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ABSTRACT  ESTIMATE -WATER SuPPLY SYSTEM -LIFE MISSION

SL.NO. ITEM QUANTITY RATE AMOUNT

i
Submerised pump (10HP Power. KirloskarBrand)

1 60,000 60,00()

2 4 Sq. Irm cable 200m 140 28()00

3 80mm GI pipe for supply to tank 1750m 800 140000()

4 Sluice valve 5Nos. 6,000 3000()

5 Main switch with panel board I JO,ooo loo()0

6 ELCB i 5(.),()00 50.0()0

6 PVC piping .for supply Lumpsun 4,00.()0()

7 Labour Lunpsurn 3,00.()00

Lumpsu.in                               . 22'000        '

Total 23'cO'000

Rupees Twenly three Lakhs only



ABSTRACT  ESTIMATE -ELECTRIFICATION -LIFE MISSION

SL.NO. ITEM     . QUANTITY . RATE AMOUNT

I 1 I KV line 48() in 670/'m 3 ,21,600

2 LT 3Phase line 590m 3 I ()/in 182900

street light provision 75  .T{  520 390()()

3 LT Single Phase line 838m 400/in 335200

street light provision 85 x 200 •..1700()

4 Transfonner 2No. 39000()/ No 7,8(),000

Installation 2310 X 2 4620}

5 Electric Post 36 No. 9000/ No. 324()00

Labour charge 36 No. 1200/ No. 4320()

TOTAL ..20'47,S20
GST I 8 percentage 368553.6

Lunpsun 83,926

Total 25,00'000

Rupees Twenly Five Lckhs only
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SLNO DESCRIPTION NO L 8 D QUANTITy REMARKS
1 3.13.2.8

Earth work in excavation of foundation of structures as per drawing aiid technical specification. including setting out, construction of shoring and
bracing, removal of stumps and other deleterious matter, dressing of sides and bottom, back filling the exca\Jation earth to the extent required and
utilising the remaining earth locally for road work.

Ordinary Rock (not requiring blasting) - Mechanical Means

drail] I 1129 .I.2 I ]354.8

Clllvert 1 7.2 2.7 I 19.44

wing wall 4 2 2 I 16

total quantity 1390.24
say 1390.24 corn @, Rs 70.47 •  97970.2128

2 12.4

12.4 Plain cement concrete  1 :3:6 nominal mix in foundation with crushed stone aggregate 40 tnm nominal size mechanically mixed, placed in
foLlndation and coini.acted by vibi.ation including curing for 14 days

Drain i 1129 I,2 o.151                                                2o3.22
I

cl'Ivert 1 7.2 2.6 0.2 3.744 +

i

wing wall 4 2 2 0.2 3.2

total quantity, 2 I 0 . I 64
sa}' 210.164 @ RI.6198.96                                                              ..' 1302798.229

3 12.8.A. I
Plain/Reinforced Cement Concrete in Open Foundation complete as per Drawing and Technical Specifications.

PCC Grade M 15
drain 2 1]29 0.2 0.8 451.6

culvert abutment   . 2 7 (0-7ro.5),'`2 1.2 10.08
wing wa]] 4 I.5 (0.7ro.5)''2 1.2 4.32

Total-quantit}r 466
Say 466 cunt @ Rs.7107.S8 -I

4 12.8.1.C.1

Plain/Reinforced Cement Concrete in Open Foundation complete as per Drawing and Technical Specifications
RCC Grade M20 - Using Concrete Mixer''<br
culvert bed block 2 7 0.5 0.2 .I.4 1091426.4
wing wall bed block 4 I.5 0.5 0.2 0.6 121269.6
culvert slab 1 7 2 0.2 2.8

drain slab 1 1129 I 0.15 169.35

total quart;ty in cum I 74 . I 5

say 174.IS cum  @ Rs.78S7.67 1368413.231
S 12.4

Supply,.Fitting and Placing un- coated HYSD bar Reinforcement in Foundat.ion Complete as per Drawing and Technical Specifications   .
Qty as abo`'e x 75kg/m3 1 174 . I 5 0.075 13.06]25

i

total quantity in sqm 13.06125

Say 13.06125 LMT t'a! Rs.70446.39 920117.9114

NET TOTAL, Rs.    7001431.864

Dr. LEENA  A. V.
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ABSTRACT  ESTIMATE -DSOR YEAR' : 2018. COST INDEX APPLIED FOR THIS ESTIMATE IS 1.339

------I--i-+-
I

Clearing and grubbing road land including uprooting rank vegetation, grass, bushes, shrubs, saplings and trees girth up tQ 300 mm, removal of stumps of trees cut earlier and
disposal of unserviceable materials and stacking of serviceable material to be used or auctioned, up to a lead of 1000 metres including removal and disposal of top organic soil not

|exceeding 150 mm in thickness <br> In area of light jungle -  By Mechanical Means<br>==Eiiii=riEE 1==1=
I

¥¥=i=L9f_2::-ii

--i
i           Rs 53795.28908/I-Iectare       I

_                                 i____'__

Cutting of trees, including cutting of trunks, branches and removal of stumps, roots, stacking of serviceable material with all lifts and up to a lead of 1000 metres and earth filling in
the depression/Pit.<br> Girth from 300 mm to 600 mm -___T iEEiiEfi

:fiiliiil---
xcavation for roadway in ordinary rcok by deploying a dozer, 80 I.H including cutting and pushing the cut earth to site of embankment upto a distance of 100 metres ( average lead 50

:_-_--::_-__-::i_i:i

:

ig, laying, spreading and compacting graded stone aggregate to Wet Mix Macadam specification including premixing the Material with water at OMC in mechanical mix plal
; of mixed Material by tipper to site, la.`ring in uniform la}'ers with paver in sub-base / base course on well prepared surface and compacting with vibratorv roller tt> achieve the

±nfity-              _ -___ ----- _ ------------- _---_-_._ --------- __ __ _____________ ---- ___ --__-___ __ --____. _-___ __._-__ ,`_______.__ _ ..,... _____,_. _ _._ _.-__ .... _

----------------T--------i-----i-------------=±----------:±===-_-:--=i===-J=-_I-I_-=i=:i---------===_-==-±=---------==-'=-=i=

ig and applying plimer ccrat with bitumen emulsion ( SS) qu prepared surface of granular Base including clearing of road surface and spraying primer at the rate of 0. 70 -  1.0
using mechanical means,

Dr. LEENA  A. V.
PRINCIPAL
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_   __  '_  __    _   _      __   ___i_5Tri

Providing and applying tack coat with bitumen emulsion( RS) using emulsion pressure distributor at the rate of 0. 20 -0. 30 kg per sqm on the prepared bituminous surface cleaned
with mechanical broom

EA9¥_Ci(?AI
----- TE-:-:¥

LREE_i

d
=i

±aps£Ec.I_mLic_al±±psfifigaLfe{2p

I__
i                           7903 i 9-oo,

-----±i?-813:-2i

|totalqunntityin!imp_____i

Mix seal surfacing Providing,laying and rolling of close graded premixed surfacing material of 20mm thickness composed of 11.2mm to 0.9mm {Type A) or 13 .2 mm to 0.9mm {Type
8) aggregates using Bitumen VG-30 to required line, grade and level to serve as wearing course on a previously prepared base, including mixing in a suitable plant. laying and rolling

LByIELapal¥?ELTHp_~4± Bitumen VG-30 )

-----, §d3l--

10

Hii
2008389.39__-ri6T5|

a?_79.?19:3_?I

cement concrete 1 :3 :6 nominal mix in foundation v`ith crushed stone aggregate 40 mm nominal size mechanically mixed, placed in foundation and compacted bv vibratitin

909()29.4

909029.4

Cement Concrete in rxpen Foundation complete fls per Thawing and Technical Specifications &lt,br&gt; RCC tirade M20 - Using Concrete Mixer ~ (Without

NET TOTAL                Rs.10966J02.98

Dr. LEENA  A. V.
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District: Karmur
Taluk    :Payyarmur
Village  :Peringome Field no :

LLL
LLLL

LLL

all dimensions are in mtr



REPORT ON LIFE MISSION PROJECT AT PERINGOME

5::c£:;:tgu;::£omnadoefot:e28Efo#oa::a,5;fi£3.MT££:I::o.f:::%Ctpr:;e:tr:stt::kpu[]aanmre::depnet:;fgpo]:t:
with common facilities like Anganvadi, community centre, shops, recreation centre etc.with
road access to every plot.
Principal  Dr.  Leena   A  V,  Head  of the Department  of Civil  Engineering Ms.Mary  Sonia
George `,other staff members-Ms.Saritha Sasindran, Mr.  Shibin 8, Ms.  Shamya Sukumaran
M,  Ms.  Pooja K P and Ms.  Reeba Maria along with the  students from  S6  CE  attended the
'function.

Familiarisation of the proposed site was done on that day. and it was  decided to conduct a
total station contour survey of the site. The revenue sketches of the plots were co.Ilected from
the village offlce on the same day.
The  students of S6  CE were assigned the work of preparing the drawings of the common
facilities like Anganvadi, community centre, shops, recreation center  etc,under the guidance
of faculty from the department. They have completed this task.
The total station survey of the site was done on April  14th. All the students of S6 CE and the
staff members Ms.Saritha Sasindran, Mr. Shibin 8, Ms.  Shamya Sukumaran M, Ms. Pooja K
P and Ms. Reeba Maria participated I.n the survey.  The survey was carried out from 9am to
5.30pm.
After obtaining the contour sketch from the total station survey the preparation of master plan
has been started.   In Au.tocad,  the  subdivision of the plot and planning of road network  is
being carried out.
In order to fix  and identify  some boundary points a site  visit was made on May  5th by the
faculty  and  a  few  students  along  with  an  official  from  the  village  office  Peringome.  The
boundary marks  on several  points  could be  identified during this vi.sit.But a few boundary
points couldn't be located .These points are to be fixed by surveying, before finalising the
master plan.                                                                                                                              .'
The  planning  of road  network  andrsub  division  of plot  has  been  done  in  Autocad.  After
seeking expert  opinion from  a town planner  we  are  reworking on the  plot  sub-division  in
order to make it more suitable for the layout of buildings. This will be completed by 7th June.
We are planning a site visit this week to confirm the measurements in the drawings and that
in the field.                                                                                                                                                      9

Report prepared by

i+rf+g,.i::,.,.,.-,n,?Saritha Sasjndran,

APCE

DATE: 05/06/2023
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TOTAL STATION SURVEYING
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POLLUTION ABATEMENT PROJECT -PERUVAMBA RIVER 



Water Resourees Department, Kerala invites your virtual presence for Workshop on
"Tie up bet`neen Engineering Colleges and Water Resources Department of Kerala".

Agenda Of. the meetincg ori 19.01.2020 (Tuesday}

Time.. 3 pin to 5 pin

Welcome: Dr. P. Sojan Lal, Princ`ipal, MGlr Baselios Institute of Technology and Science
{MBITS}, Kothamanga!am.

Introductory Remarks.. Shr.I.Pranabjyothi Nath lAS, Secretary, urRD

Session 1 : "Stlmpling Protocols for VIfater Quality Monitoring " -by Sri.Johar I.S, Water
Quality Specialist, Field Studies Circle, Thrissur {25 Minutes}

Sass.}on 2 : "Starldard Methods for the analysis of faecal coliforms and total coliforms in water
samples" - By Dr. M. G. Grasious, Department of Civil Engineering, Viswajyoth.1 College of
Eng.ineering, Vazhakkulam. {25 Minutes}

Section 3 -"Standard Operat.ing Procedure -a walkthrough" -b¥ Dr.Deeepesh Vaisan ,
Scientist C , Central Pollut.lan Control Board, Bangalore. {30 Minutes}

Question and answer session= 25 minutes.

Vote of Thanks: Smt. Pr`i}i S.S., Deputpr Director, lDRB

Zoom Meeting lD: 9761995 4170

Pass Code:  232323

Zoom Meetind Link:

https://zoom.us/i/97619954170?Bwd=ckxQTTFtwvlvzvAISURnwxznTTRiQTO9



GOVERNMENT 0F KERALA

Water Resources Department invites your virtual presence for 1 St meeting on the 2nd
Phase of tau[s

On

"Tie up between Engineering Colleges and Water Resources Department of Kerala"

Date:  08.04.2021                                                                                Time:  4.00 PM IST

Chief Guest:-Dr. V V€nu IAS, Additional Chief S€€r€tary (Planning & Economic
Affairs, Higher Education & Environment Departments)

Special Invite€s:    Dr. Rajasre€ M.S, Vice chanc€nor, APT Abdul Kalam
Techn ological University.

Er. Slieekala .S , Member Secretary, KPCB.

Shri. Arun Al€x,  Co-ordinator, Industry Attachment Ceu,APT
Abdul Kalam Technological University.

Meeting ID: 93150049S34 Pass code:  5678

AGErmA TIME
Welcome Speech 04.00 PM - 04.05 PM

by

Shri . Sunil Raj, Superintending Engineer, Irrigation, South Circle

Intro ducto ry Remarks 04.05 PM -04.10 PM

by

Shri. Pranabjyothi Nath IAS, Secretary, WRD

Guest of the Day 04.10 PM -04.20 PM

Dr. V Venu IAS, Additional Chief Secretary (Plarming & Economic
Affairs, Higher Education & Environment Departments)

The Catchlight 04.20 PM - 04.30 PM

by
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Dr. Rajasree M.S, Vice Chancellor, APJ Abdul Kalam Technological
Uhiversity.

River Rejuvenation- DPR - Evaluation Results 04.30 PM - 04.40 PM

by

Smt. Priya K.L, Assistant Professor, Department of Civil
Engineering, TKM College of Engineering, Kollam

2 1 DPRs - An Assessment 04.40 PM - 04.55PM

by Shri. Priyesh. R

Director, IDRE

Way Forward 04.55 PM -05.05 PM

by

Shri. Biju.D

Chief Engineer, IDRE

Path Breaking 05.05 PM -05.15 PM

by

Er. Sreekala .S , Member Secretary, KPCB.

