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Defining &Monitoring RDefining & Monitoring R

DO ( Di l d O ) f t fDO ( Dissolved Oxygen): refers to f
in water or other liquids. It is cruci
BOD (Biological D0): It’s the amounBOD (Biological D0): It s the amoun
while metabolising organic matter 
Total Coliform : Class of bacteria foTotal Coliform : Class of bacteria fo
presence in drinking water may ind
harmful, disease causing organism
pH : measurement of hydrogen ion
7. The normal range of surface wat

River Water QualityRiver Water Quality

f d tfree non‐compound oxygen present
al for survival of aquatic life. 
nt of DO used by microorganismsnt of DO used by microorganisms  
(sewage or pollutants) 
ound in faeces / excreta. It’sound in faeces / excreta. It s 
dicate a possible presence of 
s
n concentration. pH of pure water is
ter is 6.5‐8.5. 



CPCB : What makes water fit for drinking ? 



f70 % of Ganga river po
dumping of untreatedumping of untreate

ll b dollution is attributed to
ed municipal sewageed municipal sewage 



Sewage Vs Faecal S
wage : untreated wastewater (fa
y water (kitchen & bathroom w

wage. BOD range is 150‐350 mg/

cal Sludge / Septage : Semi solid
ks / pits and is much more conc

, ,

at is BOD of FSS ?at is BOD of FSS ?
00‐40000/60000 mg/l 

ludge & Septage ? 
aeces + urine) and generally
water) also become part of 
/l.

d slurry emptied out of septic
centrated than sewage.



CSE’s Assessment

Water – Wastewater
CSE s Assessment   

r Management Scenario

Volume 1 - dwells on how urban 
India is soaking up water, pollutingIndia is soaking up water, polluting 
rivers and drowning in its own waste 
( 296 pages). 

Volume 2 - contains a very detailed 
survey of 71 cities, and presents an 
assimilation of the survey's results 
(496 pages) building on various 
Previous publications: 



Excreta Matters IExcreta Matters I

• Where does wa

• Where does w

• Simple questio

• But not asked

• Never answere

ater come?

waste go? 

ons. 

ed



Water=wasteWater=waste

Citi l f t f t tCities plan for water, forget waste

80% water leaves homes as sewage
More water=more waste
Cities have no accounts for sewage
Cities have no clue how they will con
iivers

nvey waste of all, treat it, clean 



Excreta : sums

• 30% of total sewage can be treated and 31 % of treatment capacity in Delhi & Mumbai. 

• Significant population still dependent on Septic tanks with inadequate mechanisms.

• We flush and forget

(mld)
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Sewage Treatment in GangSewage Treatment in Gang

S ti i I di 62000Sewage generation in India‐ 62000
Capacity in India‐ 18883 mld
11 Ganga Basin States 12050 mld11 Ganga Basin States‐ 12050 mld
of total.  
5 Ganga basin state along main riv5 Ganga basin state along main riv
II towns) generate‐ 7301 mld
Sewage Treatment Capacity in Gag p y
under approval/ construction) 331

•Shortfall of  8737 mld / 3/
Source: MoWRRD&GR, RAJYA  SABHA UNS
25.04.2016

a Basin Gapa Basin - Gap

0 ld d S T t t0 mld and Sewage Treatment 

d (class I & II cities) approx 20 %d (class I & II cities) ‐ approx. 20 % 

ver stem (175 Class I and 102 Classver stem (175 Class I and 102 Class 

nga Basin – 2125 mld (1188 mldg (
13 mld

3988 mld along river stemg
STARRED QUESTION NO. 152 ANSWERED ON 





Planning for hardwarePlanning for hardware

Citi l f t t t tCities plan for treatment not sewag
Treatment plants are not simple an

Most cities do not have undergrou
dreams of catching up with infrastdreams of catching up with infrast

W l i G ti f l tWe lose rivers. Generations of lost

ge
nswers

und sewage But engineers sell pipe‐
tructuretructure

t it rivers



Wastewater Scenario



paradigm – w
The current paradip

More water supplied
t dgenerated =  more c

Unsust

water supply
gm – water supplyg pp y

d = More waste water 
t f t t tcosts for treatment = 

tainable 



Excreta 
Matters II

Water‐toilet‐
septage / faecal
sludge ‐sewage‐
treatment‐reuse 
in town / cities



Urban India – Septage / 
Sewage : Shit Flow Diagra

TransportCollectionContainment

g g

WC to
33%

50% sewer50%

17%

On‐site 
facility

Septic tanks, 

Unsafely
emptied

or discharged
41%

covered pits, 
VIPs etc. 

