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Appendix M61.1  Study on Infiltration from Soak Pit in Relation with Groundwater Level 
(1) Groundwater Level in Goa 
The data of groundwater level are collected from hydrogeologist in the Water Resources 
Department and the locations of measurement stations are shown in Figure M61.1.1, the 
groundwater level of each station are shown in Table M61.1.1 and the fluctuation of water level 
in north and south Goa district, north and south coastal belt, Mapusa and Ponda are shown in 
Figures M61.1.2 and M61.1.3 respectively.  The following items are presented by these Table 
and Figures. 
 

 In 1994, the groundwater level at the end of rainy season (August) is higher than the end of 
dry season (May) and examples of rising water level are shown as bellows. 

  North Goa: 7.82 – 3.33 = + 4.49m 
  South Goa: 7.10 – 4.40 = + 2.70m  

 After the peak water level at the end of rainy season, it is falling till the end of dry season 
in next year 

 
(2) Groundwater Level and Penetration of On-Site Facility 
Generally, the groundwater level changes on accordance with the regional topographical 
conditions and/or precipitation.  Some previous studies observed poor infiltration of soil and 
many soak pits in trouble, and indicated that the soil condition in a part of the Study area was 
not suitable for soak pits. 
 
However, according to Table M61.1.1 and Figure M61.1.1, there is no measurement station for 
groundwater level, which is reaching to the ground level.  The groundwater in Baga station, 
which is presented in Figure M61.1.2 is rising to the highest level in the South and North 
Coastal Belt and it was recorded GL -2.27m.  That mean of GL –2.27m show easily filtrate 
from the soak pit of on-site facility. 
 
The problems of overflow in the on-site facility will be percolation obstacle caused by the 
clogging of soak pit and/or inadequate maintenance of facilities.  Therefore, a periodical 
replacement of soak pit for maintaining a sufficient penetration, cleaning and removal of 
accumulated sludge are recommended for the proper operation of on-site facilities. 
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 Figure M61.1.2 Groundwater Level in the Study Area 

Figure M61.1.1 Location of Measurement Points of Groundwater Level  
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 Figure M61.1.2 Groundwater Level in the Study Area 
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Figure M61.1.3 Groundwater Level in the Study Area 
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Table M61.1.1 Groundwater Level in Goa 
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Appendix M61.2  Long Term Infiltration for Soak Pit 

①Floor Area: 45㎡
 (5person/household, 9㎡/person)
②Reqiured Infiltration Area:  38～63㎡
  Long Term Acceptance Rate12～20L/㎡/day

③House Area: (①＋②) ×1.2

 (Domestic Water Use: 150 l/capita/day)

  129㎡

④           （Residential Area)
 （Residential, Road, Park, Others)

= 55%

⑤Maximum Density for Adequate Infiltration：
　　213 Persin/ha　 (5person/③×④×10000）

Long term acceptance rate for soak pit infiltration is 12 - 20 L/㎡/day.  The adequate density is calculated as

following method.
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  Appendix M61.3  Study on Cost Threshold Sewer Length 
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Appendix M61.4  Selection of Sanitation System 
Table M61.4.1  Selection of Sanitation System 

Population Treatment System Selection
Area 

Settlement 
Area 
(ha) 

in 2001
(Person)

in 2025
(Person)