The Mission 05.15 PM -05.25 PM

by

Shri. Arun Alex,  Co-ordinator, Industry Attachment Cell,APJ
Abdul Kalam Techno logical University.

Specific remarks 05.25 PM -05.45 PM

by

Shri. T.K Jose IAS, ACS (WRD)

Open Folun 05.45 PM -5.55 PM

Vote of Thanks 05.ssTrftoB6;o#,
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by

Smt. Sandhya S.G Joint Director (Hydrology), IDRB

Meeting Facilitator: Dr. P. Sojan Lal, Principal, MBITS .

Technical Support: Shri. Eldose Varchese & Shri. Malhesh K.M , MBITS
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File No. ISWC1/188/2020-WRD (Computer No. 1630916 }
Draft No. DFAI1886492                                    Attachment: LIST+OF+PARTICIPANTS+9th+meeting.xlsx

RECORD OF DISCUSSIONS

Date: 21.01.2021 Time: 4PM

Venue   :-   Video   Conferencing   on   tie   up   between   Engineering

Colleges and Water Resources Department of Kerala.

Agenda : - Abatement of Pollution in Rivers  in Kerala in view of the

Order  of  the  National  Green  Tribunal  (NGT),  Pipe  Testing  for  Jal

Jeevan  Mission  (JJM)  &  Water  Quality  testing  of  Wells  &  Micro

I rrigation System .

List of participants is enclosed as Annexure - 1.

1.  The  meeting  started  at 04:00PM  with  Smt.  L.Sreedevi,  Dy.C.E

(l&A) welcoming all the participants.

2.  Shri.   Pranabjyoti   Nath   lAS,   Secretary,   WRD   expressed   the

happiness  in  seeing  how the  mastermind  of the ACS(WRD)  is

moving forward  and  is in its 9th vueek.  In his ppt he spoke

the journey of this project till day including the various works
jf`

on  water  sampling.   The   ppt  is   made   available   in  the  \'`1 e  ,ffy

*---f¥iRE¥_
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File No. ISWC1/188/2020IWRD (Computer No.1630916 )
Drat( No. DFA/1886492                                    Attachment: LIST+OF+PARTICIPANTS+9(h+meeting.xlsx

website {www.id rb.kerala.aov.in).-

3.   Shri.  Prashanth  Nair IAS,  MD,  KIIDC  &  KSINC spoke on how in

spite of the pandemic blockade, response from the students of
the  participating  Engineering  Colleges  is  overwhelming  as  they

have taken up the field visits and collection of water for sampling

tests. This  progress shows  how we are  nearing  the target date
set for the DPR preparation. He winded up his speech by stating

that the  sane  saying  "Best  is  the  enemy  of  the  good"  should

always be borne in mind.

Shri.   Jauhar  T.S,   Water  Quality   Expert,   Field   Study  Circle,

Thrissur, IDRB presented a ppt on the "Need for WQ Monitoring

&  Infrastructure  Requirement".  He  explained  on  the  need  for

water quality monitoring as, one in six people lack access to pure

water.  He  explained  the  anthropogenic  causes  of pollution.  He

highlighted  the  prerequisites  for water quality monitoring  which

mainly  included  instrumentation,  laboratory  space  and  human

resources.  The  ppt  is   made  available  in  the   lDRB  website

(www.idrb.kerala.aov[in).-

5.   Shri.    Pranabjyoti    Nath    lAS,    introduced    Kumari.    Mrinmayi

Shashank Joshi lAS, District Collector, Palakkad & Smt. Navjyot

Kosa IAS, District Collector, Thiruvananthapuram to the talks.

6.  Kumari.    Mrinmayi    Shashank  Joshi    lAS,    District   Collector,

Palakkad expressed  her happiness in the fact that the very first

meeting  that  she  is  attending  in  her  new  position  as  District

Collector,  Palakkad  is that of her parent department itself.  She

offered the full cooperation and support from  her

venture.

€.\,,,:+:#;T-?.,A"a



File No. ISWC1/188/2020-WRD (Computer No.1630916 }
Draft No. DFAI1886492                                    Attachment: LIST+OF+PARTICIPANTS+9th+meeting.xlsx

7.  Smt. Navjyot Kosa lAS, District Collector] Thiruvananthapuram in

her   talks   supported   the    initiative   and   the   whole   hearted

cooperation    that    the     Engineering     Colleges     and     Water

Resouroes  department  are  providing  as  this  being  a  social

issue. She stated that she will ensure that the full support will be

provided  on  all  actionable  points  pertaining  from  the  O/o  the
D istrict Collector, Thiruvananthapuram.

8.  Shri.  S Venkateshapathy IAS,  MD]  KWA at the start stated that

he will be speaking on the various projects of KWA & GW which

are in its different stages of inception.

9.  As  regards  Pipe  Testing  is  concerned  he  detailed  the  list  of

colleges that have approached KWA and the tests that need to
be   conducted.   He   once  again  called   upon  the   participating

engineering colleges to forvrard their willingness for pipe testing

in the email id managingdirectorkwa@.gmai!.com after which they

can   be   empaneled.   He   reiterated   the   contractor's   license

eligibility criteria, limiting the Non Revenue Water (NRW) etc .

10.  The ppt gave an insight into the NRW and Well Census .The ppt

is made available in the lDRB website (rmrmJ.idrb.kerala.aov.in).
L=

11.  His   ppt  mainly  showcased   the   comprehensive   plan  for  the

Management of Sewerage/Faecal  sludge  Management for the
State.   The    ppt   is    made   available    in   the    IDRB   website

(wrm,idrb.kerala.aov.in).L|

12.  Shri.Biju   Balakrishnan,   PCB,  AIIeppey  brought  out  the   main

management.  He  narrated  the  different  aspects  of
`                                  EIEE
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treatment and  how the  bake  houses and  slaughter houses are
the  main  enemies  in  choking  the  sewerage  lines.The  ppt  is

made available in the lDRB website (www.idrb.kerala.qov.in).L-

13.  Smt.Sanju  Sreedharan, Associate  Professor,  SCMS  School  of

Engineering  & Technology,  Karukutty,  Ernakulam  spoke  on the
"Odyssey  through  the   rivers-  Kecheri  &  Kadambrayar".  She

presented  a ppt in which she  put forth the  methodology to  be
adopted by the colleges, by the selection of appropriate sample

collection points , the parameters that are tested at the field, the
investigations that are to be done in the laboratory etc.

14.  The ppt gave a complete insight into the journey undertaken by

SCMS    School    of    Engineering    &    Technology,    Karukutty,

Emakulam   in   the   rivers   of   Kecheri   &   Kadambrayar   &   a

comparison  of  these  2  rivers  with  entirely  different  pollution

characteristics The  ppt is  made  available  in the  lDRB website

(vwrm.idrb.kera[a.aov.in).
L,                                                                                                                                                                      L=J

Points Discussed in the ODen Forum:-

1. Is NABL accredited labs compulsory for evaluating the quality ?

Its  not  mandatory,  but  the  process  involved  for  the  same
should  be as per IS standards.

2. Does the Government of Kerala or the lDRB assist the institutions

with aid for improving the facilities ?

IDRB will facilitate the participating engineering colleges with
•fi

data sharing, but no capital investments will be supportied
Government or by IDRB.

t„r,,",&in\st:i,J,i"i
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3.  What are the  other options  available for testing  of  BOD,  COD,

total coli forms etc which are not available in certain college labs and

wherein the PCB is not willing to take up the water quality testing in

their labs and CWRD is asking for 50% of the cost ?

All  the  labs  under  lowA  Irrigation  Department  and  Ground
\Afater    Department   may   start   accepting    water   samples
immediately from  Engineering  Colleges.  Procedures for this
can be decided subsequently.

4. Is it possible to get the details of sewerage system existing in the

river basins as secondary data ?

The data that is available will be shared. Once the GIS data is
done with the same will be uploaded in the website of KWA.

5. What all  has to  be  considered while taking  samples  in locations

where there are tidal effects ?

Samples  can   be  taken  from  different  profiles  at  different
depths  in  order to get a  clear picture. If possible  integrated
samples can be collected to get a better picture of the saline
intrusion.

The    meeting    ended   with   a   vote   of   thanks    by

Smt.B.Sindhu, Director, KERl.

The meeting ended at 5.45 PM.
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SREE NARAYANA GURU COLLEGE 0F
ENGINEERING & TECHNOLOGY

Pollution Abatement Proj ect -Peruvamba River

SNGCET Payyarmur is committed to serve the needs of society and encourage the students to

apply their knowledge and skills in real life socio-technical environmental issues.

As per the order of the Honble National Green Tribunal (NGT) in O.A No. 673/2018,

pertaining to the rejuvenation of 21  critically polluted river stretches in Kerala, it has been
decided to propose short-term, long-term solutions to prevent the pollution in rivers and to

restore its pristine quality through holistic approach.

Our faculty and students, in association with Water Resources Department, Govt of

Kerala was involved in theField studies, Water quality testing and preparation of Detailed

Project Report (DPR) of River Peruvamba(Perumba). , Payyarmur Kannur District during

the period of January -February 2021.
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Photos of Pollution Abatement Project -Peruvamba River 

  

   

 

Stamp



 

 

 

 

 

 

 

Stamp



Detailed Project Report
Submitted to

Water Resources bepertment
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Water Resources Department,
Government of Kerala
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College of Engineering and
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ABATEMENT 0F POLLUTION OF PERUVAMBA RIVER

Contents

Acknowledgement

Project Team

Executive Summary

1. Introduction

1.I Background

1.2 Polluted Stretch of the River

2. Objectives and Outcomes of the Action Plan

3. Pollution Inventory

3.1 Details of Drains Contributing Pollution

3.2 Details of Sewage Pollution Sources and Treatment Systems

3.3 Details of waste Management

3.3.1 Mwiicipal Solid Waste

3.3.2 Bio-medical Waste

3.3.3 Hazardous Waste

3.3.4 E-Waste

3.4. Details of Industrial Pollution Sources

3.5 Sources from Agricultural Areas

3.6 Any Other Sources

4. Flow Inventory

5.  Status of Groundwater

6. Monitoring of Pollution Sources

6.I Monitoring of Drains

6.2 Monitoring of RIver

intryi
€ 1j i .  LE:'

•pt  -"clpAL
€3:~.gEt¥uihy.apfru#g#3#

~ LLN UJL+  , -_

iRERE#i '  ``q,#EP,h!r*
H          t+a              -

DPR prepared by STM and SNGCET



ABATEIVIENT OF POLLUTloN OF PERUVAMBA RIVER

6.3 Monitoring of Ponuting Industries

7. Analysis of Environmental Flow

8. Detailed Gap Analysis

9. Management Planning Framework

10. Action Plan for Restoration of Ponut€d River Stretch

10.1 Short Term A€tion Plan

10.2 Long Term A€tion Plan

11. Third Party Monitoring and Evaluation

Bibliography

Appendices

A-1 Details of Cities and Towns

A-2 Details of Grama Panchayat and R€v€nue Vinag€s on the Cat€hm€nt

A-3 Pouution Source Mapping of River Peruvamba from Eryam Edakkom to Kunnaru

A-4 Details of Municipal Solid Waste Management

A-5 Status of E-Waste Management

A-6 Details of Industries

A-7 River Water QuaHty Data

plates
Plate-1 River Basin Map
Plate+2 Watershed Map

Plate+3 Land use map

Plate-4 Location of Rain Gauge and RIver Gauge Stations
Plate-5 Map showing Irrigation Assets
Plate-6 Map showing Road Networks

Plate-7 Map showing Drains joining the RIver
Plate-8 Map showing Water Quality Sampling Stations

•1  ..,..,-I.:       .I-

DPR prepared by STM and SNGCET



ABATEMENT 0F POLLUTION 0F PERUVAMBA RIVER

List of Tables

Table No Title Page No.

Table 1.1 Classification of Indian rivers based on 2
priority of action

Table 1.2 Major river of Kannur District 3

Table 3 . 1 Pollution Load of Drains joining the 7
river.

Table 3.2 Details of estimated population and 9
MSW from Panchayaths

Table 3.3 Types of STPs and comparisons 11

Table 3.4 Details of sewage collecting points 16

Table 3.5 Health care centers and location 17

Table 4.1 Monthly variation of flow parameters in 20
2018

Table 4.2 Monthly variation of flow parameters in 20
2019

Table 5.1 Water quality results from GWD Test 23
wells

Table 6.1 Details of Drains 24

Table 7.1 Environmental Flow Requirement by 28
Termant's Method

Table 7.2 Calculation of EFR by Termants Method 29

Table 10.1 Short term action plans 33

Table 10.2 Long term action plan 34

Table 1 1 . 1 Third party monitoring and evaluation 36#

s.5iedy.W.

