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PREFACE

he Indian Institute of Technology 
(IIT) consortium submitted the 
Ganga River Basin Management 
Plan (GRBMP) to the National 
Mission for Clean Ganga (NMCG), 
Ministry of Water Resources, River 
Development and Ganga Rejuve-

nation (MoWR, RD & GR), Government of India in 
2015. The GRBMP’s recommendations were by and 
large broad-based, strategic measures, and on some 
aspects detailed, ready-to-implement actions. There 
was a need to have an action plan that addressed 
specific issues regarding the river’s rejuvenation 
with technology-based solutions.

Thus, the Centre for Ganga River Basin Manage-
ment and Studies (“cGanga”) was created through 
a Memorandum of Agreement between the MoWR, 
RD & GR, Government of India and IIT, Kanpur in 
April 2016. The objective of cGanga is Continual 
Scientific Support in the Implementation and Dy-
namic Evolution of the Ganga River Basin Manage-
ment Plan.

National Mission for Clean Ganga identified 
“effectiveness of the Central Pollution Control 
Board’s (CPCB’s) 2015 Charter for Water Recycling 
& Pollution Prevention in Pulp and Paper industry 
in Uttar Pradesh and Uttarakhand” as an issue of 
investigation and asked cGanga to carry out an 
independent study and submit the report. 

The CPCB charter had imposed norms and stand-
ards for effluent monitoring and discharge. 
cGanga’s task was to comprehensively assess 
how well these had been implemented and, also, 

how effective these measures were actually in 
improving the water bodies in the vicinity in 
general, and specifically in abetting the pollution 
from the industries in these two states.

This report describes the objectives and strategic 
plan, methodology, surveys, analysis, results, sug-
gestions and recommendations of our study on ef-
fectiveness of the implementation of CPCB’s 2015 
Charter. The study was conducted between March 
2017 to July 2018.

There are two associated aspects in preparing 
this report that need to be mentioned. Firstly, 
the cGanga team spent many months diligently 
studying, surveying, analysing and discussing 
various aspects of the Charter’s implementation 
and ground results. Secondly, many other people 
interacted with us and contributed to this report 
during various phases of the study. This report 
is, therefore, the outcome of a cooperative effort 
between Team cGanga and the various stakeholders 
of the Ganga River Basin.

The report is intended to be comprehensive and 
its usefulness would extend much beyond its lim-
ited intended purpose in Pulp & Paper industries in 
Uttrakhand and  Uttar Pradesh.

PREFA
CE

Dr VINOD TARE
Professor and Founding Head
Centre for Ganga River Basin Management 
and Studies [cGanga]
IIT Kanpur
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EXECUTIVE SUMMARY
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n 2011 a report titled: “Pulp and 
Paper Industries in Ganga River 
Basin: Water Recycling and 
Pollution Prevention” jointly 
prepared by Central Pulp and 
Paper Research Institute (CPPRI), 
Saharanpur, IIT Roorkee, IIT 

Delhi and IIT Kanpur with involvement 
and support from industries was 
submitted to Central Pollution Control 
Board (CPCB), New Delhi. This report 
led to the formulation and subsequent 
implementation of the Charter 2015. 

The National Mission for Clean Ganga 
(NMCG) assigned the task of assessing 
the effectiveness of the Charter (CPCB, 
2015) implementation to Centre for Ganga 
River Basin Management & Studies 
(cGanga). This study was conducted with 
an objective to have an independent 
assessment of the efficacy and impact 
of the implementation of the Charter. 
The study was planned in consultation 
with CPCB, NMCG and Industry 
Association/Clusters and conducted by 
Team cGanga that involved members 
from IITs at Roorkee, Delhi and Kanpur. 
A detailed field survey of 131 Pulp and 
Paper Industries in Ganga River Basin 
through 36 random and surprise visits 
in different shifts was conducted during 
April 2017 to July 2018. Pulp and Paper 
Industries (PPIs) of four different broad 
categories as defined in the Charter 
were considered. Results were discussed 
with stakeholders (Industries, CPCB, 
SPCBs, NMCG, Experts, etc.) prior to the 
preparation of the report.

