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Introduction 
A river is a natural waterway on the Earth’s surface, which channels fresh water from the 

mountains to the sea. Rivers begin as small trickles of water up in the mountains. This is its source, 

and it eventually forms a small stream which then flows down the mountain. The water erodes the 

land, carving a bigger channel and forms the main river. 

Upstream areas are characterized by steep V-shaped valleys, waterfalls and fast flowing water 

among boulders and rocks. In the middle part, the river winds its way slowly through the flatter 

land, and continues to widen its channel by meandering and de[positing material that is too heavy 

to carry in the water.  

The present study aims to minimize the negative impact of sand mining and to maximize the health 

and functions of the river, thus to consume the river systems. 

Kerala’s second largest river, Periyar has its origin in the Sivagiri peaks (1830m MSL) of 

Sundaramala in Tamil Nadu. It traverses a length of 244 km, over rocky hills in a northerly 

direction. Its catchment area is 5389 sq km and the total utilizable yield of the river is 290.6 tmc ft, 

of which 226 tmc ft is from Tamil Nadu. It is one of the few perennial rivers in the region and 

provides drinking water for several major towns. The Periyar is of utmost significance to the 

economy of Kerala. It generates a significant proportion of Kerala’s electrical power via Idukki dam 

and flows along a region of Industrial and commercial activity. 

Background of the Study 
The sand auditing programme is carried out by the Govt. of Kerala, in order to conserve our rivers 

with wise utilization.  The Sand auditing of Periyar river  Phase I has done by Centre for Socio- 

Economic and Environmental Studies (CSES) in 2014. From this Study 11 panchayats have sand 

deposit above summer water level. 

The present study intend to understand the current status of sand deposits in the Periyar river. As 

per the G.O (Ms) No.254/2019/RD dated 24.01.2019, TIES is entrusted with the sand auditing of 

Periyar river, in Ernakulam District for a phase II assessment of sand deposits in the river. 
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River Starting Point Ending Point Total length assigned 

for mapping 

 

Muvattupuzha 

Confluence of Deviyar 

with Periyar near 

Maniyampara 

Hanging Bridge near 

Inchalthotty 

 

11 km 

Bhoothathankettu 

Dam 

Aluva Railway Bridge 48 km 

 Total 59 km 

Table 1: Periyar river -  Sanctioned river length for sand auditing (Phase I & Phase II) 

 

Panchayat Volume of Available 
Sand m3 

Volume of Mineable 
Sand m3 

Kavalangadu 183835.95 725.25 

Keerampara 132316.16 0 

Pindimana 0 0 

Vengoor 20281.5 0 

Koovapady 105238.71 121170.22 

Okkal 1086923.61 28438.8 

Perumbavoor 
Muncipality 

32227.91 1265.73 

Vazhakkulam 232331.37 286.88 

Keezhmad 578867.82 54940.53 

Aluva Municipality 97817.98 0 

Adimaly 60145.52 725.25 

Kuttampuzha 119318.43 0 

Malayatoor Neeleswaram 89710.71 2351.19 

Kalady 325997.936 4699.7 

Kanjoor 910790.36 25291.7 

Sreemoolanagaram 256777.53 0 

Chengamanad 534602.87 54940.53 

Total 4767184.36 185838.78 

table 2 Panchayat wise sand deposit in Periyar river, Phase I 
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Methodology 
As per the  MoU signed, the Reconnaissance Survey is completed in May 2019. Accordingly, a survey 

team consisting of project officer and 1 field officers visited the river during 2-5th, May 2019. They 

have traveled from the beginning point Maniyampara to Aluva Railway Bridge and covered the 

assigned length. They visited every location of some importance, conducted discussion with local 

people, approached village office, Panchayat office and other Government Departments. The 

investigators collected available secondary data from various sources like Village offices, Panchayath 

offices, and recorded the names of roads, bridges etc., and took photographs of the area. Informal 

discussions with local community provided valuable information which would help in conducting 

the survey.  

Location and Extent of River Basin 
The drainage basin of the Periyar river spread over Idukki, Ernakualm districts of Central Kerala. 

The  river basin lies between 09015’N to 10020’N and longitude 76010’E to 770 30’ E. 