I:_'trs~q¥ffinprfedfrvfifia:

E!`:::##p'*+`&EN#REkEHFPAlrmF'`£±E

DPR prepared by STM and SNGCET



ABATEIVIENT OF POLLUTloN OF PERLJVAIVIBA RIVER

List of Figures

SINo Title Page NO

Fig 1.1 Location of the river Peruvamba 4

Fig 1.2 Peruvamba River basin 4

Fig 3.I Location of drains associated with the river 6
Peruvamba

Fig 3.2 a Process diagram 10

Fig 3.2 b Aeration tank 10

Fig 3.2. c Aeration tank 11

Fig 3.2. d Secondary Clarifier 11

Fig 3.3 Solid waste collection and disposal of 13

existing system

Fig 3.4 a RIng compost 15

Fig 3.4 b Pipe compost 15

Fig 3.5 Map showing Agricultural area 19

Fig 5. I Location of Ground water Test well of 22
Gun

Fig 6.1 Locations of water Sampling stations 25

Fig 6.2. a Water Sampling from various stations 25

Fig 6.2. b Water Sampling from various stations 26

Fig 6.2. c Water Sampling from various stations 26

Fig 6.3 a Fish market 27

Fig 6.3 b wood industry 27

Fig 7..1 Different levels of flows and their purposes 27

Fig 7.2 Hydrograph of normal stream flow and 30
EFR

DPR prepared by STM and SNGCET

£E

:.jJ'.   Lg;£a    `Zr,             fiprfe,..   V.

ifi Jrv¢Ipth
R,;j¥HIt^d"

I.!FEP!NS&TE
tiE®F

!"tVA.NUR



ABATEMENT OF POLLUTION OF PERUVAMBA RIVER

Acknowledgement

We would like to express our sincere gratitude to Water Resources Department, Government
of Kerala and the concerned officials for extending their support and the valuable inputs during
the preparation of this Detailed Project Report.

We extend our heartiest gratitude to Sri.T.K. Jose IAS, Additional Chief Secretary, Water
resource, Home and Vigilance Government of Kerala for his guidance and motivation.

Our sincere thanks to Sri. Pranobjyoti Nath IAS, Special Secretary Water Resources
Department for his relentless support in pursuing this task.

We extend a special token of gratitude to Dr.P.Sojan Lal, Principal, rmlTS Kothamangalam,
for the wonderful coordination and motivation.

Heartiest thanks to hdrs. Rashmi T., Section Officer, Water Resources (Inter State Water Cell)
Department, Govt. Secretariat- Kerala for her relentless support and official interventions
which played a great role in helping us to complete this DPR.

We extend our  deepest gratitude to KSPCB, KWA Kannur and Kozhikode, local bodies,
Haritha Kerala Mission, Suchitwa Kerala mission and Er.Suresh , Govt. Medical College
Pariyaram for all the guidance and invaluable support  in the completion of the report.

We are truly thankful to faculty of various engineering colleges for their immense support
which were instrumental in completion of the same.

Last but not the least, we take this humble opportunity to thank all those who have inspired and
motivated us to prepare this Detailed Project Report.

DPR prepared by STM and SNGCET



ABATEMENT 0F POLLUTION OF PERUVAMBA RIVER

State Proj ect Coordinator:

Project Team

Sri. Priyesh R., Directoi., IDRB

Nodal officer: hdr.Besil J., Executive Engineer, Irigation Division, Thalassery

Team from irrigation Department:
1.   Ms.Fathima Ibralim C., Personal Assistant to Executive Engineer, Irrigation Division,

Thalassery.
2.   Mrs.Kallisa Kochithodi, Assistant Executive Engineer, Irigation Sub Division, Kannur
3.   hdrs.Smitha P.P., Assistant Engineer, higation Section, Kannur
4.   Mr.Sarath T M, Assistant Engineer, Irigation Section, Payyannur
5.   Mr.Shaji M., 3rd Grade Oversear, higation Section,  Kannur
6.   Mrs.Rajani A.U, 3rd Grade Oversear, Irrigation Section, Payyannur
7.   Mrs.Radhika C., 3rd Grade Oversear, Irrigation Section, Payyannur

Team from Engin€€ring Coll€g€s

Sre€ Narayana Guru Couege of Epgine€ring
and Technology Payyannur (SNGCET)

A.  Team Members

I.   Dr. V.K.Janardhanan; Principal SNGCET
2.   Dr.Susan Abrchani; Associate professor
3.   Dr.Leena A.V; Associate professor
4.   Mary Sonia George; Asst Professor {Sr.Gr.)
5.   Prem Anand c; Asst professor
6.   Saritha sasindran; Asst professor
7.   Sangeetha M; Asst professor
8.   Shilpa valsakumar; Asst professor
9.   Abhijith v.V; Lab Instructor
10. Soujisha Krishnakumar; Lab instructor

St. Thomas College of Engineering &
Technology Sivapuram (STIto

A.   Team members

1.   Dr. Shinu Mathew John; Principal STM
2.   Alchildas K K; Asst professor
3.   Ashika K; Asst professor
4.   Greeshma c s;  Asst professor
5.   Harishankar N; Asst professor
6.   Krishnanjana K; Asst professor
7.   Meera pradeep; Asst professor
8.   Midhun Krishnan R; Asst professor
9.   Navaneetha E; Asst professor
10. Nimisha Baby; Asst Professor
1 1 . Arya V M; Lab in Charge

DPR prepared by STM and SNGCET



ABATEMENT 0F POLLUTION OF PERUVAMBA RIVER

Sre€ Narayana Gum College of Engineering
and Technology Payyannur (SNGCET)

8.  Student Members
1.   Jineghp
2.   SidhinK
3.   Rahidpv
4.   SreeragM
5.   SreeragEN
6.   Gokul Ainbiloth
7.   Mthsin Muttoon
8.   Abdul Mussavir Kasim
9.   AnjaliK
10. jinacha P
1 1 . Anacha T
12. Apsara E K
13. Maneesha K V
14. Keeerthi Rajan
15. Anulakshmi P V
16. Amitha Sasidharan
17. Sayoojya Sadanandan P
18. Anacha Sreevalsan U M
19. Anjima 8 P
20. Aysha Nasreen
2 I . M Jumana Haseen
22. Larmi Ranjith
23. Mithuna V P
24. Andtha A V
25. Drishya P  V
26. Pranav V  Prakash
27. Ab.un Dev
28. Adithyan D.
29. Ashmith K. P.
30. Dhanush C. P.

St. Thomas Couege of Engineering &
Technology Sivapuram (STIto

8. Student Members

1.   AbhidevpE
2.   AbhinavK
3.   jrmileshK
4.  jrfuthraj K
5.   Alpith Ranesan
6.   AryaN
7.   AsmilaK
8.   Avinash vinod
9.   Fayizv
10. Hishan Ismail
1 1 . Jeeth Prasad
12. Muhammed Minhaj Mahroof
1 3 . Muhammed Sinan
14. Nandalal P
1 5 . Nived
16. Prayag Mohan
17. Prayag K
18. Rakshith R
19. RIthwik Sanil
20. Sahala Sherin
2 1 . Shona K
22. Snehasree K
23. Vyshnav M

DPR prepared by STM and SNGCET vii



 

Detailed Project Report ABATEMENT OF POLLUTION OF PERUVAMBA RIVER 

 

DPR prepared by STM, SNGCET                              Page 1 
 

Executive Summary 

As per the order from the Hon’ble National Green Tribunal (NGT) O.A No. 673/2018 by 

pertaining to action plan for the 21 critically polluted river stretches in Kerala, a detailed study of polluted 

stretch of the river Peruvamba was conducted during the month of January 2021.  The study was 

conducted by St. Thomas College of Engineering and Technology (STM) and Sree Narayana Guru 

College of Engineering and Technology (SNGCET) Payyanur in association with Water Resources 

Department. The study includes Reconnaissance survey, Detailed field visits, Data collection related to 

the river, River water sampling, Testing, Analysis of test results as well as further interaction with the 

experts, officials and public.  

The study revealed that the river is in a healthy condition along most of its stretches. However, the 

unscientific and irrational practices in the agricultural fields at the upstream and the rapidly progressing 

industrialization at the downstream may become a threat to the river in future. The study puts forward 

action plans including proposal of Sewage Treatment Plant at Payyanur Municipality. Conglomerative 

actions of public organizations, student groups, experts and other stakeholders have also been put 

forward. 
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1. Introduction 

1.1 Background 

Rivers have always been an important source for humans. All the ancient civilizations emerged 

and flourished on the banks of rivers. However, over the course of time, as the population increases, the 

rivers were polluted. A polluted river stretch not only contaminates the river water ecosystems, but it 

affects the nearby human settlements also.  

River water pollution is defined as the presence of toxic chemicals and biological agents that 

exceed certain permissible limits and may cause a threat to human health and/or the environment. Legal 

measures are being enforced globally, over the raising concerns on river water pollution.  In India, as part 

of these, water pollution prevention acts are being enforced statewide and national wide. The River 

Boards Act 1956, The Water Prevention and Control of pollution Act 1974, The Water Pollution 

(Prevention) Cess Act 2003 etc. are few among those. The Honorable Supreme court held that right to 

clean water and environment is a fundamental right under article 21 of Indian constitution. The Central 

Pollution Control Board (CPCB), in association with State Pollution Control Boards (KSPCB), is 

monitoring the quality of water bodies at 2500 locations across the country under the Water Quality 

Monitoring Programme. 

As part of National Water Quality Monitoring Programme, CPCB came up with a brief report 

presenting the analysis of the monitoring of the water quality in India. Report classifies Indian rivers 

based on priority of action demanded for the protection. The classification is given in Table 1.1. 

 

Table 1.1 Classification of Indian rivers based on priority of action 

Priority Definition of criteria 
Number of 

Stretches 

Priority 1 
Locations with BOD > 30 mg/l in on any occasion; 

All monitoring locations with BOD > 6 mg/l on all occasions. 
35 

Priority 2 

Monitoring locations having BOD between 20-30 mg/l on any 

occasion; 

All monitoring locations with BOD > 6 mg/l on all occasions. 

15 

Priority 3 

Monitoring locations having BOD between 10-20 mg/l; 

All monitoring locations exceeding BOD concentration 6 mg/l 

on all occasions. 

26 

Priority 4 Monitoring locations having BOD between 6-10 mg/l. 38 

Priority 5 
Monitoring locations having BOD between 3-6 mg/l. 

The locations exceeding desired water quality of 3mg/l BOD. 
36 

  Total 150 
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A four-member River Rejuvenation Committee (RRC) has been constituted in compliance with 

the direction of the Hon’ble National Green Tribunal (NGT) Principal Bench, New Delhi, to work 

towards ensuring a healthy river ecosystem in the state. The tribunal directed the authorities to ascertain 

the causes of pollution and take immediate preventive measures. The government and its departments 

concerned have been told to submit its suggestions as to how each one can play its role effectively for 

preventing the pollution of the river. 

Based on the orders of the Hon'ble National Green Tribunal (NGT) in O.A No. 673/2018, 

pertaining to action plan for the 21 critically polluted river stretches in Kerala, it has been decided to 

prepare a plan to prevent the pollution in rivers and to restore its pristine quality through a holistic 

approach where the Irrigation Department and the Engineering Colleges could work together for 

developing new and innovative solutions for the abatement of pollution in the 21 critically polluted rivers 

in the State. River Peruvamba is one of the critically polluted rivers selected for rejuvenation under this 

scheme from the district Kannur.  

Kannur is one of the 14 districts along the west coast in the state of Kerala, India. The city of 

Kannur is the district headquarters and gives the district its name. The old name, Cannanore, is the 

anglicized form of the Malayalam name "Kannur". Kannur district is bounded by Kasaragod District to 

the north, Kozhikode district to the south, Mahé (UT) to the southwest and Wayanad District to the 

southeast. To the east, the district is bounded by the Western Ghats, which forms the border with the state 

of Karnataka (Kodagu district). The Arabian Sea lies to the west. The district was established in 1957. 

Kannur is the sixth-most urbanized district in Kerala, with more than 50% of its residents living in urban 

areas. Kannur has an urban population of 1,640,986, which is the second largest in Kerala after 

Ernakulam district. Out of 44 major rivers in Kerala, 7 are in Kannur district. They are Ramapuram River, 

Kuppam River, Peruvamba River, Valapattanam River, Ancharakandy River, Ponniyam River and Mahe 

River which is mentioned in Table 1.2. 

Table 1.2 Major river of Kannur District 

Sl.No. Name of River Place of origin 
Length in km Basin area in 

sq.km Total Navigable 

1 Valapatanam river Brahmagiri Ghats 113 45 1191 

2 Kuppam river Padinalkad forest 71 24 536 

3 

Ancharakkandy 

river Kannoth forests 64 27 113 

4 Mahe river Wayanad Ghats 55 24 223 

5 Peruvamba river 

Eramam Kuttor 

Ghat 51 17 287 

6 Ponniyam river Kannoth forests 29 22 108 

7 Ramapuram river Pariyaram village 19 6 92 

https://en.wikipedia.org/wiki/Districts_of_Kerala
https://en.wikipedia.org/wiki/Kerala
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Kannur
https://en.wikipedia.org/wiki/Malayalam
https://en.wikipedia.org/wiki/Kasaragod_District
https://en.wikipedia.org/wiki/Kozhikode_district
https://en.wikipedia.org/wiki/Mah%C3%A9_district
https://en.wikipedia.org/wiki/Wayanad_District
https://en.wikipedia.org/wiki/Western_Ghats
https://en.wikipedia.org/wiki/Karnataka
https://en.wikipedia.org/wiki/Kodagu_district
https://en.wikipedia.org/wiki/Arabian_Sea
https://en.wikipedia.org/wiki/Ernakulam_district
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Peruvamba river popularly known as Perumba river is one of the major fresh water rivers in 

Malabar. It originates at the Western Ghats near Wayakkara village in Kannur district, runs through a 

stretch of 51 km. A tributary of Peruvamba which is called as Vannathi River flows through the town 

Mathamangalam. Peruvamba is called as Panappuzha in the Mathamangalam area.  

The other main tributaries are Macharuthode, Challachal, Nitaringapuzha and Mukkuttenkarachal. 

The head stream of the river is known as Panappuzha. Another head stream Kallankulam thodu rises 

from Ezhilamvayal. Both the head streams join at Korom and form the main stream of Peruvamba. The 

river flows into the Arabian Sea near the Payyannur town. It has a total basin area of 287 km2. A tributary 

of Peruvamba which is called as Vannathippuzha flows through Mathamangalam. Location of the river is 

given in Fig 1.1 to Fig 1.2. 