OBSERVATIONS
l   Charter was by and large effectively 
implemented; Black liquor is no longer 

discharged; Barring a few, most 
industries comply effluent discharge 
norms; and substantial reduction in BOD/
COD/Organic Carbon load on recipient 
water bodies has been achieved.
l   Condition of drains, streams in which 
effluents are discharged continues to be 
poor, and groundwater in the vicinity of 
industries is affected.
l   Certain mal practices in a few 
industries, non-inclusion of certain 
parameters such as nitrogen 
and phosphorus in the effluents 
characteristics in the Charter, and some 
other external factors contribute to the 
poor condition of the water bodies in the 
vicinity of the PPIs.
l   Online monitoring as prescribed in 
the Charter is largely ineffective due to 
technology issue with sensors of COD, 
BOD, TSS and governance issues with 
Flow, pH, DO & TDS sensors.
l   Water and Energy balance presented 
in the report needs to be re-worked with 
additional information from industries on 
captive power generation, raw materials 
input and paper production that was not 
in the scope of present study.

CONCLUSIONS & RECOMMENDATIONS
l   Online effluent quality monitoring has 
financially loaded industries and has not 
yielded value for money; May be used 
by industries voluntarily for diagnostic 
purposes and should not be made as 
regulatory requirement.
l   Effluents discharged by an industry 
or group of industries be isolated, 
discharged in a water body (drain/pond 
– natural/artificial) and maintenance of 
the water body of acceptable bio-physical 
status in public domain be linked to 
consent to operate the industry (ies).

I



					       are recognised as one of the main contributors in 
declining status of various water bodies (surface and sub-surface) in the Ganga River 
Basin. The Central Pollution Control Board (CPCB) took cognizance of this impact 
on water bodies and framed a Charter – Water Recycling & Pollution Prevention in 
Pulp and Paper industry – in February 2015  (CPCB, 2015) based on a study titled: 
“Pulp and Paper Industries in Ganga River Basin: Water Recycling and Pollution 
Prevention” jointly conducted by Central Pulp and Paper Research Institute (CPPRI), 
Saharanpur, IIT Roorkee, IIT Delhi and IIT Kanpur with involvement and support 
from industries (Tare et al., 2011). The Charter (CPCB, 2015) imposed certain norms 
for water consumption, protocol for record keeping and surveillance, setting up 
effluent treatment systems and limits on quality of effluent discharge. The industries 
were required to set up Effluent Treatment Plants (ETPs) to treat their wastewater 
and install Real Time Monitoring devices to monitor quantity and quality of effluent 
discharge. The National Mission for Clean Ganga (NMCG) then assigned the task of 
assessing the effectiveness of the Charter (CPCB, 2015) implementation to cGanga. 
This report presents the result of surveys, measurements and observations made by 
cGanga during various field visits to 131 PPIs in the Ganga River Basin. 

PREAMBLE

Pulp and 
paper 
industries 
(PPIs) 

THE CENTRAL POLLUTION CONTROL BOARD TOOK COGNIZANCE OF THE 
IMPACT ON WATER BODIES AND FRAMED A CHARTER – WATER RECYCLING & 