Open 
defecation 

or discharged 

9% (including 
open pits)

Source: 
Census 2011

9%9%9%

81%
Local area an

dra

am

Sewer 
coverage  No of Cities % of 

population
<10 %  191 16.45%

10 ‐ 30%  158 20.10%
30 ‐ 60% 75 24 22%

Treatment
Reuse/ 
disposal

30 ‐ 60%  75 24.22%
>60%  78 39.23%

19%

Not treated 
to standard

Treated

to standard

Leakage 

Not treated
but unknown 
where it goes

Not treated
but unknown 
where it goeswhere it goeswhere it goes

41% 14%17%

18

41%

Receiving 
Waters

nd beyond, via 
ains



Ganga Basin – All Classes
Towns in Basin States

TransportCollectionContainment

WC to
sewer 23%23%

On‐site 
facility

Septic tanks, 
covered pits, 
VIPs etc. 

Unsafely
emptied

or discharged 
60%

Open 
defecation 17%
(including 
open pits)

Source: 
Census 2011

17%

90% Local area an
dra

s of 
Sewer 

coverage  No of Cities % of sewered
population

% of
population

<10 %  738 10% 2%
10 ‐ 30%  348 24% 6%
30 ‐ 60% 33 38% 9%

Treatment
Reuse/ 
disposal

30  60%  33 38% 9%
>60%  17 28% 6%

10%

Not treated 
to standard

Treated

Not treated
but unknown 
Not treated
but unknown 
where it goeswhere it goes

60% 13%

19

17%17%

Receiving 
Watersnd beyond, via 

ains



Excreta Flow Comparisson to National Average
Excreta Flow ‐ unsafe disposal inExcreta Flow  ‐ unsafe disposal in 
Ganga Basin states is 90‐95 %
as  higher compared to 81 % national 
averagea e age

SBM lists 400 town /cities to be  declared
ODF have only 8 cities  from Ganga basin





Coverage of Toilets and its Depen
Areas

83 Million 93 Million

[VALUE] Million

illi
51 Million

[VALUE] Million [VALUE]Million42 Million
30 Million

31 Million 33 Million
25 Milli

44 Million

25 Million

2011 2015 2017Year

Septic Tanks 
continue to be a 
constant source of

ll

ndence in Urban 
constant source of 

containment 
considering the 
current rate of 

107 Million Sewerage network
growth

[ ] ll

58 Million

Total Urban 
Toilets

[VALUE] Million
38 Million Toilets with 

OSS (Urban)

2.56 Billion litres
set to seep into 
ground water 

2019
g

with pit 
technology



On site challengesOn‐site challenges

T il t t d t d d ‘Toilet connected to underground ‘
Design quality of septic tank is unk
tanks emptied regularly or simplytanks, emptied regularly or simply 
In most cities Informal (mafia) colle
thriving businessthriving business
In all cities there is no system for s
In all cities waste from septic tankIn all cities, waste from septic tank
rivers; municipal sewers; fields…

‘b ’‘box’
known – in many cases these are 
linked to municipal drainlinked to municipal drain 
ects waste for a price – growing and

safe disposal of this waste
ks is ‘dumped’ in open sewers;ks is  dumped  in open sewers; 



Thriving privg p
but where d

vate business: 
does this go?