  

Fig 1.1 Location of the river Peruvamba                   Fig 1.2 Peruvamba river basin 

 

1.2 Polluted Stretch of the River 

A stretch of 34 km starting from Eryam Edakkom bridge to Kunnaru Bridge is identified to be 

polluted out of the 51km of Peruvamba river. KSPCB conducts periodic water quality sampling from 4 

sampling stations along the river. The stretch extends from upper hilly region of Kadannappalli 

Panappuzha Panchayat; where agricultural activities are predominant, upto the the coastal regions of 

Ramanthalli Panchayat. Along the course, it passes through Payyanur Municipality where significant 

municipal wastes are added into the river. 

Along with the river Peruvamba, Kannur district is blessed with a hand full of estuaries/ 

backwaters. Out of the major 32 estuaries across Kerala, 5 are situated in Kannur district. The estuaries 

in Kannur district are, Dharmadam backwater, Mannayed estuary, Kavvayi backwater, Mahe estuary 

and Kattampally estuary.  
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The major agricultural products on the Peruvamba river basin are rice, cashew, coconut, rubber 

and vegetables. The downstream portion of the river basin is associated with cash crops such as 

cashew, coconut etc., while the upstream portion consists of cultivation of rubber, vegetable and 

spices. In hilly stretch of Kadannappally Panappuzha Panchayat, rice was cultivated on a large scale 

during the last decade, but it further gave way for tapioca and rubber, but hopefully the recent trends 

shows an improvement in rejuvenation of paddy fields. Organic vegetable cultivation by families for 

domestic purpose is an emerging trend all over the basin. Usage of chemical fertilizers was at its peak 

for five years back, but hopefully, the river quality test results shows that loads of fertilizers and 

pesticides has decreased, may be due to scientific irrigation methods or the decreased usage of 

chemical fertilizers. Appendix A-1 and A-2 gives the details of Cities, Towns, Panchayats and Villages 

near the polluted stretch.  

2. Objectives and Outcomes of the Action Plan 

Main objectives of the study include  

1. Identification of sources of pollutants 

2. To propose short- and long-term action plans for the abatement of pollution and rejuvenating the 

river water to class B standard (IS 2296- 1992). 

3. Identifying third party in monitoring river stretches.  

4. Contributing to the public awareness regarding waste disposals. 

Outcomes: 

The outcomes envisaged after the implementation of Action Plan include: 

● Enhancement in river water quality to Class B 

● Maintenance of minimum environmental flow 

● Improvement of bio diversity. 

3. Pollution Inventory 

The river pollution is mainly due to the drains flowing into it. Municipal Solid Waste, Bio- medical 

waste, Hazardous waste, E waste etc. contributes to the pollution from various waste dumping sites.  

3.1 Details of Drains Contributing Pollution 

River Peruvamba is associated with a vast network of drains, which is spread over an area of 287 

km2. The drains and the locations at which the drains meet the river are listed in Table 3.1 
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Fig 3.1 Location of drains associated with the river Peruvamba 
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Table 3.1 Pollution Load of Drains joining the river. 

 

                                 

 

Table 3.1 shows the test results from KSPCB. Monthly BODs for the year 2020 sampled from 15 

selected drains joining the river. BOD values from Naranga thodu, Peruvamba thodu, Valliohmthodu 

drains within Payyannur municipality area (downstream) are found to be significantly high compared to 

the remaining drains. 

Naranga thodu: Located at the Payyanur town near Lulu Cycle Mart, and Deepak nursing home. The 

presence of BKM Hospital makes the location crowded on weekdays. Fish selling shops and chicken 

centres having no proper sewage treatment facilities are located nearby the drain. Naranga thodu is found 

to be having the most critical pollution load as per KSPCB. The river gets almost dried during the 

summer, which contributes to the increased pollution load at that period. 

Perumba thodu: Located nearby the Children Park- Payyanur town. Location of Municipality Canteen 

makes the area popular. Construction of a mall was observed nearby the location, and it was informed that 

the water table is high which adds troubles during monsoon season. In the month of May, the water level 

drops considerably and the pollution load gets increased. 

Valliomthodu: The Perumba thodu drain gets connected to Valliyomthodu, which in turn connects to the 

Peruvamba river. The proposed site of an STP was found nearby the drain, and the location was notorious 

for anti-social activities. However, the opening of new shops makes the location more livable and it was 
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informed that the pollution load got decreased considerably over the past few months. An abnormal 

increase in pollution load was observed during June 2020, which may be due to local specific site 

conditions, particularly at the time of sample collection, which demanded further sampling and testing. 

Panappuzha thodu: Situated at the upstream of the river nearby the Mathamangalam. The pollution load 

is considerably less due to the absence of major industrial and commercial activities. 

Mavullapoil thodu:  The drain joins the river at the junction where the roads from Alakkad, 

Perumbadavu and Payyanur meet. Location is less populated and the pollution load is also less. Pollution 

load was found to be high during the summer season, which may be due to the decrease in water level.  

Kambipalam thodu: A site which shows comparitively lesser pollution load. One of the rivergauge 

stations of the Peruvamba river is located at this site.  

Thattumvayal thodu: Located nearby comparitively less populated areas such as Padiyottuchal. The 

river water is found to be clean, and the flow velocity in the region is higher, which contributes an 

increased level of erotion, and a lesser pollution load.  

Kunjimangalam thodu: Located nearby the Kunjimangalam railway bridge. The site is comparitively 

abandoned, high load was observed during May only. It may be due to a decrease in water level during 

summer. 

In general, drains in the upstream are observed to be fully or partly dried during the non monsoon 

seasons and as a result tend to give relatively higher values of BOD due to the stagnation. 

 3.2 Details of Sewage Pollution Sources and Treatment Systems 

 The contaminated water from most of the drains gets directly mixed with river water. The upland of 

Panappuzha, Peringome, Vayakkara Panchayats and the midlands of Payyannur municipality and 

Pariyaram, contribute differently to the river water pollution. Major sources of sewage are from the 

drainages of Payyannur Municipality which is spread over an area of 54.63 km2. The main waste 

generating sources are households, agricultural fields, institutions, hospitals, marketplaces and industries. 

The daily waste generated in Payyannur municipality is about 22.34 TPD. In Payyannur Municipality 

area, approximately 21.8% of households have been covered with various bio degradable waste 

management devices, which mean 78.2% households haven’t been supplied with any bio-degradable 

waste management devices. 

 Estimated sewage generation for various Panchayats and municipality served by Peruvamba river is 

listed below. 
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Table 3.2: Details of estimated population and MSW from Panchayats 

SI. 

NO.  
PANCHAYAT 

 NAME OF 

VILLAGE 

POPULATION 

(2011) 

DECADAL 

GROWTH 

(%) 

ESTIMATED 

POPULATION 

(2021)  

 ESTIMATED 

MSW 

(KG/DAY) 

1 
Peringome 

Vayakkara 
Peringome             16,721  

3.17 
            17,163  

        8,810  

2 Vayakkara             18,687              18,868  

3 
Eramam Kuttor Kuttoor               8,143  

3 
              8,204  

        8,350  

4 Eramam               9,448                9,426  

5 
Kadannapilly 

Panapuzha 
Kadannappally             10,430  

2.3 
            10,478  

        6,535  

6 Panappuzha             11,355              11,370  

7 
Payyannur Payyannur 

  7.7             72,111           21,700  

8 
Ceruthazham Cheruthazham             29,348  NA             29,698   NA  

9 
Kunhimangalam Kunchimangalam             18,965  NA             19,065   NA  

10 
Ramanthali 

Ramanthali             25,711  NA             26,157   NA  

 

3.2.1 Sewage treatment Plant at Pariyaram 

 Sewage treatment is the process of removing contaminants from wastewater, primarily from household 

sewage. It includes physical, chemical, and biological processes to remove these contaminants and 

produce environmentally safe treated wastewater (or treated effluent). A by-product of sewage treatment 

is usually a semi-solid waste or slurry, called sewage sludge that has to undergo further treatment before 

being suitable for disposal or land application.is the process of removing contaminants from wastewater, 

primarily from household sewage.  

 It works on the principle of Aerobic Treatment with the help of aerobic bacteria, which is most 

conventional and proven method throughout the world. As per the medical centres rules all main hospitals 

are to have dedicated STPs. 

 Pariyaram Govt. Medical College, being on the river basin of Peruvamba, a detailed field visit to STP 

inside the campus was made to observe the adopted sewage treatment process. The current centralized 

STP came into operation since 2005 and is of 1 Million litre capacity per day. Hospital block, dental 

block and academic block are connected to the STP. 

 Raw sewage water from the above blocks is passed through bar screen and initially collected in an 

equalization tank. The floating large materials get screened in this stage and are removed frequently to 

ensure the smooth flow of water to equalization tank. From equalization tank, the water is passed to 

aeration tank where aerobic sludge digestion takes place.  
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 Moving Bed Bioform Reactor (MBBR) accelerates the aerobic decomposition and the waste is passed 

to secondary clarifier. The sedimentation takes place in this chamber and the relatively clear water is 

made to flow into a collection chamber from where it is further taken through Sand filtration and followed 

by Carbon filtration. Water from the carbon filtration is moved to clear water tank where further chemical 

treatment and are utilized for field irrigation and gardening purpose. 

 The sludge from the sedimentation/secondary clarifier is passed to Sludge drying bed tanks which on 

drying is used as manure. 

 While considering the cost, apart from the initial cost, operation and maintenance costs are also to be 

considered. It is noted that about 10 units electricity is consumed on daily basis for its operation and a 

dedicated staff is essential to ensure the function for 24hours. 

 Sewage is the waste generated from residential, institutional, commercial and industrial 

establishments. STP plant treats the sewage to make it fit for safe disposal, agricultural use or domestic 

use in toilets etc. Sewage usually contains a high quantity of organic and inorganic wastes. It is essential 

to treat sewage before it enters into any water body. If sewage, is allowed to enter the water sources 

without treatment, it will contaminate them; which is why it is essential to treat sewage properly before 

letting it into rivers or any other sources of water. 

 As per the rules, it has become mandatory for all hospitals to have their own STPs for treating water 

from lavatories, laundry etc. Proper monitoring of sewage disposal in such critical locations has to be 

taken up.  

 

               

                         Fig. 3.2 a: Process Diagram                  Fig. 3.3 b: Aeration tank 
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                                    Fig. 3.2 c: Aeration tank                              Fig. 3.2 d: Secondary Clarifier 

 As there is a significant contribution of pollution from the Municipality drains, it is a necessity to 

provide Sewage Treatment Plant for the same. Type and specification of the STP (centralized system or 

de centralized system) depends upon multiple aspects such as volume of sewage to be treated, distribution 

or geographical positions of the drains and other sewage outlets, operational and maintenance aspects and 

economy, energy consumption etc. 

Table 3.3: Types of STPs and comparisons 

Particulars Normal STP Bio STP 

Design Design is complex 
Simple. Works on DRDO's Bio 

Digester Technology 

Installation Cost Very high Less 

Maintenance cost 

Maintenance cost required. 

Operational cost for 

Electricity and Staff required. 

Maintenance cost not required. 

Recovers its cost within 10 years. 

Space required. 
Large space required above 

the ground level. 

Small space required as it can be 

constructed underground also 

Hygiene Hygienic Hygienic 

Power / Electricity  Required Not electricity required. 

By product generation 
Lesser Bio gas in comparison 

to Bio STP 

Large amount of Bio gas and 

potable water. 

 

 3.3 Details of Waste Management 

 The details of waste management include, Municipal solid waste, their disposal (Fig 3.4), collection 

points (Table 3.4) Bio medical waste, Hazardous waste and E waste; transport and management of these 

wastes.  
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  3.3.1 Municipal Solid Waste 

 Municipal Solid Waste consists of household waste, construction and demolition debris, horticulture, 

and waste from streets. Municipal Solid Waste is to be segregated into groups of bio-degrables, 

recyclables and hazardous waste.  

 Payyannur Municipality has an existing Material Recovery Facility (MRF) to handle dry waste. There 

is a centralized Vermi Composting Facility (VCF) for the Municipality in the trenching ground, where 

wet waste is being composted by the method of Vermi Composting in 5 pits. One such pit can process up 

to 200 kg/day.  

 Although there is no collection of wet waste from households and institutions, wet waste obtained 

from open dumping is processed through Vermi Composting. Municipality is selling manure obtained 

from composting and a major share of money obtained out of sale goes to the workers involved in 

composting. 

Biodegradables like organic waste from the kitchen, market and slaughter houses can be converted into 

rich organic manure or energy. Plastics, papers, glass, metals etc. can be recycled.  

The construction and demolition waste can used as landfill cover. 

 3.3.1 a) Existing methods for Non-biodegradable waste 

 The municipality has been collecting dry waste from households and commercial institutions. A user 

fee of Rs.40 is being collected from the users for the service. The Municipality/Panchayat has appointed 

one Haritha Karma Sena member for each ward (apart from other sanitation workers) for collecting non- 

biodegradable waste from households and commercial institutions. The members collect cleaned plastic 

waste from households and institutions on a fortnightly basis. Other dry wastes like E-waste as well as 

other combustible and non-combustible waste is collected once in 6 months. 

 The collected non-biodegradable waste is being sent to the existing Material Recovery Facility (MRF) 

in Ward No.17 of Panchayat, where the collected non-biodegradable waste is segregated and sent for 

further processing. Plastic carry bags or Poly Ethylene bags are sent to Shredding unit for shredding. 

Plastic bottles and other recyclable plastic are sent to the baling unit for compressing the waste and then 

be sent for recycling. E-wastes may be handed over to agencies dealing with e-waste, with whom an 

agreement shall be executed by the Municipality for interruption free handing over. Rejects will be sent to 

the Regional Landfill site. A schematic representation of solid waste collection and disposal of existing 

systems is given in Fig 3.3. 
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Fig 3.3 Solid waste collection and disposal of existing system.  