District Taluk Panchayat Village 

Idukki  

Ernakualm 

Aluva 

Kothamangalam 

Kunnathunad 

 

Kavalangad 

Keerampara 

Pindimana 

Vengoor 

Koovapady 

Okkal 

Perumbavoor Municipality 

Vazhakkulam 

Keezhmad 

Aluva Municipality 

Adimaly 

Kuttampuzha 

Malayatoor Neeleswaram 

Kalady 

Kanjoor 

Sreemoolanagaram 

Chengamanad 

Kuttampuzha 

Kuttamanaglam 

Neriamangalam 

Keerampara 

Vadakkum bhagam 

Kizhakkum bhagam 

Aluva East 

Mattoor 

Kalady 

Chengamanad 

Nedumpassery 

Pindimana 

Thrikkariyoor 

Maramapilly 

Vazhakkulam 

Chovvara 

Table 3 List of Panchayats and Villages falling in the Periyar river basin 

Basic Details 

River Periyar, the longest of all the rivers in the state of Kerala and also the largest in potential, 

having a length of 244 km originates in the Sivagiri group of hills at an elevation of about 1830 m 
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above MSL. This river basin is the second largest basin of Kerala State with a drainage area of 5398 

Sq Km of which 144 sq km in the Anamalai fold lies in the State of Tamil Nadu. The Periyar Basin 

lies between 09015’N to 10020’N and longitude 76010’E to 770 30’ E From its origin , Periyar 

traverses through an immense cliff of rocks in a northerly direction receiving  several streamlets in 

its course. About 48 km downstream, the Mullayar joins the main river at an elevation of 854 m 

above MSL. Afterwards, the river flows westwards and at about 11 km downstream of the 

confluence of Mullayar and Periyar, the river passes through a narrow gorge, where the present 

Mullaperiyar Dam is constructed in 1895. The name Mullaperiyar is derived from a portmanteau of 

Mullayar and Periyar. 

Below the Mullaperiyar Dam, the river flows in a winding course taking a north westerly direction. 

On its travel down, it is enriched by many tributaries like Kattapana Ar, Cheruthoni Ar, 

Perinjankutty Ar, Muthirampuzha Ar and Idamala Ar. Lower down of Malayatoor; river takes a 

meandering course and flows calmly and majestically for about 23 km through Kalady and Chowara 

and reaches Alwaye. Here the river bifurcates into the Mangalapuzha branch and Marthanda Varma 

branch. The Mangalapuzha branch flows in a northwesterly direction and is joined by Chalakudy Ar 

at Puthenvelikara. After receiving Chalakudy Ar, the Periyar expand itself into a broad sheet of 

water at Munambam and finally falls into the Arabian sea. The Marthanda Varma branch flows in a 

southerly direction. This branch splits up into two and flows through the industrial belt in the basin 

and ultimatelyfalls into the Vembanad Lake at Varapuzha. Thus the entire length of the Periyar 

River Flows through the territory of the State of Kerala before it empties into the Arabian Sea. 

Majority of the hydro power projects of Kerala including the giant Idukki Hydro Electric Project 

(780 MW) are located in this river basin. The Central Kerala and Metropolitan City of Kochi heavily 

depend on this river for its irrigation, industrial and drinking water requirements. River Periyar is 

rightly considered as the life line of Kerala. There are 15 dams built on  the Periyar, impounding 

47% of the river’s net mean annual runoff. 
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Name of  Dam Year of Construction Gross Capacity (Mm) 

Mullaperiyar 1895   

Kundala 1946 7.79 

Matupetty 1956 55.23 

Sengulam 1957 0.71 

Kallarkutty 1961 6.88 

Ponmudi 1963 51.54 

Anayirangal 1965 49.54 

Idukki 1974 1998.57 

Cheruthoni 1976 

Kulamavu 1977 

Bhoothathankettu 1980 6.9 

Idamalayar 1985 1089.8 

Erattayar 1989 5.35 

Kallar 1989 0.79 

Lower Periyar 1999 5.3 

table 4 Dams built on Periyar River 

 

Fig1 River basin map of Periyar river (Water atlas of Kerala,CWRDM) 
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Geology 

 

Table 2 Geology of the study area (GSI,1995) 

Periyar River 

Basin Area 5398 Km2 

Basin Area in Kerala state 5284 Km2 

Districts of Kerala in which basin is located Idukki, Kottayam 

Origin of the River Sivagiri  (1830m from MSL) 