D
DD
Disposal : Over land or 
D i RiDrains  ‐ River



Disposal : in gaarbage dumps





Excreta ManagemExcreta Managem
Understanding 
Sanitation ChainSanitation Chain
‐ SFD



What is an SFD

An SFD is a graphic that shows faec
with a service delivery report  – IT I

 
 

 
 

 

Manual for SFD Production – Part B: Guidance note for calculation tool 

 

Manual for SFD Production – Part D: SFD quality and credibility process  
  

Manual for SFD Production – Part C: Gloss 

 
 

 

Manual for SFD Production 
Part D: SFD quality and credibility 

process    
 

Version 1.0 October 2015  

 
 

 
 

 
 

 
 

 

Manual for SFD Production 

Part C: Glossary of terms and 

variables  
Version 1 0Oct

Glossary of terms and variables 

 
 

 
 

 
 

 
 

 
 

Manual for SFD Pr

Part B: Calculat

guidance 

 

Manual for SFD Production – Part B: Calculation tool and guidance note 
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Manual for SFD Production – Part A: Me

SFD Promotion Initiative

 

1.0 October 2015  
SFD Promotion Initiative

 
 

Production 

ulation tool and 

ce note   Version 1.0 
October 2015 

 
SFD Promotion Initiative 

 

Manual for SFD Production 

Part A: Methodology for data 

collection  
 

Version 1.0 
October 2015 

 
SFD Promotion Initiative 

 

 

cal flows and its fate in conjunction 
IS NOT a stand alone diagram. 



t is an SFD

effective communications and 
ocacy tool to engage city 
keholderskeholders
ed on contributing 
pulations, it gives an indication of 
ere the excreta goes
epresentation of public health 
ardard
overview from which to develop 
itation priorities

What is NOT an SFD

• Based on volumes/mass – these
determined by other related fac

• A representation of public healt
risk (risk = hazard x behaviour)

• A precise scientific analytical to





Faecal Flow Assessment: Shit Flo
AMRUT & Namami Gange Towns

ow Diagram (SFD) of target g ( ) g
s / cities in Uttar Pradesh 



Asses
Septage MaSeptage Ma

ssment of Faecal Sludge and 
anagement in Uttar Pradeshanagement in Uttar Pradesh





A l i f SAnalysis of San
30 cities of Uttar Pra

Assessment of Faecal Sludg

i i Ch i iitation Chain in 
adesh through SFDs : g
ge & Septage Management



B k f

Type of Containment Sy
Break up of conta

5%
3%2%1%0%

45%

8%

5%

36%

i

ystems in select 30 cities  
ainment systems

Septic Tank connected to open 
drain 

Fully Lined Tank connected to open 
d idrain

Lined Pit with semi‐permeable walls 
and open bottom

Lined Tank with impermeable wallsLined Tank with impermeable walls 
and open bottom

Septic Tank connected to soak pit

Pit Latrine

Fully Lined Tank connected to open 
groundground

Septic Tank connected to open 
ground/water body



Type of Containment Systems



Type of Emptying 

Break up of emptiers

50%%
Manual

50%% Mechanical

in select 30 cities  

Break up of vehicles

9%9%

Truck M

91%

Tractor 

91%



Type of Emptying



Transportation



Extent of faecal s

FS treated
13%

FS not t
87%

sludge treatment  

FS not treated

FS treated

reated
%



eatment and 
Di lDisposal



CLUSTER 1: Cities with popuCLUSTER 1: Cities with popu

Lucknow, Kanpur, Agra, Allah

ulation more than 10 lakhulation more than 10 lakh

habad, Meerut, Banaras , Aligarh 



Large Cities ( More than 10 lakkh)

City Population

FS collected 
based on 
current 
demand (in 

FS
in 
on
yea

KLD) em

Allahabad  11,12,544 72

Varanasi  1198491 22

Aligarh
8 89 408

84
8,89,408

Meerut  1305429 230

Kanpur  2765348 320

Lucknow  2817105 350

Agra 1874542 260Agra  1874542 260

Total 1,19,62,867 1338



Characteristics of clu

d 44% population is dependent on centralized sew
dd

opulation dependent on tanks connected to ope

ence of scheduled desludging, only 40‐50% of FS 
es the treatment efficiency of the septic tank 

emptier are private operators ‐ 90% of the vacuu

o inaccessible tanks ( lack of small scale mechaniz

are 38 STPs with cumulative capacity of 1560 M

th 30 i t t i t d ith lthan 30 private operators are registered with loc

reliminary measure Allahabad, Meerut and Luckn
pumping stations and Kanpur allows it to be direc

ecal sludge collected by unregistered operators is

uster 1 : Large Cities

werage system, but wastewater of only 28% is saf

en drains

generated gets emptied, rest remains in the tank 

um tankers are tractor mounted rest are truck m

ed systems), manual emptying is still observed

LD which receive 1265MLD of sewage as on date

l b dical bodies

now have allowed the discharge of collected faeca
tly discharged into its STP.