The municipality has the following vehicles for waste collection 

1. Tractor-1in Number. 

2. Lorry- 1 in Number. 

3. Goods carrier auto rickshaw- 2 in Numbers. 
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  The identified gaps in this regard are the lack of proper treatment for E Waste. Since the exsisting 

system concentrates more on plastic waste, E waste is also treated under the category of plastic waste, 

which may fetch far reaching consequences in the coming days. A tremendous increase in the quantity of 

E waste, demands scientific methods of treatment. E waste usually demands sufficient fragmentation 

before disposal since it may contain toxic heavy metals like lead, mercury, cadmium and beryllium, 

polluting PVC plastic, and hazardous chemicals, such as brominated flame retardants, which can harm 

human health and the environment. 

3.3.1 b) Treatment technologies adopted for Biodegradable waste 

Following methods are adopted for treating Biodegradable waste 

• Composting 

  Composting is an effective means of converting non-infectious and non-toxic biodegradable 

kitchen and other wastes into manure for useful purposes. Composting can be performed in a number of 

ways as follows. 

• Rotary drum composting 

  A combination of vegetable waste, cattle manure and sawdust was utilized for high rate composting in 

a household rotary drum composter. The rotary drum composting process of mixed organic waste yields 

suitable compost with moisture content reduction of 61% to 43% and the BOD/COD ratio reduced from 

0.94 to 0.23, within a composting period of 20 days.  

• Centralized Treatment- Vermi Composting System 

 The vermi composting of domestic waste could be an effective technology to convert the negligible 

resource into some value-added products. It utilizes various species of worms, to create a mixture of 

decomposing vegetable or food waste.  

 There is a centralized Vermi Composting facility for the municipality in the trenching ground, where 

wet waste is being composted by the method of Vermi Composting in 5 pits. One such pit can process up 

to 200kg/day. Although there is no collection of wet waste from households and institutions, wet waste 

obtained from open dumping is processed through vermi composting.  

• Pipe compost and Ring compost 

 Pipe compost and Ring compost installed in most of the households and household-biogas plants 

contribute to composting degradable solid wastes from houses. 
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Fig 3.4 a Ring compost                                Fig 3.4 b Pipe compost 

(Source: https://swachhbharat.mygov.in/activities/ring-compost-mattanur-municipality) 

• Anaerobic Digestion 

 The anaerobic digestion of organic fraction of municipal solid waste had been conducted in pilot-scale 

reactor based on high-solid combined anaerobic digestion process yielded efficient bio-gas production. 

• Mechanical Biological Treatment 

 The mechanical biological treatment (MBT) includes the mechanical stage of shredding of waste 

followed by removal of some recyclable material and the biological stage of composting or digesting the 

waste. it reduces the volume of residual waste and the biodegradability, thus reducing the methane and 

leachate production from the landfill. 

• Incineration 

 The incineration is the process of treating the waste by the combustion of organic materials. 

Incinerators may reduce the volume of solid waste, but they do not dispose the toxic substances contained 

in the waste. They create the largest source of dioxins and emit a wide range of pollutants in their stack 

gases, ashes and other residues. The special benefit of incineration is destruction and detoxification of 

particular wastes  

• Land Filling 

 Landfill is a land that is built up from deposits of solid refuse in layers covered by soil. The organic 

waste dumped in a landfill site will decompose with time, but the inorganic constituents will be remaining 

for long time. Since each landfill has its own constituents and the leachate quality of a particular landfill 

also changes over time. 
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Table 3.4: Details of sewage collecting points 

 

 

 

 

 

 

 

 

 In the case of Payyannur Municipality, the MSW from for all the wards are moved Kunjimangalam 

where the segregations and incinerations are done in a centralized manner. 

3.3.2 Bio-medical Waste 

 Bio medical waste or hospital waste refers to the kind of waste, containing infectious (or potentially 

infectious) materials which are restricted from environmental release. It mainly includes surgical bio 

waste, plastics, cotton and metals etc.  

 In view of the need for scientific management of the above types of waste from hospitals and health 

centres, a dedicated agency named IMAGE (Indian Medical Association Goes Eco-friendly) has been set 

up by Indian Medical Association in the year 2014 It has a single centralized Biomedical Waste 

Treatment and Disposal Facility at Palakkad. 

 IMAGE collects, transports, segregates and disposes waste from Panchayats and Municipalities as per 

the Biomedical Waste (Management and Handling) Rules 1998 and with the approval of Kerala State 

Pollution Control Board (KSPCB). 

 Hospitals and health centres (both Government as well as Private) are to register under IMAGE 

inorder to avail the services from the agency. Service charges are estimated based on the number of beds 

in the hospitals and are as per the following terms. 

Major health centres of Panchayats and Municipalities are given in Table 3.5 

 

 

Si. No.  Panchayat  Name of village Collection points 

1 Peringome     

Vayakkara 

Peringome Peringome 

2 Vayakkara Vayakkara 

3 Eramam Kuttor Kuttoor Kuttoor 

4 Eramam Eramam 

5 Kadannapilly 

Panapuzha 

Kadannappally Kadannappally 

6 Panappuzha Panappuzha 

7 Payyannur Payyannur Payyannur 

8 Ceruthazham Cheruthazham Cheruthazham 

9 Kunhimangalam Kunjiimangalam Kunjimangalam 

10 Ramanthali Ramanthali Ramanthali 

https://en.wikipedia.org/wiki/Waste
https://en.wikipedia.org/wiki/Infection
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Table 3.5: Health care centers and location 

Hospital/PHC Latiutude Longitude 

PHC Ramanthali 120 3’ 51.66’’ 750 11’ 54.17’’ 

PHC Ettikkulam 120 0’ 55.76’’ 750 12’ 28.51’’ 

PHC Kunjimangalam 120 5’ 0.50’’ 750 13’ 57.63’’ 

PHC Eramam 120 8’ 23’’ 750 17’ 22.24’’ 

PHC Kankol 120 10’ 46’’ 750 14’ 44.60’’ 

PHC Kadannappalli 120 5’ 44.56’’ 750 17’17.16’’ 

Payyanur Cooperative Hospital 120 6’ 21.67’’ 750 12’ 36.07’’ 

Taluk Hospital Payyanur 120 6’ 51.3’’ 750 12’ 39.13’’ 
 

3.3.3 Hazardous Waste 

Hazardous waste by definition, are those with substantial or potential threats to public health or 

the environment, mostly from industrial sectors than domestic sectors. 

Management of such waste (safe handling, generation, processing, treatment, package, storage, 

transportation, use reprocessing, collection, conversion, and offering for sale, destruction and disposal of 

Hazardous Waste) are to be done in a safe manner. These Rules came into effect in the year 1989 with 

final notification of the Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 

2008. 

3.3.4 E-Waste 

 Carelessly discarded electrical or electronic devices would be of a potential challenge to environment in 

terms of its disposal or reuse. As per the standard on E Waste management, 2016 rules, all the local 

bodies are to have collection points for the E Wastes. As of now the Panchayaths and Municipalities 

across Kerala are yet to open E-Waste collection centres.   

 Clean Kerala Company collects all types of wastes and sends them outside the state for dismantling 

and disposal. Details of e-waste disposal facilities specifying collection centers, dismantling and recycling 

facilities, any gaps in the recycling as per e-waste rules, 2016. (Appendix A-6) 

 

 

https://en.wikipedia.org/wiki/Public_health
https://en.wikipedia.org/wiki/Natural_environment
https://en.wikipedia.org/wiki/Electronic_devices
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3.4 Details of Industrial Pollution Sources 

 Along the full stretch, no major industries except a Municipal fish market and a Wood industry are 

identified to be functioning near the banks Peruvamba. 

It is observed that both the industries have donot have any effluent treatment plants. 

3.5 Sources from agricultural areas 

Along the upstream, Peringome, Vayakkara, Kadannappally, Panappuzha, Eramam, and Kuttur are more 

associated with agricultural activities.  

 People from the uplands of Peringome, Vayakkara and Panappuzha cultivate cash crops such as 

rubber and cashew. Earlier these were the main centres of paddy fields. The unavailability of better-

quality seeds, lack of modern irrigation and agricultural practices, increased cost of cultivation, 

challenging weather conditions and shortage of labours are the main reasons behind the decline of paddy 

cultivation. Few years back a peak in usage of chemical fertilizers was observed, but cultivation of 

rubber, cashew etc. contributed a decrease in the trend. Fertilizers rich with Nitrates, Phosphates and 

Potassium were used predominantly; most of them were used without proper consultation with the 

agricultural officers. 

 Low lands of Kadannappally, Mathamangalam and Kuttur shows a taste towards vegetable, 

coconut and paddy cultivation. There are eight Group farmings units of paddy fields at Kadannappally- 

Panappuzha village. Awareness on ecological aspects among the youth made a drastic decline in the 

usage of chemical fertilizers. Vegetable cultivation for household purpose shows an increasing trend, 

which prefers little chemical fertilizers.  

 Salt water intrusion at the downstream raises huge concerns over the paddy cultivation. An 

increased demand for check dams at downstream was observed from farmers. The salt water intrusion is 

beneficial for fisheries, but usage saline water is not recommended for most of the crops. Decline in the 

water level during summer is also a concern for farmers, which can be overcome by constructing more 

check dams. 
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Fig 3.5  Map showing agricultural area 

(Courtesy: irrigation-idrb.org) 
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4 Flow Inventory  

In the river Peruvamba, natural flow is maintained throughout its upstream. The existing hydraulic 

structures include Meenkuzhi check dam, and Poorakkadavu regulator, at which construction work is in 

progress. Flow parameters such as velocity, discharge etc. and geometrical properties such as area of 

cross section, wetted perimeter, top width etc. at various sections of the river can be studied for fixing 

appropriate locations for proposal of hydraulic structures in future. The river gauge station situated at 

Kambipalam near Kaithapram, gives daily data on flow properties (Table 4.1 and 4.2). Flow profile at the 

site can be predicted using the data. From these observations, the flow can be classified into Super 

critical, Critical or Subcritical region. Various hydraulic structures demand particular types of flow 

conditions, the detailed analysis over a period of time gives the exact locations for setting out these 

structures.  

Table 4.1: Monthly variation of flow parameters in 2018 

Date Discharge 
Top 

Width 

Wetted 

Perimeter 
Velocity Area 

Max 

Velocity 

June          66.32           28.00           30.44             0.77           86.00             1.24  

July          52.36           27.00           29.39             0.67           78.00             0.66  

August          22.42           22.20           23.98             0.53           43.00             0.88  

September            6.00           22.20           22.82             0.25           24.00             0.44  

October            5.39           24.20           25.09             0.17           31.00             0.31  

November            5.39           24.20           25.09             0.17           31.00             0.31  

December            5.39           24.20           25.09             0.17           31.00             0.31  

 

Table 4.2: Monthly variation of flow parameters in 2019 

Date Discharge 
Top 

Width 

Wetted 

Perimeter 
Velocity Area 

Max 

Velocity 

June            3.43           25.72           25.05             0.42             8.24             0.47  

July 
        

119.29  
         25.00           26.77             1.13  

        

105.45  
           1.65  

August          23.12           25.00           25.33             0.57           40.30             0.93  

September          12.22           25.00           25.23             0.38           32.50             0.66  

October            3.86           25.00           25.24             0.12           32.95             0.25  

November            5.90           25.00           25.15                -             24.40             0.81  

 

The flow parameters such as Discharge (m3/s), Top width (m), Wetted perimeter (m), Velocity (m/s), 

Area (m2) and Maximum velocity (m/s) are obtained from Kaithapram river gauge station over a period 

of 2 years. At the location, readings are taken day by day. The values taken are the average value for each 

month, by considering the readings of each day.  
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The parameters shows that as most of the other nearby rivers, Peruvamba also gets dried in summer, 

especially during January to May. On moving from June to December over each water year, the water 

gets reduced considerably. A declining trend was observed while moving from 2018 to 2019, which may 

be due to specific rainfall variations.  

The values at a single point will not give proper findings which can be treated as a gap identified 

in the study. Still, values can be approximated if the site conditions are known. A thorough study of the 

above data gives most economical channel section for the condition, which can be used to design canals 

or river training works from the point of observation. Flow profiles can be drawn, and the flow can be 

categorized into mild sloped or steep sloped. Flow at a site can be identified as super critical, critical or 

subcritical from the above observations. The flow condition can be used to decide the best location for 

various hydraulic structures proposed.  
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5. Status of Groundwater 

State Groundwater Department (GWD) being the nodal agency for groundwater investigation and 

construction of groundwater abstraction structures in the State, conduct routine water sampling and level 

observations at various test wells spread across the various places in the district. From the available data 

(levels, quality of water of test wells) as well as interaction with GWD scientists certain observations are 

made.  

Loss in water table is very minimal though there is a general trend of decline in ground water levels. 

From the field observations as well as enquiry with local residents, it is understood that the Salinity due to 

salt water intrusion is predominant during most of the months, impairing well water and causing major 

issues leading local residents to resort to pipe water supply from prevailing drinking water schemes.  

Observed gentle decline in the water levels in the test wells can be attributed to various general reasons 

and not indicative of over exploitation.   

 
                         Fig 5.1 Location of Ground water Test well of GWD 
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Table 5.1: Water quality results from GWD Test wells  
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6. Monitoring of Pollution Sources 

The pollution sources are monitored as follows. 