POLLUTION PREVENTION IN PULP AND PAPER INDUSTRY

11

PREA
M

B
LE



IN
TRO

D
U

CTIO
N

 / RATIO
N

A
LE

12

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 

OBJECTIVES

RATIONALE

TO ESTIMATE 
WATER 

CONSUMPTION 
AND EXAMINE 

WATER BALANCE 
WITHIN AN 
INDUSTRY

TO EVALUATE THE 
POLLUTION LOAD ON 

LOCAL DRAINS BY 
ASSESSING EFFLUENT 

QUALITY AND 
QUANTITY

TO ASSESS 
THE IMPACT OF 
PPIs ON LOCAL 

RESIDENTS AND THE 
ENVIRONMENT

TO UNDERSTAND 
AND ANALYSE 

VARIOUS LACUNAE 
IN INDUSTRIAL 
OPERATIONS 

THAT IMPEDE A 
WHOLESOME 

SOLUTION

TO ASSESS 
ADEQUACY AND 
PERFORMANCE 

OF EFFLUENT 
TREATMENT PLANT 

(ETP) IN PPIs

TO ASSESS 
CONDITION OF 
DRAINS AND 

GROUNDWATER IN 
THE VICINITY OF 

INDUSTRIES

TO ASSESS THE 
EFFICACY OF REAL 
TIME MONITORING 

OF EFFLUENT 
DISCHARGE

TO OUTLINE 
STRATEGY FOR 

IMPROVING THE 
STATUS OF WATER 

BODIES

1 5

2 4 6 8

3 7

This study was initiated with an ultimate objective of evolving strategy for improving condition of 
water bodies in the vicinity of Pulp and Paper Industries in Ganga River Basin that has visibly declined 
due to utilization of water and discharge of effluents. Specifically, the report focuses on assessing the 
effectiveness of the imposition of the Charter by CPCB in 2015 regarding Water Recycling & Pollution 
Prevention in the Pulp and Paper Industry. The study attempts to find the deviations and gaps between 
CPCB guidelines as per the Charter and the implementation of these by the industry. 131 PPIs in the 
Ganga River Basin (in Uttrakhand and Uttar Pradesh) were included. Several special features including 
a variety of surveys covering wide spatial (states of Uttarakhand and Uttar Pradesh) and temporal
(capturing diurnal variation) ranges, advance technology (drones) and interaction with stakeholders 
through well researched interviews and questionnaire were incorporated. The current volume is a 
supplement to the main report and present the detailed information on each of the pulp and paper
industry.
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INFORMATION ON PPIs:
STUDY SITE & CLUSTERS DETAILS

The industries in various clusters (Table 1; Figure 2) were also classified as 

per the norms laid in the Charter (CPCB, 2015). A category-wise illustration of 
various industries (mentioned in Table 2), based on base material used for 
paper production and type of pulp and paper produced, is depicted in Figure 3 
and operational status of industries and cluster-wise categorisation are 
presented in Figures 4 and 5. A list of industries covered during the study is 

presented in Table 3.
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*O (without ZLD) = Operational without Zero Liquid Discharge; O (with ZLD) = Operational with Zero Liquid 
Discharge; TC = Temporary Closed; PC = Permanently Closed
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n aerial view of the industry and the status of 
the nearby recipient drain was captured 
through drone (Drone Specifications:
DJI Phantom 4 Pro RC Quadcopter) survey 
conducted for almost all the units covered 
during the study period.The images of drone 
survey of most of the industries have been 
incorporated in the current section.

 

 

 

 

 

INDUSTRY CODE: 1 

24

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 2 

 

INDUSTRY CODE: 3 

25

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 4 

 

INDUSTRY CODE: 5 

 

26

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 6 

 

INDUSTRY CODE: 7 

27

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 8 

 

INDUSTRY CODE: 9 

28

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 10 

 

INDUSTRY CODE: 11 

29

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 12 

 

INDUSTRY CODE: 13 

30

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 14 

 

INDUSTRY CODE: 15 

31

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 16 

 

INDUSTRY CODE: 17 

32

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 18 

 

INDUSTRY CODE: 19, 20 

33

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 21 

 

INDUSTRY CODE: 22 

34

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 23 

 

INDUSTRY CODE: 25 

35

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 26 

 

INDUSTRY CODE: 27 

36

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 28 

 

INDUSTRY CODE: 29 

37

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 30 

 

INDUSTRY CODE: 31 

38

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 32, 35 

 

INDUSTRY CODE: 33 

39

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 34 

  

INDUSTRY CODE: 36 

40

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 37 

 

INDUSTRY CODE: 38 

41

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 39 

 

INDUSTRY CODE: 40, 41 

42

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 42, 43 

 

INDUSTRY CODE: 44, 45 

 

43

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 46 

 

INDUSTRY CODE: 47 

44

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 48 

 

INDUSTRY CODE: 49 

45

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 50

 