Length of the Main stream 244 Km 

Main tributaries Muthirapuzha Ar, Perinjankutty, Idamalayar, 

Mangalapuzha 

Mouth of the river Vembanad lake 

Table 5 Water atlas of Kerala, CWRDM 1995 
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Geologically, the Periyar River Basin has three distinct formations; crystalline rocks of 

Prercambrian age, the Tertiary formations and the Recent alluvium(Soman, 2002; GSI, 1976; 

Paulose and Narayanswami, 1968). However , due to weathering and erosion such a complete 

sequence may not be present uniformly throughout the basin. Charnockite, Hornblende gneiss, 

Horneblende- biotite gneiss,Pink granitic gneiss covers major portion(90%) of the drainage basin. 

These rocks are often intruded by rocks of acidic (granite, dolerite and Pegmatite) and these are the 

resultant of the regional migmatisation of the older rocks. Laterite is seen along the midland region 

of the basin and Quaternary, Tertiary and recent  formations are also found in the basin. 

Geomorphology 
The river basin varied physiographic features with elevation ranging from 1830m in the east to the 

sea level in the west.The area is characterized by highly undulating topography with steeply 

dipping hill ranges, meadows, valleys and plains. Major part of the basin falls in the hilly ranges of 

the Western Ghats. The slope of the watersheds ranges from nearly to steep sloping. Based on the 

elevation and the terrain features, the basin is divided into five physiographic units namely the 

lowlands, midlands, foothills, pleateaus and the highlands. 

The lowlands oocurs as a narrow belt almost parallel to the present shoreline, with an elevation of 

less than 6m above MSL. The landforms of the region are broad valleys, submerged lands with 

swamps and narshes and sand dunes. 

To the east of the plains is the midland, which is approximately parallel to the coast, having an 

elevation ranging from 6 – 80m above MSL. The midlands are characterized by undulating 

topography with small hills separated by valleys and the general gradient is towards west. 

Foot hills are the narrow strip of land where midland region grades into the plateau region. The 

elevation of this region ranges from 80 to 500m above MSL and the sloping is very  high ranging 

from 30 to 50%. 

Plateaus are characterized by a moderately sloping land with slope less than 30% and an elevation 

less than 1500m above MSL. This region is characterized by a number of deep-cut streams. 

The highland region is characterized by roughly north-west trending ridges and high ranges of the 

Western Ghats with elevation exceeding 1500m above MSL  and the maximum elevation reaches up 

to 2700m above MSL in Anamudi in the central part of the area. 
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Climate 
The Periyar basin enjoys typical tropical humid climate. The high altitude area of this basin has a 

temperate climate. The average rainfall over a period of 20 years in the study area is 2809 mm of 

which 1785 mm is received during the southwest monsoon (June to August) and 704mm during  

the northeast monsoon (September to November). It is estimated that about 60% of the total 

rainfall is received during SW  monsoon and about 25% during NE monsoon period. The maximum, 

minimum and mean temperature of the basin is 320C, 100C and 270C respectively. The maximum 

temperature is experienced during the month of March and the minimum during the month of 

December. The mean humidity of the basin watershed is 83% at 8-30 hrs and 75% at 17-30 hrs. 

Table 6 Arithmetic averages of Rainfall  of station under the district in millimeters- Customized Rainfall 

Information System 

 

Soils 
Soils of the Periyar river basin fall within 6 broad categories. 1) lateritic soil 2) hydromorphic soil 

3) brown hydromorphic soil 4) riverine alluvium 5) coastal alluvium and 6) forest loam. Of these, 

lateritic soils are the predominant soil type of the midland region. The brown hydromorphic soil is 

mostly confined to valley bottom of undulating topography of the midland. They are formed as a 

result of the deposition of material derived from the adjoining hills and slopes. A major portion of 

the upland is covered by forest loam having the surface layer rich in organic matter. The riverine 

alluvium occurs mostly along the river channels and their tributaries. The coastal alluvium is 

believed to be developed from marine and estuarine processes. 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2013 6.3 65.3 48.8 37.8 151 1258.7 826.5 374.7 314.2 318.7 211 45.2 