6.1 Monitoring of Drains 

Table 6.1: Details of Drains  

Sl.no  Drain  

1 Naranga thodu 

2 Perumba thodu 

3 Valliohmthodu 

4 Panapuzha thodu  

5 Poomkottu Chal 

6 Manjangottu Thode 

7 Kannelamthodu 

8 Appithodu 

9 Mavullapoyil thodu 

10 Kollali thodu 

11 Kannada thodu 

12 
Koyakkotu thodu 

Thokadu  

13 Cherottuvayal thodu 

14 
Kayyil arakulam thodu 

Kunjimangalam puzha 

15 Tattanvayal thodu 

 

The river is nurtured by a number of drains. The drains collect water from the corresponding 

micro watersheds and contribute to the flow of river. Out of a total number of more than 82 drains 

following is the list of important drains associated with the river. KSPCB is conducting regular sample 

collection and testing on these drains. The conclusion obtained from the test results of SPCB clearly 

emphasize that the drains are also under a threat of pollution. 

Increased population at the watersheds lead to an increase of in BOD level within years in these drains. 

According to test results from KSPCB, Narangattodu, Perumba thodu, Villainhood are the drains that 

faces most critical conditions. 
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6.2 Monitoring of River 

Based on reconnaissance surveys as well as interactions with the local bodies, 22 specific locations on 

the river were identified as sampling stations. 

 

 

Fig 6.1: Locations of Water Sampling stations 

The locations are selected nearby important bridges, construction sites or locations were major 

industrial or agricultural activities going on. The sites were observed well before the sample collection 

by conducting reconnaissance survey and a further detailed site visit, by the students, faculties and 

engineers. 

      

Fig 6.2.a Water Sampling from various stations 
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  Fig 6.2.b Water Sampling from various stations 

 

 

  Fig 6.2.c. Water Sampling from various stations 

Adhering the Standard Sampling procedure, water samples were collected from the above stations and 

sent to Kerala water authority Kannur for analyses on 8-Feb-2021. 
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6.3 Monitoring of Polluting Industries 

It is observed that no major industries except a Municipality Fish market and a Wood Industry are 

located along the stretches. 

                

Fig 6.3.a: Behind Fish market                   Fig 6.3.b: Wood industry 

7. Analysis of Environmental Flow 

According to text K Subrahmania on his book Engineering Hydrology, Environmental flow assessment is 

the science of determining the quantity and quality of water required in a stream for its ecosystem 

conservation and resources protection. The book says that, EFA tries to identify an environmental flow 

requirement (EFR) of a river at a given location that can assure a reasonably healthy ecological condition 

of the river. In a stream, high flows of different frequency are needed for breeding of birds and animals. 

Different levels of flows are needed for different purposes in a river or stream, which is provided in the 

Figure 7.1. 

 

Fig 7.1 Different levels of flows and their purposes 

Tennant’s method or Montana method gives the guidelines for flow management based on 

percentage of Mean Annual Flow. In this method, the water year is considered in two halves; high flow 

season (HFS) and low flow season (LFS). For each season, a certain flow expressed as a percentage of 
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mean annual flow (MAF) rate is prescribed to attain a desired level of eco- status. The method is based on 

hydrological data and on subjective assessment.  

In this concept, the flow description of good habitat means that to achieve this level of eco status, 

the basin managers must provide 40% of MAF rate during half year of high flow (April to September) 

and 20% of MAF rate during the other half year of relatively lower flow (October to March). In addition 

to this, an additional flushing flow of 200% MAF rate for duration of 48 to 96 hours must be provided 

during high flow season.  

 

Table 7.1: - Environmental Flow Requirement by Tennant's Method 
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Table 7.2:  Calculation of EFR by Tennants Method 

 

River gauge data obtained from the IRDB is used to calculate the Mean Annual Flow rate. 

Conversion factor = (Area of Peruvamba River basin)/(Area of Kaithapram river gauge station ) 

        = 2.217 

Mean monthly flow volume = 2.217 X 3638.67 

             = 8066.93 Cumec days 

Mean Annual daily flow = ∑(Mean monthly flow volume)/365 

       = 8066.93/365 

       = 22.10 Cumec 

Mean annual flow rate= MAF rate= 22.10 Cumec 

Flushing flow volume= 200% of the MAF volume for 2 days= 2X 22.10 

           = 44.20 Cumec 

For the good habitat condition desired,  

EFR volume in a month in HFS = No of days of the month X 22.10 X 0.4 

EFR volume in a month in LFS  = No of days of the month X 22.10 X 0.2 

Flushing flow volume is provided in July 
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For July, flushing flow contributes an average rate of 44.20/31= 1.43 Cumec.  

The Discharges in m3/s obtained as mean monthly flow rate and Average EFR rate in the month are 

plotted against time, for a duration of an entire water year. The graphs represent normal stream flow and 

EFR. 

 

 

Fig 7.2: Hydrograph of Normal stream flow and EFR 

According the National Water Policy, in the planning, implementation and operation of a project, 

the preservation of the quality of environment and the ecological balance should be a primary 

consideration. The adverse impact on the environment if any, should be minimized and should be offset 

by adequate compensatory measures.  The project should nevertheless be sustainable. NGT recommends 

that 15 to 20 % of the average flow must be equal to the the minimum environmental flow, which is not 

observable in most of the months. It indicated that the river flow is far away from its environmental flow, 

during most of the months. 

8. Detailed Gap Analysis 

Even though the rules are being implemented it is a fact that our water bodies are polluted by man 

made activities. Plastic waste from households to hazardous industrial wastes are constantly being 

dumped into our rivers from time immemorial. It shows that rules are not enough and the authorities 

should find an alternative solution for this crucial issue. 

The river is said to be flowing under environmental flow condition during June and November. From 

the Fig 3.10 It can be inferred that during the months of July, August and September, the river shows a 

discharge almost three times its environmental flow value during the corresponding months. The water 
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gets discharged to the sea, without undergoing percolation, which contributes nothing to the ground 

water level. The condition gets upside down during December to February. The discharge gets reduced 

and almost a fully dried situation is arrived in this season.  

 Construction of hydraulic structures like check dams may ensure water during these months, still 

the river is not observed to be under environmental condition. The River is found to be having very. A 

detailed gap analysis should be conducted by considering different sites, under a period of observation 

time. The gaps identified in this aspect are that, certain test results were missing. If there are maximum 

number of river gauge stations along the river, the test result will show some trends, which makes the 

analysis part more accurate. 

9. Management Planning Framework  

Major Management objectives to be achieved are 

Objective:  

1. Reduction in pollution load from drains 

Targets:  

(i) Control of pollution from industry discharging effluent into drains 

(ii) Control of solid waste dumping near the drains 

(iii) Control of pollution from households 

Performance Indicators: 

(i) BOD < 3 mg/L; TC < 500 MPN/100 mL 

Strategies: 

(i) Status of industries w.r.t consent, ETP installation and adequacy, final discharge point 

(ii) Strict enforcement of discharge limit of effluent into drains 

(ii) Collection and segregation of solid waste 

(iii) Untapped drains to be provided with in-situ bioremediation or Phyto-remediation  

2. Ensuring sufficient environmental flow in the river. 

Gradual decline in the ground water table is indicative of the reduction in environmental flow below 

the preferred quantity in the immediate future.  
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Targets:  

• There should be sufficient base flow.  

• Free flow of stream should be ensured without obstacles. 

Performance Indicators: 

Natural flow of river should be atleast 15 to 20% of the environmental flow [As per NGT] 

Strategies: 

• Thorough hydrographic studies to be conducted to understand the trends in the surface runoff 

and baseflow over the catchment area. 

• Sufficient aquifer recharge should take place at the upstream side.Scientific methods to be 

adopted for replenishment of Aquifers in the upstream side. 

 

3. Monitoring of river stretches 

Targets:  

Monitoring of disposal of pollutants directly into the river. 

Performance Indicators: 

Field observations and feedback from the local residents. 

Strategies: 

Regular site visits 

Observation using CCTV 

Continuous and real time monitoring of river stretches using advanced systems such as GIS. 

 

4. Reduction in salt water intrusion 

 

Targets:   

 

Wells water to be consumable for drinking and domestic purpose. 

Performance Indicators: 

Well water quality parameters to be within the drinking water standards. 

Stamp



 

Detailed Project Report ABATEMENT OF POLLUTION OF PERUVAMBA RIVER 

 

DPR prepared by STM, SNGCET                              Page 33 
 

Strategies: 

• Ensuring sufficient environmental flow. 

• Ensuring enhanced ground water replenishment.  

• Construction of temporary check dams may curtail the salt water intrusion to upstream side. 

10. Action Plan for Restoration of Polluted River Stretch  

Following are the short- and long-term action plans for the selected river stretch. 

10.1 Short Term Action Plan 

A list of short-term action plans is given in Table 10.1 

Table 10.1 Short term action plans 

SI. 

No. 
Action Timeline 

Implementing 

Department / Agency 

Estimated 

Expenditure, 

Rs. 

  Component I: Sewage Management  

1 

Identification and enlisting 

of all the major sources 

contributing sewage to the 

drains as well as rivers 

directly 

NA Local bodies  Nil 

2 
Immediate cleaning up of 

debris 
 NA 

Local bodies and 

NGO, voluntary agencies 
     10,00,000.00  

3 

Ensuring proper septic 

tanks in every household/ 

offices/ business 

 NA 
Engineering wing of 

the local bodies 
 Nil 

  Component II: Industrial Waste Management  

1 

Immediate cleaning up of 

the accumulated waste 

from the industry. 

1 month 
Concerned Industry 

/authority 
     10,00,000.00  

2 

Strict implementation of 

waste management rules 

and imposing heavy fine 

for violation. 

1 month By KSPCB  Nil 

  Component III: Solid Waste Management  

1 

Immediate cleaning up of 

the accumulated waste  
1 month 

Payyannur 

Municipality and 

Panchayaths 

 Nil 

2 
Providing dumping yard 

away from populated areas 
 NA 

Payyannur 

Municipality and 

Panchayaths 

 Nil 
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3 

Strict measures are to be 

taken by the local 

government bodies to 

prevent dumping of waste 

in water bodies 

 NA 
Payyannur 

Municipality 
     22,00,000.00  

  Component IV: Environmental Flow  

1 
Ensuring free flow 

throughout the stream. 
 NA 

Haritha Keralam 

mission 

Local bodies 

     20,00,000.00  

2 Removal of debris  NA 
Local bodies and 

NGO, voluntary agencies 
     10,00,000.00  

 

10.2 Long Term Action Plan 

A list of short-term action plans is given in Table 10.2 

Table 10.2 Long term action plans 

SI. No. Action  Timeline 

Implementing 

Department / 

Agency 

 Estimated 

Expenditure, 

Rs.  

  Component I: Sewage Management  

1 
Provision of decentralized Sewage 

Treatment Plant in the municipality  
1 year 

Payyannur 

Municipality 

and Panchayaths 

        

14,00,00,000.00  

2 
Provision for using the treated waste 

water for irrigation 
 NA 

Payyannur 

Municipality 

and Panchayaths 

               

5,00,000.00  

3 

Providing net or mesh like grit to 

prevent the entry of waste in the River 

through the underground drains 
NA  

Payyannur 

Municipality 

and Panchayaths 

             

60,00,000.00  

4 

Proper implementation of building 

bylaws regarding the size and number 

of occupants 
NA  

Payyannur 

Municipality 

and Panchayaths 

 Nil 

                  Component II: Industrial Waste Management  

1 

Keeping all the industries away from 

the town center and planning an 

industrial area in each municipality 
 NA    Nil 

2 
Provision of mini sewage treatment 

plant or mobile/portable plants 
 NA 

Concerned 

industries, 

Payyannur 

municipality 

          

2,00,00,000.00  
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3 

Permission for industries should be 

granted only after ensuring proper waste 

management methods 
NA  

Payyannur 

Municipality 

and Panchayaths 

 Nil 

               Component III: Solid Waste Management 

1 
Enhancing effectiveness of collection 

and segregation disposal. 
 NA 

Payyannur 

Municipality 

and Panchayaths 

 Nil 

2 
Use of solid waste in construction 

industry  
NA  

PWD, Irrigation 

department, 

Engineering 

Colleges,  

 Nil 

3 Use of solid waste as land fill NA  

Payyannur 

Municipality 

and Panchayaths 

 Nil 

4 

Providing fencing on both sides of 

Perumba bridge at Perumba (N.H) in 

Payyannur Municipality 
 NA   

             

20,00,000.00  

  Component IV: Environmental Flow       

1 Periodic removal of debris NA  

Payyannur 

Municipality 

and Panchayaths 

               

3,00,000.00  

2 Sand, Silt removal  NA  

Revenue 

Department. 

Incase of 

necessity, to be 

done in 

collaboration 

with River 

Research 

Centres, 

Ecological and 

Geological 

experts.  

          

3,00,00,000.00  

3 

Study of watershed and flow inventories 

and ensuring free flow throughout the 

stream. 
 NA 

Kerala forest 

research 

institute. 

 

National centre 

for earth science 

studies 

society for 

environmental 

education 

seekerala. 

 

Engineering 

colleges 

  

 

 

 
Nil 
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General 

      

1 
Monitoring using CCTV at critical 

points 

NA Payyannur 

Municipality 

and Panchayaths 

               

5,00,000.00  

2 Imposing fines for improper disposals 
NA Payyannur 

Municipality 

and Panchayaths 

  

3 
Recruiting and Training of youths in the 

waste management process 

NA Haritha sena 

Local bodies 

             

10,00,000.00  

4 
District wise biomedical waste 

processing units  

NA 
   Nil 

5 
Regular health monitoring of river 

stretches 

 NA Schools, Local 

bodies  Nil 

6 

Periodic Water sampling and analysis 

from identified stations  

 NA Engineering 

colleges  Nil 

7 Periodic Water sampling and analysis   NA KSPCB  Nil 

8 

Conservation of hills, mountains and 

vegetations  

 NA Payyannur 

Municipality 

and 

Panchayaths, 

local bodies  Nil 

 

11. Third Party Monitoring and Evaluation 

Table 11.1 give the details of third-party monitoring and evaluation. 

Table 11.1 give the details of third-party monitoring and evaluation. 