s disposed in drains/fields/ponds



CLUSTER 2: Cities with popuCLUSTER  2: Cities with popu
Jhansi, Firozabad, 

ulation between 5 and 10 lakhulation between 5 and 10 lakh
Moradabad, Gorakhpur, Loni



um Cities ( 5‐ 10 lakh)   

Population FS collected 
based on 
current

FS 
generated 
in KLDcurrent 

demand (in 
KLD)

in KLD 
(based on 
once in 3 
years 
emptying)emptying) 

507293 10 222
603797 55

242

887871 243
478

673446 120
314

516082 50 235

3188489 474 1491



CharacteristicsCharacteristics 

e than 70% population is dependent on ta
lif t b ll d ti t kem qualify to be called as septic tanks 

sence of scheduled desludging, only 30%
ank and reduces the treatment efficiencyank and reduces the treatment efficiency 

emptying is done by private operators . 4
all are tractor mountedall are tractor mounted

to inaccessible tanks, manual emptying i

e are 4 STPs of cumulative capacity of 133e are 4 STPs of cumulative capacity of 133

Jhansi has a designated disposal site, in 
osed in drains/fields/ponds ‐ 1 FSTP of 6osed in drains/fields/ponds  1 FSTP of 6 

of cluster 2of cluster 2

anks connected to open drain and roughl

% of FS generated gets emptied, rest rema
of the septic tankof the septic tank 

40% of the vacuum tankers are truck mou

is rampant

3 MLD which receives only 81 MLD sewag3 MLD which receives only 81 MLD sewag

rest of the cities the collected faecal slud
KLD, which receives around 3KLD as on dKLD, which receives around 3KLD as on d



CLUSTER 3: Cities with popuCLUSTER  3: Cities with popu
Bahraich, Raebareli, Fateh

ulation between 1.2 and 5 lakhulation between 1.2 and 5 lakh
pur, Amroha, Ayodhya, Hapur



all and medium cities 
( 1.2 ‐5 lakh) 

FS 
collected 
based on

FS 
generated 
in KLD 

Population
based on 
current 
demand 
(in KLD)

(based on 
once in 3 
years 
emptying)emptying) 

186223 30 74
1,91,316 40 65
193193 40 101

1,98,471 78 109

40
221118

40
95

262983 58 107
1253304 286 551



CharacteristiCharacteristi

e than 60% population is dependent on ta
fy to be called as septic tanksfy to be called as septic tanks 

of them are dependent on pits or are defe

f h d l d d l d i l 40 5sence of scheduled desludging, only 40‐5
e tank and reduces the treatment efficien

of the vacuum tankers are tractor mounteof the vacuum tankers are tractor mounte

to inaccessible tanks, manual emptying is 

i l 1 STP f 12 MLD i A dh hie is only 1 STP of 12 MLD in Ayodhya whi

e is no designated disposal site for the co
ns/fields/pondsns/fields/ponds

ics of cluster 3ics of cluster 3

anks connected to open drain and 28% of 

ecating in open

50% f FS t d t ti d t50% of FS generated gets emptied, rest re
ncy of the septic tank 

ed rest are truck mounteded rest are truck mounted

rampant

i h i l 6 MLD dich receives only 6 MLD sewage as on da

ollected faecal sludge hence it is dispose



CLUSTER 4: Cities with popCLUSTER  4: Cities with pop
Saidpur,Hastinapur,,Chunar, Ramnagar, Ga

Pt Deen Dayal Upadhyay

pulation less than 1.2 lakhpulation less than 1.2 lakh
ngaghat, Bijnor, Baraut, Balia, Shikohabad, 
y Nagar, Chandousi, Basti