2014 0 11.1 22.4 90.7 287.9 550.1 650.2 877 298.8 434.8 118.5 94 

2015 2.4 0.5 37.2 229.3 176.2 573.9 367.2 241.2 393.8 355 332.5 182.3 

2016 0.4 91.4 3.4 43.8 322.8 624.6 620.4 238.7 85.7 160.5 115.1 19.5 

2017 16.8 0 97.9 31.4 306 706.3 435.4 415.8 445.3 293 217.8 28.1 
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Hydrology and Discharge 
The average rainfall in the basin may be considered as 3000mm. In most of the areas of the basin, 

about 60% of the rainfall is experienced during South West Monsoon and 25%bduring North East 

monsoon period. Maximum rainfall was experienced in 1981 ie. 3863mm and minimum in 1982 ie. 

2130mm. Lower basins have recorded an average rainfall of 3447mm with a maximum rainfall of 

4525mm in 1978 and a minimum of 2157.5mm in 1976. The upper basin receive much more rain 

(CWRDM,1988). 

The minimum rate of flow is 9.66 m3nand the maximum is 1364.66 m3/Sec. It may be observed that 

in most of the years the summer flows are only a fraction of the total runoff. This calls for the 

proper conservation and efficient management of water resources. According to PWD(1974), the 

total runoff from the tributaries of Periyar amounts to 11607mm3 of which 11341 mm3 is the 

contribution from the catchments within Kerala. 

Socio Economic Characteristics of the Basin 
Panchayat Population Density 

Kavalangadu 29727 457 

Keerampara 12525 449 

Pindimana 16519 580 

Vengoor 21937 429 

Koovapady 36241 1147 

Okkal 24186 1889 

Vazhakkulam 41521 2114 

Adimaly 30041 111 

Kuttampuzha 23043 42 

Malayatoor-Neeleswaram 25485  

Kalady 28279 1720 

Kanjoor 22541 1574 

Sreemoolanagaram 25708 1784 

Chengamanadu 27978 1795 

Keezhmadu   

Municipality   
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Perumbavoor 28110 2065 

Aluva 22428 3123 

Table7 Panchayat wise population density - Census of India 2011 

 

Large part of the Forest area in Periyar river basin has been cleared for various developmental 

activities. In the high land region, the major human activities are connected with plantation, 

hydroelectric projects aqnd new settlements in Idukki district, The upper reaches of the river basin 

(Udumpenchola, Peerumedu and Devikulam) have been converted to plantations; cardamom and 

mixed tree crops occupy an area of 322 sq km and 2176 sq km respectively, and the Kannan Devan 

Hills Plantations Company owns the maximum land in the Periyar catchment, with tea alone 

occupying 240 sq km. 

The indigenous communities (Mannans, Uralis, Paniyas, Malayar and Malampandarams) practice 

shifting cultivation, collect fish, honey and other non – timber forest produce to support their living. 

While the foothills are cultivated with rubber, coconut and pepper, the mid land bel;t gfarmers 

grow paddy, coconut and plantain. 

Various types of fin fishes and shell fishes of high economic value are exploited by river side 

communities. Survival and livelihoods of a large population depends on the Vembanad lake near the 

river mouth. Fishery resources from this region are a chief source of income for thousand of 

families. 

Apart from fishing and other sources of livelihood, Idukki and Ernakulam districts of Kerala derive 

major benefits from Periyar including power generation, drinking water, agricultural development, 

industrial development, inland navigation, tourism promotion and sand for construction. The water 

supply schemes of important towns like Cochin, Aluva, Perumbavoor ansd Parur are derived from 

Periyar river. The river also supplies water to rural areas in the panchayats of Maradu, 

Mulanthuruthy, Kadamakudy, Udayamperur and Puthencruz. In all, the domestic supply covers a 

population of 32.27 lakh with a demand of 520 million  liters/day 
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Landmarks in the study area 
 

Roads Bridges Hanging 

bridges 

Rail 

bridges 

Resevoir/Dam Pilgrim 

centres/ 

Religious 

ritual sites 

Perumbavoor-Aluva 

road 

Kalady-Aluva Road 

Thiruvanikulam-

Marampilly Road 

Kanjoor-

Parappuram Road 

M.C Road 

Kalady-Malayatoor 

Raod 

Kalady-Cheranellur 

Road 

Vallom-

Panamkuzhi Road 

SH 78 

Nedumpassery- 

Kodaikanal Road 

Vettampara-

Mekkappala Road 

Kothamangalm-

Idamalayr Road 

NH 49 Kochi-

Dhanushkodi Road 

Neriamangalam-

Painavu Road 

Neriamangala

m 

Bridge 

 