Activity/Component  Performance 

Indicators 

Means of 

Verification 

Frequency of 

Monitoring 

KSPCB Water quality 

parameter 

(Applicable tests) 

Water Sample 

collection and testing 

Monthly 

Involving schools in 

monitoring selected 

stretches of river. 

Disposal of solid and 

liquid pollutants in 

the river stretch 

Detailed visual 

monitoring 

Monthly 
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Engineering Colleges Water quality 

parameter 

(Applicable tests) 

Water Sample 

collection and testing 

Monthly 

Haritha karma sena 

NSS, Rotary clubs 

Conducting 

awareness camps 

Classes, field visits Monthly 

Rewards and 

recognitions by 

Panchayath and 

Municipality 

Attaining water 

quality as well as 

overall activities  

Based on the regular 

monitoring 

Half yearly 
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Appendices 

A-1 Details of Cities and Towns 
 

Si. No.  Panchayat  Name Of Village 

1 
Peringome Vayakkara Peringome 

2 Vayakkara 

3 
Eramam Kuttor Kuttoor 

4 Eramam 

5 
Kadannapilly 

Panapuzha 
Kadannappally 

6 Panappuzha 

7 
Payyannur Payyannur 

8 
Ceruthazham Cheruthazham 

9 
Kunhimangalam Kunchimangalam 

10 
Ramanthali 

Ramanthali 
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A-2 Details of Grama Panchayath and Revenue Villages  

Si. 

No. 
Panchayath Name of village 

Populatio

n (2011) 

Decadal 

growth 

(%) 

Estimated 

population 

(2021) 

Estimated 

MSW 

(kg/day) 

1 

Peringome 

Vayakkara 
Peringome 

                

16,721  
3.17 

                 

17,163              

8,810  

2 
Vayakkara 

                

18,687  

                 

18,868  

3 

Eramam Kuttor 
Kuttoor 

                   

8,143  
3 

                    

8,204              

8,350  

4 
Eramam 

                   

9,448  

                    

9,426  

5 

Kadannapilly 

Panapuzha 
Kadannappally 

                

10,430  
2.3 

                 

10,478              

6,535  

6 
Panappuzha 

                

11,355  

                 

11,370  

7 

Payyannur Payyannur 

  
7.7 

                 

72,111  

              

21,700  

8 

Ceruthazham 
Cheruthazham 

                

29,348  
NA  

                 

29,698  NA 

9 

Kunhimangalam 
Kunchimangalam 

                

18,965  
NA  

                 

19,065  NA  

10 

Ramanthali 

Ramanthali 

                

25,711  
NA  

                 

26,157  NA  
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A-3 Pollution Source Mapping of River from Eryam Edakkom bridge to 

Kunnaru Bridge 

 

Sl.No Name of drain Latitude Longitude 

Domestic / 

Industrial / 

mixed 

Tapped / 

Untapped/  

Partially Tapped 

Bar screen 

status 

1 Naranga thodu 75013’17.19’’ 1205’9.69’’ Mixed Partially trapped No screen 

2 Perumba thodu 75013’27.47’’ 1206’33.92’’ Mixed Trapped No screen 

3 Valliohmthodu 75018’13.80’’ 1207’31.38’’ Mixed Partially trapped No screen 

4 Panapuzha thodu  
75 0 

22’7.68’’ 

12 0 

8’7.52’’ 
Mixed Trapped No screen 

5 Poomkottu Chal NA  NA  NA  NA  NA  

6 Manjangottu Thode NA  NA  NA  NA  NA  

7 Kannelamthodu 75016’57.44’’ 1206’36.36’’ Domestic Trapped No screen 

8 Appithodu 75018’48.76’’ 1209’7.54’’ Domestic Trapped No screen 

9 Mavullapoyil thodu NA  NA  NA  NA  NA 

10 Kollali thodu 75013’27.49’’ 1203’22.90’’ Mixed Untrapped No screen 

11 Kannada thodu 75013’17.12’’ 1205’9.67’’ Mixed Untrapped No screen 

12 
Koyakkotu thodu 

75011’35.46’’ 1204’28.61’’ Mixed Untrapped No screen 
Thokadu 

13 Cherottuvayal thodu 75013’18.34’’ 1203’44.92’’ Domestic Partially trapped No screen 

14 
Kayyil arakulam thodu 

NA  NA  Domestic Partially trapped No screen 
Kunjimangalam puzha 

15 Tattanvayal thodu 75013’32.49’’ 1203’4.05’’ Domestic Untrapped No screen 
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A-4 Details of Municipal Solid Waste Management 

SI. 

No. 
District 

Name of City / Town / 

Panchayath / Village 

No. of 

Collection 

Points 

Status of 

Segregation  

Details of Disposal 

System / Site 

1 Kannur Peringome vayakkara 10 
Segregation 

takes place 
Clean Kerala Company 

2 Kannur 
Kadannappalli - 

panapuzha 
6 

Currently no 

segregation  
Clean Kerala Company 

3 Kannur Eramam Kutoor 6 
Currently no 

segregation 
PVT agency 

4 Kannur kunjimangalam 2 
Segregation 

takes place 
Clean Kerala Company 

5 Kannur Cheruthazham 6 
Segregation 

takes place 
Clean Kerala Company 

6 Kannur Ramanthali 5 
Segregation 

takes place 
Clean Kerala Company 
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A-5 Status of E-Waste Management 

 

 
SI. No. Name and 

Address 

Regional 

Office 

Status of 

Authorization 

Status of 

Registration 

Type  Capacity 

(T/Annum) 

1 Only in the planning stage 
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A-6 Details of Industries 

SI. 

No. 

Name and 

Address 

Latitude Longitude Type of 

Industry 

Treatment 

Mechanism 

(ETP/CET

P) 

Effluent 

discharg

e (KLD) 

Effluent 

discharge 

drain 

(distance 

from 

river) 

Remarks 

 

1 

NA 

 

NA NA Fish 

Market 

No ETP NA Directly 

to the 

river 

Nil 

2 NA NA NA Wood 

Industry 

No ETP NA Directly 

to the rive 

Nil 
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A-7 River Water Quality Data 

 

Being the regulatory authority, Kerala State Pollution Control Board, carries out routine Water 

quality analyses of Peruvamba river along the polluted stretch (of main river) as well as at various 

polluted drains joining it. 

From the monthly data for the whole year of 2020, trend analyses is performed for selected 

parameters at the 4 sampling stations (Kacherikadavu, Mathanangalam, Chandapura,Kandankali) along 

the main river. pH, Turbidity, Total Hardness, Magnesium hardness, Calcium hardness, Ammonia, 

Chlorides, Sulphates, Phosphates, BOD, facal coliform are the parameters considered for studied. It is to 

be noted that the sampling for the month of February and March are done together and therefore there is 

no separate entry for the month of March. 

 

pH value at the upstream side of the river is found to be slightly low (more towards acidic) during 

the off-monsoon season and is close to 7.5 during the monsoon. From the experts, it is understood the 

acidic nature is commonly observed with the soils observed in Kannur region. 
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 6.00
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 7.50

 8.00
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p
H

  

Period

Jan-20 Feb-20 Mar-20 Apr-20
May-

20
Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 7.04 7.55 7.76 7.28 6.57 6.82 6.57 8.01 7.54 7.26 6.38 7.05

Chandapura 6.87 6.67 7.41 6.24 7.03 6.89 7.03 6.27 7.64 6.54 6.60 7.76

Mathamangalam 6.73 6.48 7.45 7.19 7.24 6.39 7.24 7.72 6.82 7.63 7.30 6.63

Kacherikadavu 5.33 6.39 7.86 7.76 7.42 6.53 7.42 7.63 6.58 6.74 7.45 6.77

pH VALUE
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Turbidity at the downstream side is found to be relatively high compared to the upstream side. 

Same can be confirmed with visible observation during the sampling. Turbidity in water is mainly due to 

various dissolved salts in it. 
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Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 1.30 3.30 1.30 1.70 3.1 1.00 3.10 1.50 1.20 2.70 1.20 1.40

Chandapura 1.60 1.10 1.20 1.30 1.4 1.50 1.40 1.40 1.40 1.80 0.10 2.10

Mathamangalam 0.40 0.40 1.00 0.60 2.7 0.10 2.70 0.90 0.10 0.40 0.30 0.90

Kacherikadavu 0.50 0.90 1.00 0.60 1.4 0.10 1.40 0.70 0.10 0.60 0.30 0.30

TURBIDITY
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Electrical conductivity depends on the chlorides and other dissolved salts present in the water. 

It can be observed that electrical conductivity values along the upstream sides are considerably low 

compared to the coastal areas. During monsoon period, water flows from upstream to downstream and the 

river water will free from salt. During the off monsoon season, sea water intrusion takes place back inside 

the river and thereby the increasing the electrical conductivity of the water. 
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Jan-20 Feb-20
Mar-

20
Apr-20

May-

20
Jun-20 Jul-20

Aug-

20
Sep-20 Sep-20 Oct-20

Nov-

20
Dec-20

Kandakali 2,008. 47,400 54,400 55,300 171.1 177.40 171.10 1,191. 1,880. 1,906. 2,436. 42,000

Chandapura 65.00 78.20 76.80 152.00 82.6 44.50 82.60 38.40 36.90 42.50 40.70 59.70

Mathamangalam 123.00 203.00 71.80 48.90 36.7 40.40 36.70 69.10 36.70 90.50 40.20 86.50

Kacherikadavu 58.00 150.70 264.00 69.20 37.3 39.70 37.30 40.10 36.00 77.30 40.00 47.40

ELECTRICAL CONDUCTIVITY
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Total coliform in the upper part of the stream shows a higher value of coliform. It shows 

maximum value at Kandankali during the summer season of April. It may be due to the absence of 

sufficient discharge during summer. Total coliform indicates the presence of harmful microorganisms in 

the water. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20
May-

20
Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kacherikadavu 280.00 240.00 140.00 80.00 80 120.00 80.00 120.00 180.00 250.00 120.00 100.00

Mathamangalam 200.00 240.00 180.00 80.00 80 120.00 80.00 140.00 180.00 300.00 120.00 100.00

Chandapura 120.00 360.00 410.00 270.00 440 240.00 440.00 180.00 280.00 250.00 240.00 360.00

Kandakali 80.00 500.00 400.00 600.00 320 300.00 320.00 300.00 280.00 200.00 320.00 320.00

TOTAL COLIFORM
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Dissolved Oxygen is the amount of gaseous oxygen (O2) dissolved in the water. Oxygen enters the 

water by direct absorption from the atmosphere, by rapid movement, or as a waste product of 

photosynthesis. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20
May-

20
Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 7.02 8.00 4.32 4.60 6 5.33 6.00 6.00 6.00 8.00 6.36 4.50

Chandapura 7.43 6.67 6.63 5.20 7.13 7.67 7.13 6.93 7.85 7.13 7.20 7.47

Mathamangalam 7.88 8.00 7.40 7.00 6.8 5.33 6.80 7.50 7.83 8.00 7.42 7.60

Kacherikadavu 7.03 6.93 7.20 6.80 7 7.86 7.00 6.00 7.83 6.93 7.03 7.80

DISSOLVED OXYGEN
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BOD is shown to be maximum at Kandankali, which is the site nearest to the sea water. The trend 

remains constant throughout the year. The test value indicates that river water is strongly in need of 

dissolved oxygen at some of the sample collecting points. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 1.10 2.10 2.20 2.80 2.7 2.40 2.70 2.20 1.80 2.10 1.32 1.54

Chandapura 1.30 1.80 1.50 0.20 1.13 1.07 1.13 0.40 0.70 1.20 0.18 0.20

Mathamangalam 0.70 0.80 0.60 0.10 0.13 0.80 0.13 0.90 0.90 0.80 0.39 0.86

Kacherikadavu 1.30 1.10 0.80 0.27 0.53 0.53 0.53 0.70 0.17 1.10 0.72 0.60

BOD
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Ammonia in water is non-toxic to humans, but it is toxic to aquatic life. Unlike other forms of 

nitrogen, which can indirectly harm aquatic ecosystems by increasing nutrient levels and promoting algae 

growth in the process known as eutrophication, ammonia has direct toxic effects on aquatic ecosystems. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 0.23 0.62 0.13 0.02 - 0.01 0.02 0.01 0.71 0.39 0.04

Chandapura 0.01 0.01 - - 0.13 0.02 0.05

Mathamangalam 0.07 0.07 0.02 0.00 - 0.08

Kacherikadavu 0.03 0.08 0.02 0.01 - 0.08

AMMONIA
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It indicates the hardness in river water due to the presence of Calcium salts. The trend strongly 

supports the presence of salt water intrusion. 
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Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 100.00 130.00 12,900 6,000. 9 6.00 9.00 13.00 74.00 120.00 2,800. 3,200.

Chandapura 48.00 9.00 13.00 10.00 10 4.00 10.00 6.00 10.00 8.00 4.00 9.00

Mathamangalam 7.00 7.00 19.00 13.00 8 2.00 8.00 3.00 5.00 7.00 8.00 3.00

Kacherikadavu 40.00 16.00 15.00 6.00 7 1.00 7.00 9.00 7.00 34.00 2.00 6.00

CALCIUM HARDNESS
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It indicates the hardness in river water due to the presence of magnesium salts. The trend strongly 

supports the presence of salt water intrusion. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 220.00 242.00 4,000. 5,000. 13 23.00 13.00 35.00 56.00 260.00 1,900. 1,400.