Small cities (less than 1.2 lakh)( ) City (Nagar 
Palika Populati

FS 
collected) Palika

/Parishaed)
Populati
on

collected 
based on 
current 
demand (in

)

demand (in
KLD)

Saidpur 24338 3

Hastinapur 26452 326452 3
Chunar 37185 4.5
Ramnagar 49132 4.5
Gangaghat 84072 6
Bijnor 93297 12
Baraut 103764 32
Balia 104424 34

Shikohabad 107300 10
Deen Dayal
Upadhyay  109650 34

Chandousi 1,14,383 50
Basti  114657 38
Total 968654 231



Characteristic
than 60% population is dependent on tanks conn
led as septic tanks 

f them are dependent on pits or are defecating in

agar, Chandousi and Baraut have some kind of se
water

a few households don’t even have an open drain

ence of scheduled desludging only 50% of FS genence of scheduled desludging, only 50% of FS gen
es the treatment efficiency of the septic tank 

mptying is done by private operators‐ 95% of the

o inaccessible tanks, manual emptying is rampant

t Bijnor no other city has any sewage treatment 

is no dedicated faecal sludge treatment plant in
e is disposed in drains/fields/ponds

cs of cluster 4
ected to open drain and roughly half of them qua

n open

ewerage network, but there is negligible treatme

ns in their neighbourhood

nerated gets emptied rest remains in the tank andnerated gets emptied, rest remains in the tank and

e vacuum tankers are tractor mounted 

plant, 24 MLD STP at Bijnor is yet to be commiss

 any of the cities in the cluster, the collected faec



M il d iMore toilets and septic
built without sewer or

disposal / treatment of s
will swamp the state & 
increase manifold Gang
pollution attributed topollution attributed to 

coliform 



Toilet STP+++Toilet ‐ STP+++

C t it ti f i b ildCurrent sanitation focus is on build
necessary)
Current pollution control focus is oCurrent pollution‐control focus is o
plants (unnecessary without conv
But people are building septic tankBut people are building septic tank
no official treatment

•End result is: pollutionEnd result is: pollution

di t il t (i t t dding toilets (important and 

on building sewage treatmenton building sewage treatment 
veyance)
ks – there is no official conveyance;ks  there is no official conveyance; 



On site needs:On‐site needs:

R iti ffi i l t thRecognition: official acceptance th
but the future

Regulations: construction; collectio

Technologies: disposal and reuse

h t th t t f th that these are not part of the past 

on; treatment



Proposed FSSM Appro

em
s

Town/Cities

ta
tio

n 
Sy
st
e

100Hastinapur, Chunar,  Ramnagar, Gangaghat, Bijnor, Baraut, 
Shikohabad, Deen Dayal Upadhyaya , Chandousi, Basti 

ni, Moradabad, Gorakhpur, Bahraich, Fatehpur, Amroha, 
Ayodhya‐Faizabad Hapur Shahjahanpur

n‐
si
te
 S
an

it

75
Raebareli Firozabad Bareilly

Ayodhya Faizabad, Hapur, Shahjahanpur

ld
s w

ith
 O
n

50

Raebareli, Firozabad, Bareilly

Aligarh, Meerut

%
 H
ou

se
ho

l 50
abad, Varanasi, Agra, Kanpur, Lucknow, Ghaziabad

%

FSM with dedicated 
tment facility

Partial FSSM – Combined FSSM & 
Sewerage system; co‐ treatment; 
DEWATs; On‐site treatment system, FSST
necessary. 

oach Urban Areas in U.P.

Partial FSSFull FSSMFull FSSM

Partial FSSM Partial FSSPartial FSSM

Gap fillin
FSSM

Gap filling 
FSSMPartial FSSM

Cluster 4 
(less than 1.2 lakh)

Cluster 2 & 3
( 1.2 – 10 lakh)

Cluster 1
(more than 10 

Town / Cities (population) 

TP wherever 

Gap Filling – Complete Sewerage; 
FSSM only for non ‐ sewered pockets 
with treatment at FSSTP or Co‐treatment
at STP 





h kThank You




