguem and Satari taluks.

7. Depth to piezometric surface in the range of 20 to 40 m bgl has been nat€d of
wells analysed and noticed Bardez, Bicholim and Ponda taluks.

Table 11: Depth to Piezometric Surface (January 2019)

No. / Percentage of Wells Showing Depth to Water Table (mbgl) in the Range of
S.No Taluks No. of Wells |y | max
Analysed o >

> % 5 % 5-10 % 10-20 % 20140 | % | >40 | %

1 Bardez 5 2 2093 | 1 20 0 0 2 40 1 20 1 20 0 0
2 Bicholim 4 6.2 26 0 0 0 0 2 50 1 25 1 25 0 0
3 Canacona 5 5.75 1092 | O 0 0 0 4 80 1 20 0 0 0 0
4 Mormugoa 1 0.3 0.3 1 100 0 0 0 0 0 0 0 0 0 0
5 Pernem 8 2.15 19.3 0 0 3 375 1 125 4 50 0 0 0 0
6 Ponda 2 16.46 20.9 0 0 0 0 0 0 1 50 1 50 0 0
7 Quepem 1 14.78 1478 | O 0 0 0 0 0 1 100 0 0 0 0
8 Salcete 8 15 588 | 3 | 375 | 2 25 3 37.5 0 0 0 0 o | o
9 Sanguem 4 4.01 1138 | O 0 1 25 2 50 1 25 0 0 0 0
10 Satari 4 3.98 1888 | O 0 1 25 1 25 2 50 0 0 0 0
11 Tiswadi 3 0.8 4.4 2 | 667 | 1 33 0 0 0 0 0 0 o | o
Total 45 0.3 2093 | 7 16 8 18 15 33 12 27 3 7 0 0
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Plate VII
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4. FLUCTUATION OF WATER LEVEL

MAY 2018 & NOVEMBER 2018

The statemeanshowing the distribution of ground water monitoring wells falling in different

ranges of fluctuation is presented Table 12 and Plate VII I. A comparison of water level

shows that a fall in the water level is recorde®®o of wells analysedwhile 72% recorded

rise.

1. Rise in the water level in the range e20n has been observedid% of wells analysed and
noticed in alltaluks except Mormugao taluk

2. Rise in the water level in the range 6 2n has been observed i6% of wells analysed and
noted n Bardez, Bicholim, Cagona, Salcete, Sanguem and Satari taluks

3. Rise in water level more ¢h 4 m has been observed2% of wells analysed and noted in
Salcete and Sanguem taluks.

4. The fall in water level in the range of20m has been observed i#%2 of wells analysed and
noticed in almost all theluks

5. The fall in water level in the range of£2m has been observedifio of wells analysed and
noted in partSatari taluk

Table 12: District wise categorisation of water level fluctuation (May 2018Nov 2018)

Rise_Range of Fluctuation (m) Fall_Range of Fluctuation (m)
No of 0-2 2-4 >4 0-2 2-4 >4
S.No Taluk ar\gil/lssed o No No Rise | Fall
of % No of % No of % of % No of % of %
wells wells wells \I/;lse wells wells
1 Bardez 12 6 50 2 16.7 0 0 4 | 333 0 0 0 0 8 4
2 Bicholim 7 4 57.5 1 14.3 0 0 2 | 28.6 0 0 0 0 5 2
3 Canacona 8 5 62.5 2 25 0 0 1 12.5 0 0 0 0 7 1
4 Marmugoa 1 0 0 0 0 0 0 1 100 0 0 0 0 0 1
5 Pernem 9 6 66.7 0 0 0 0 3 | 333 0 0 0 0 6 3
6 Ponda 5 3 60 0 0 0 0 2 40 0 0 0 0 3 2
7 Quepem 3 1 33.3 0 0 0 0 2 | 66.7 0 0 0 0 1 2
8 Salcete 11 6 54.5 3 27.3 1 9.1 1 9.1 0 0 0 0 10 1
9 Sanguem 15 10 66.7 1 6.7 1 6.7 3 20 0 0 0 0 12 3
10 Saari 10 2 20 4 40 0 0 3 30 1 10 0 0 6 4
11 Tiswadi 3 2 66.7 0 0 0 0 1| 333 0 0 0 0 2 1
Total 84 45 54 13 16 2 2 23 | 27 1 1 0 0 60 24
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Plate VIII
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