Population 
Density

(Person/ha) Sewerage Decentra
lized Onsite

City 439 29,621 30,413 69 ○   

Taleigao 372 17,267 17,729 48 ○   

Dona Paula & 

 Caranzalem 
92 8,196 8,415 91 ○   Others 

Ribandar 84 3,982 4,088 49  ○  

Panaji Municipality Total 987 59,066 60,645 61 - - - 

St. Cruz Calapor 134 11,830 17,261 129 ○   

Moranbi O Grandi 49 2,066 1,368 28   ○ 
Merces 

Moranbi O Pequeno 19 1,127 1,312 69  ○  

Porvorim 795 35,119 63,127 79 ○   

Panaji 

Total 1,983 109,208 143,713 72 - - - 

Margao 1,059 78,382 118,193 157 ○   

Ponda 201 17,713 19,401 96 ○   

Mapusa 330 40,487 69,338 219 ○   

Cavelossim 99 2,378 2,609 26   ○ 

Carmona 161 3,425 3,991 25   ○ 

Orlim 93 1,757 2,038 22   ○ 

Varca 249 4,865 6,836 27   ○ 

Benaulim 468 10,158 10,824 23   ○ 

Adsulim 10 232 523 53  ○  

Cana 13 407 460 36   ○ 

Sernabatim 56 1,391 1,748 31   ○ 

Vanelim 76 1,413 2,135 28   ○ 

Colva 110 3,719 5,279 48 ○   

Gandaulim 19 265 249 13   ○ 

Betalbatim 186 3,206 3,788 20   ○ 

Gonsua 8 217 241 31   ○ 

Majorda 137 2,968 3,609 26   ○ 

Utorda 100 2,096 2,303 23   ○ 

Coastal Belt of South 

Goa 

Total 1,783 38,497 46,633 26 - - - 

Candolim 200 8,604 13,224 68 ○   

Calangute 446 15,783 27,509 65 ○   

Anjuna 447 8,624 11,030 25   ○ 

Aprora 116 3,095 4,088 35   ○ 

Coastal Belt of North 

Goa 

Total 614 24,387 55,851 66 - - - 

Total 5,815 308,674 453,129 77 - - - 
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     Appendix M61.5  Tourists Population  
     Table M61.5.1  Village wise Tourists Ratio 
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Table M61.5.2 Number of Tourist Arrival  
Unit: Person/year 

Year 2004 2025 Remarks 

Domestic 2,085,729 3,387,713  

Foreign 363,230 650,581  

Total 2,448,959 4,038,294  

 

Table M61.5.3 Daily Cumulative Tourist: Average 
Unit: Person/day 

Year 2004 2025 Duration 

Domestic 28,572 46,407 5 

Foreign 8,956 16,042 9 

Total 37,528 62,449  

 

Table M61.5.4 Daily Cumulative Tourist: Peak 
Unit: Person/day 

Year 2004 2025 Peak 

Total 69,427 115,531 1.85 

Panaji
29%

Calangute &
Candolim

18%Margao
5%

Colva
5%

Ponda, Mapusa,
Porvorim

5%

Other North
Goa
8%

Other South
Goa
30%

 

Figure M61.5.1 Percentage of Tourists Destination 
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Table M61.5.5 Fluctuation of Tourism 
 Number of Tourist Arrival  1997 -2004 Cumulative Tourist per Day 

 Domestic Foreign Domestic & Foreign 

 Person/year Person/day Fluctuation to average

January 118,032 41,312 31,626 1.30 

February 87,788 36,289 25,169 1.03 

March 90,049 35,151 25,203 1.03 

April 96,004 23,857 22,841 0.94 

May 118,722 8,816 22,125 0.91 

June 76,628 4,534 13,938 0.57 

July 61,726 3,622 11,219 0.46 

August 81,029 7,754 15,614 0.64 

September 85,986 8,757 16,726 0.69 

October 119,789 25,483 27,232 1.12 

November 142,901 42,883 36,179 1.48 

December 180,778 51,795 45,043 1.85 

Average 104,953 24,188 24,409 1.00 

 
Table M61.5.6 Tourist Population  

Unit: Person/day

Area Average Peak 

 2015 2025 2015 2025 

Panaji 12,429 18,149 22,994 33,576 

St. Cruz 0 0 0 0 

Porvorim 611 894 1,132 1,653 

Margao 2,010 2,935 3,718 5,429 

Ponda 776 1,134 1,436 2,097 

Mapusa 630 920 1,166 1,703 

Colva 1,937 2,828 3,583 5,231 

Candolim & Calangute 7,500 10,952 13,876 20,261 

Total 25,893 37,812 47,905 69,950 
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Appendix M61.6  Sewage Unit Flow  
Table M61.6.1 Water Consumption Record 
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Table M61.7.1  Panaji STP Sewage Inflow Record 
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  Appendix M61.8  Groundwater Infiltration 
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