Chandapura 16.00 9.00 11.00 22.00 11 10.00 11.00 8.00 7.00 6.00 4.00 7.00

Mathamangalam 3.00 8.00 4.00 8.00 2 9.00 2.00 7.00 2.00 5.00 1.00 2.00

Kacherikadavu 35.00 16.00 3.00 3.00 3 14.00 3.00 6.00 2.00 16.00 2.00 4.00

MAGNESIUM HARDNESS
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Hardness is observed maximum at Kandankali, which clearly indicates salt water intrusion from 

the nearby sea. Presence of sea water minerals such as bicarbonates and sulphates of Calcium and 

Magnesium are responsible for hardness in river water. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 320.00 372.00 16,900. 11,000. 22 29.00 22.00 48.00 130.00 380.00 4,700.0 4,600.0

Mathamangalam 10.00 15.00 23.00 21.00 10 11.00 10.00 10.00 7.00 12.00 9.00 5.00

Chandapura 64.00 18.00 24.00 32.00 21 14.00 21.00 14.00 17.00 14.00 8.00 16.00

Kacherikadavu 75.00 32.00 18.00 9.00 10 15.00 10.00 15.00 9.00 50.00 4.00 10.00

TOTAL HARDNESS
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Alkalinity is a measure of a river's buffering capacity, or its ability to neutralize acids. High 

alkalinity is good indication in river water because it keeps the water safe for organisms. The amount of 

Alkalinity that should be in our water is 20-200 mg/L for typical river water. Alkalinity is basically 

dissolved minerals in the water. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 8.00 39.00 65.00 80.00 7 13.00 7.00 26.00 10.00 14.00 41.00 62.00

Chandapura 21.00 18.00 20.00 11.00 4 12.00 4.00 6.00 8.00 11.00 7.00 14.00

Mathamangalam 20.00 62.00 17.00 16.00 5 13.00 5.00 9.00 6.00 50.00 6.00 14.00

Kacherikadavu 36.00 16.00 21.00 11.00 7 7.00 7.00 10.00 4.00 12.00 9.00 11.00

TOTAL ALKALINITY
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Chlorides are harmless at low levels, river water high in sodium chloride can damage plants if 

used for gardening or irrigation, and give drinking water an unpleasant taste. The presence of chloride is 

maximum at Kandankali, a downstream, which clearly indicates salt water intrusion from the sea.  
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Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 220.00 15,300. 24,000. 21,300. 37 37.00 37.00 56.00 900.00 340.00 1,400.0 24,000.

Chandapura 15.00 16.00 15.00 57.00 21 8.00 21.00 11.00 7.00 7.00 8.00 14.00

Mathamangalam 26.00 82.00 14.00 48.00 10 10.00 10.00 12.00 11.00 50.00 8.00 12.00

Kacherikadavu 42.00 36.00 9.00 49.00 20 14.00 20.00 16.00 10.00 35.00 2.00 9.00

CHLORIDE
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When sulphate is less than 0.5 mg/L, algal growth will not occur but, sulfate salts can be major 

contaminants in natural waters. It shows an increase in concentration during April and December which 

may be due to a decrease of proper discharge. 
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Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 35.44 61.83 398.08 261.55 9.84414 0.70 9.84 0.13 71.64 51.95 64.66 372.86

Chandapura 1.61 0.28 2.49 1.23 3.06 3.77

Mathamangalam 1.43 7.89 0.64 8.4415 8.44 0.26 9.26

Kacherikadavu 12.32 13.02 8.59 0.12 4.5454 2.21 4.55 1.20 0.78 14.68 3.22 14.12

SULPHATE
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Phosphorus gets into water in both urban and agricultural settings. Phosphorus is an essential 

element for plant life, but when there is too much of it in water, it can speed up eutrophication (a 

reduction in dissolved oxygen in water bodies caused by an increase of mineral and organic nutrients) 

of rivers and lakes. Phosphate are found to be in very less quantity along the river stretch. It shows an 

increased phosphate concentration at upostream station such as Kacherikkadavu, where the source can be 

fertilizers from agricultural fields. 
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Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 0.13 0.02 0.03927 0.04 0.94 0.03 0.08

Chandapura

Mathamangalam 0.01 0.00 0.01 0.06 0.03

Kacherikadavu 0.00 0.00 0.00374 0.00 0.08 0.08

PHOSPHATE
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Presence of Flurides is sparingly observed along the downstream side and is not observed in the 

upstream. Presence of Flurides in the downstream rivers is very much dependent on the flow through the 

river/ monsoon. 
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Kandakali 0.27 0.19 0.01 0.01 0.05 0.13

Chandapura 0.10 0.11 0.36 0.20 0.29 0.11

Mathamangalam
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FLUORIDE
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A fecal coliform is a facultatively anaerobic, rod-shaped, gram-negative, non-sporulating 

bacterium. The assay is intended to be an indicator of fecal contamination; more specifically of E. coli 

which is an indicator microorganism for other pathogens that may be present in feces. 
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Period

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Sep-20 Oct-20 Nov-20 Dec-20

Kandakali 20.00 220.00 120.00 400.00 180 120.00 180.00 140.00 80.00 60.00 120.00 100.00

Chandapura 40.00 120.00 60.00 40.00 120 80.00 120.00 40.00 60.00 150.00 40.00 100.00

Mathamangalam 60.00 80.00 40.00 20.00 60 40.00 60.00 80.00 40.00 100.00 40.00 40.00

Kacherikadavu 145.00 100.00 40.00 20.00 40 40.00 40.00 80.00 40.00 150.00 40.00 80.00

FECAL COLIFORM
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Analysis of Water Quality Parameters as part of River Survey (January-February 2021) 

Details of Sampling Stations 

SAMPLE ID LANDMARK LATITUDE LONGITUDE REMARKS 

S1 Eryam- Edakom Bridge (S1) 120 8’ 38.79’’ 750 22’ 30.21’’  Nil 

S2 Ponnicheri Bridge (S2) 120 7’ 27.56’’ 750 20’ 24.06’’  Nil 

S3 Karakkund Bridge (S3) 120 7’ 18.86’’ 750 19’ 51.23’’  Nil 

S4 Kacherikkadavu Bridge (S4) 120 7’ 31.09’’ 750 18’ 27.55’’  Nil 

S5 Mathuvayal Bridge (S5) 120 7’ 43.32’’ 750 18’ 20.29’’  Nil 

S6 Mathamangalam (S6) 120 7’ 36.27’’ 750 18’ 11.21’’  Nil 

S7 Kambipalam Rivergauge Station (S7) 120 7’ 8.77’’ 750 18’ 7.69’’  Nil 

S8 Cheruvicheri Bridge (S8) 120 6’ 47.54’’ 750 17’ 37.78’’  Nil 

S9 Chandappura Bridge (S9) 120 6’ 30.58’’ 750 17’ 12.77’’  Nil 

S10 Meenkuzhi Checkdam (S10) 120 6’ 31.04’’ 750 16’ 44.78’’  Nil 

S11 Thottum Kadavu Bridge (S11) 120 6’ 16.83’’ 750 16’ 18.79’’  Nil 

S12 Thottum Kadavu Bridge (S12) 120 6’ 16.62’’ 750 16’ 18.29’’  Nil 

S13 Kanayi Swec (S13) 120 6’ 47.92’’ 750 15’ 45.85’’  Nil 

S14 Kanayi Thodu (S14) 120 6’ 50.87’’ 750 15’ 23.56’’  Nil 

S15 Kuruvayal Vatta (S15) 120 6’ 26.65’’ 750 14’ 48.55’’  Nil 

S16 Kappad Eco Tourism (S16) 120 6’ 48.87’’ 750 13’ 38.25’’  Nil 

S17 Perumba Bridge Side Pond (S17) 120 6’ 35.1’’ 750 13’ 16.39’’  Nil 

S18 Perumba Bridge Centre (S18) 120 6’ 33.61’’ 750 13’ 17.64’’  Nil 

S19 Perumba Wood Mill  (S19) 120 6’31.36’’ 750 13’ 14.63’’  Nil 

S20 Perumba Thodu (Kandankali) (S20) 120 6’ 3.79’’ 750 13’ 55.07’’  Nil 

S21 Ezhimala Railway Bridge (S21) 120 4’21.99’’ 750 13’ 21.80’’  Nil 

S22 Kunnaru Bridge (S22) 120 3’ 22.03’’ 750 12’ 20.03’’  Nil 

 

Date of Sample Collection: 8-Feb-2021 

Date of analysis: 8-Feb-2021 to 14-Feb-2021 

Below table shows the comparison of all the sampling station results against the 

designated use value of water bodies. Designated use Type B which is Outdoor bathing 

the target quality to be achieved. 
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Table : Comparison of Water qualities at Sampling station against Quality Standards 

for Designated use 

Stamp
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pH value 

pH value is indicative of salinity of the water. pH value as per Surface water quality standards (IS 

2296 -1992), following are the river water pH ranges. 

Observed trend in pH is as shown in Figure.  The upstream sites show pH values slightly acidic. This may 

be due to the application of pesticides and fertilizers from the nearby agricultural fields. 

While moving downstream, the increases in the pH could be because of the salinity from sea water as 

well as the alkalinity from industrial or municipal wastes.   
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Turbidity  

Turbidity is the cloudiness or haziness of a fluid caused by large numbers of individual particles that are 

generally invisible to the naked eye, similar to smoke in air. The measurement of turbidity is a key test 

of water quality. 

Turbidity value shows a gradual increasing trend from upstream to downstream. Though the highest 

recorded value is at S-17, Stagnant pond near Perumba bridge which is visibly polluted. The siltation and 

flooding results in water accumulation in such swampy areas. 

As water level in the river goes down, the stagnant water in the depressions gets polluted. 

This is aggravated by the inflow from the sides of the bridge where wastes are identified to be thrown. 

This polluted swamp could add to river water pollution during rain. 
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Electrical Conductivity 

As per the figure, Electrical conductivity varies significantly along the stretch and is very high at the 

lower reaches. This is prominently due to the sea salt water entering from the coastal areas. 

Salt water entry inward the river is influenced by Tidal variations variation and which intern affects the 

conductivity value. Electrical Conductivity value significantly reduces during the rain.  
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Sulphates 

Water quality analysis indicates that the presence of sulphates in the upstream side is 

below detectable level (BDL) and is found from station Meenkuzhi checkdam (S-10) to 

downstream side. Sulphates in Perumba bridge side pond (S-17) is at a detectable level but 

low compared to that of river. 
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Chlorides  

Chlorides are very common water pollutants. The trend shows Chloride free water upstream of 

Meenkuzhi Check dam (S-10), where the salt water intrusion from Sea is checked. Chloride value 

increases along the downstream indicating the general salinity. 
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Iron 

Iron exists naturally in rivers, lakes, and underground water. It may also be released to water from 

natural deposits, industrial wastes, refining of iron ores, and corrosion of iron containing metals.  

Analysis does not give any specific trend in the iron though the values are slightly low towards the 

downstream side. 
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Nitrates 

 

Presence of Nitrates is maximum at the upstream sites, which clearly shows the presence of 

fertilizers from agricultural fields at the paddy fields of Kadannappally Panappuzha Panchayats. While 

moving downs, it disappears, may be due to dilution effect from the water from tributaries. 
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Phosphates  

 

 

Phosphate also follows the trend shown by Nitrates. The fertilizers and pesticides from the agricultural 

filed can be assumed as the reason behind the increased phosphate concentration at the upstream. 
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Dissolved Oxygen 

 

 

DO shows more or less the same pattern throughout the stretch. Compared to the river water standard, the 

river stretch shows a decreased DO, which may be harmful for the river water ecosystem. 
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BOD  

 

 

BOD shows a declining trend while moving downstream. The decreased velocity leads to less aeration 

and the water gets stagnated at various parts at the downstream. It may be the reason behind the decreased 

BOD at downstream. Contaminants from downstream municipality waste may also be a reason behind the 

same.  
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COD  

 

 

Chemical Oxygen Demand shows a constant trend throughout. However a drastic increase in COD at the 

site 1 is a matter of suspicion. The increased value may be due to some local variation in flow properties 

or presence of any temporary waste disposal at the site, which requires further tests to ensure the exact 

test results. 
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Total Coliform 

 

 

 

Site 7 shows a drastic increase in total coliform which may be due to the presence of an unexpected 

foreign material on the sampling site. Remaining values shows a satisfactory trend. 
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Fecal coliform 

 

 

 

Site 7 and site 6 shows increased value may be due to unknown reasons, as obtained for some of 

the other tests. 

 

 

Classification of water for best designated uses 

 

2
0

0 0 0 0

1
3

5

1
0

0

7
5

3
5

2
0

0

7
5

.0
0

7
5

.0
0

0
.0

0

0
.0

0

0
.0

0

0
.0

0

2
0

.0
0

0
.0

0

0
.0

0

2
0

.0
0

0
.0

0

0

S-
1

S-
2

S-
3

S-
4

S-
5

S-
6

S-
7

S-
8

S-
9

S-
1

0

S-
1

1

S-
1

2

S-
1

3

S-
1

4

S-
1

5

S-
1

6

S-
1

7

S-
1

8

S-
1

9

S-
2

0

S-
2

1

S-
2

2

Fe
ca

l C
o

lif
o

rm
s 

(C
FU

/1
0

0
m

l)

Sampling Location

FECAL COLIFORMS

Stamp



 

Detailed Project Report ABATEMENT OF POLLUTION OF PERUVAMBA RIVER 

 

DPR prepared by STM, SNGCET                              Page 75 
 

 

CLASSIFICATION TYPE OF USE 

Class A Drinking water source without conventional treatment but after 

disinfection 

Class B Outdoor bathing 

Class C Drinking water source with conventional treatment followed by 

disinfection. 

Class D Fish culture and wild life propagation 

Class E Irrigation industrial cooling or controlled waste disposal  
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Plate-1 River Basin Map 
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Plate-2 Watershed Map 
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Plate-3 Land Use Map 
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Plate-4 Location of Rain Gauge and River Gauge Stations 
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          Plate-5 Map showing Irrigation Assets 
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Plate-6 Map showing Road Networks
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Plate-7 Map showing Drains joining the River 
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Plate-8 Map showing Water Quality Sampling Stations 
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