Malayatoor 

kodanadu 

Bridge 

 

Kalady Bridge 

 

Marampilly 

Bridge 

 

Mahilalayam 

Thuruth 

Bridge 

Maniyanpara 

Hanging 

Bridge 

 

Inchalthotty 

Hanging 

Bridge 

Sabari 

Rail cross 

 

Aluva Rail 

cross 

Bhoothathankett 

Dam 

ST: Thomas 

Pilgrim church 

Malayatoor 

 

Kalady Sivaratri 

Manappuram 

Table 8 Roads,Bridges, Resorvoir, Pilgrim centres across or near to Periyar River (Data from field survey) 
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Ecosystems and Ecological sensitive areas 
 

Forest occupy nearly 1500 sq km (28%) of the basin area. Around the Periyar reservoir in the 

Periyar Tiger Reserve(PTR),  which extends further west into the pamba basin and south in to the 

forests of Achankovil Division, the dominant forest type is wet evergreen forests. Up in the shoal 

grasslands of the river basin are found endemics like the Nilgiri Thar (Hemitragus bylocrius) and an 

endemic orchid (Habenaria periyarensis). PTR is also one of the most ecologically diverse regions in 

India. Of the 3800 species of angiosperms of Kerala, 1966 are found within the Reserve. Apart from 

this, the reserve also contains an estimated 323 species mof Birds, 38 species of fish and 44 species 

of reptiles. 

A total of 84 fish species were known to occur in the entire course of Periyar. The Periyar lake 

stream system harbours endemic species. A high percentage of diet overlap exists between native 

fish species like Tor khudree, Gonoproktopterus, Lepidopygopsis and exotic species like Tilapia 

(Oreochromis mossambicus) and Common carp (Cyprinus carpio). 

Thattekad Bird Sanctury is an evergreen low- land forest located between the branches of Periyar 

River, and is well known since Salim Ali’s times to be a haven for the Ceylon frogmouth, and 

endemic bird. 

The Vembanad lake, into which Periyar drains along with five major rivers, is a wetland assigned 

international importance under the definition of the Ramsar Convention for the conservation and 

sustainable use of wetlands. It is home to more than 20,000 waterfowls, the third largest such 

population in India.` 

Sand Mining Kadavus 
 

As per the previous sand audit report of Periyar river sand auditing,  investigated in panchayats 

were having sand above summer water level. By this investigation came to know that there is no 

sand mining since 2013 and no existing sand mining kadavus. 
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Planning of Sand Auditing field survey 
 

During the reconnaissance field survey almost all cross section locations and its TBM locations 

were visited. But majority of the marking of TBM s have been completely disappeared. However 

based in the coordinates recorded during first phase sand auditing of the river and comparing with 

the photograph of the markings, all the TBMs can be located accurately. As per the new 

methodology cross section across the river at an interval of twice the width of the river or 100 m 

whichever is less for the stretches on which sand deposits are present and the other stretches it is 

to be twice the width of the river or 250m, new TBMs also will be located wherever possible. Every 

cross section will be surveyed between two documented end points tied up to a permanent Bench 

mark. The zone of influence of the cross sections will be measured by sum of half the distance 

between and previous cross section and subsequent cross section. The restricted sand mining area 

will be fixed by following the guidelines of Kerala Protection of River Banks and Regulation of 

Removal of Sand  Act, 2001 & MoEFCC Guidelines on Sustainable Sand Mining, 2016. Identification 

of sand accumulation, mining area and well location will be performed by following the guidelines. 

 

As present survey conducting in the post flood scenario, sand accumulation and mining area will be 

identified on the basis of geomorphological changes due to flood 

 

Verification and Fixing of Panchayats 
 

Panchayat boundary and the sand resource allocation of panchayats on the assigned length fixed by 

discussion with Panchayats and other Government Departments. 

Conclusion 
 

Periyar river adversely affected by the sand mining. Due to improper and extensive sand mining 

government authorities banned sand mining from the river since 2013.  After the 2018 flood sand 

deposits may be increased. 
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Selected Reconnaissance survey spots of Periyar River 
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