INDUSTRY CODE: 51, 67 

46

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 52 

 

INDUSTRY CODE: 53 

47

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 54 

 

INDUSTRY CODE: 55 

48

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 56 

 

INDUSTRY CODE: 57 

49

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 58 

 

INDUSTRY CODE: 60 

50

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 61 

 

INDUSTRY CODE: 62 

51

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 63 

 

INDUSTRY CODE: 64 

52

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 65 

 

INDUSTRY CODE: 66 

53

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 73 

 

INDUSTRY CODE: 74 

54

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 76 

 

INDUSTRY CODE: 78 

55

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 79 

 

INDUSTRY CODE: 80 

56

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 81 

 

INDUSTRY CODE: 82 

57

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 83 

 

INDUSTRY CODE: 85 

58

AERIAL SURVEY



 

INDUSTRY CODE: 86, 87 

 

INDUSTRY CODE: 98 

59

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 99 

 

INDUSTRY CODE: 111 

60

A
ERIA

L SU
RVEY



 

INDUSTRY CODE: 131 

 

WATER 

CONSUMPTION 
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BALANCE 

 

A 
complete water balance for each industrial unit 
was carried out to assess losses through 
estimates of fresh water intake, the amount of 
black liquor produced, effluent discharge, etc. 
Water balance for different industries is 
presented in Figure 6 to 8. The paper making 
process involved significant water loss from 
various steps through different units. The water 
balance was done for all the industries by 
keeping major flow transactions (Table 4). 
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ASSESSMENT 

OF EFFLUENT 

QUALITY  

OF PPIs 
 

 

E 
TP effluent from every industry  
was monitored. Eight parameters,  
namely Flow, DO, VSS, TSS, BOD,  
COD, Nitrogen and Phosphorus were  
monitored at the outlet of the industry. 
The results of the labs of the industries  
were compared with the analysis  
results of Team cGanga for certain  
effluent parameters. The industry wise  
typical variation of these parameters  
in the effluent quality is presented  
in the current section. 
 
Images at the top of the figure gives 
an idea of the physical condition of 
the effluent discharge at industry  
outlet. 
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CONDITION OF DRAINS 

RECEIVING 

TREATED EFFLUENTS POST 

IMPLEMENTATION OF THE 

CHARTER 

 
 

T 
he effluent quality at 
PPI’s outlet was by and 
large found to be within 
the norms specified in the 
Charter (CPCB, 2015). But it 
is important to understand 
that the ultimate concern is to 
improve the condition of 
adjoining drains in which 
treated effluents are being 
discharged. Therefore, a 
survey was conducted to 
assess the physical condition 
of the drains as well as water 
quality parameters of the 
drains where the industrial 
discharge is released. 
Sampling from a particular 
industry was done at three 
locations (Outlet, Upstream, 
Downstream). 

Variation in six important water 
quality parameters was observed 
at the upstream and downstream 
location of the discharge points in 
the drain/ river. These parameters 
were Flow, BOD, COD, TSS, VSS 
and DO. Figures in this section 
present variation of these 
parameters obtained from 
industry outlet, and the upstream 
and downstream locations of the 
drain. 
 
Images at the top of the figure 
gives an idea of the physical 
condition of the drain in the vicinity 
of the effluent discharge point. 
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roundwater being an 
important source of 
water in rural areas, it 
is important to assess 
the impact of discharge 
of industrial effluents in 
surface water bodies on 
ground water quality 

in the vicinity. Along with water 
pollution, soil pollution is equally or 
rather more significant in contributing 
to the degrading quality of land 
ecosystem of surrounding river. 
To assess the impact of PPIs on the 
groundwater, sampling was done 
in villages surrounding the targeted 
industries with the objective to 
understand the effect of industrial 
pollution on groundwater. 

Roughly three villages were selected 
in the surrounding of every industry. 
Some villages were common to 
multiple industries. The number of 
villages sampled in Kashipur (Cluster 
1), Meerut (Cluster 2 A), Muzaffarnagar 
(Cluster 2 B) and Clusters 3-10 were 
34, 32, 24 and 47, respectively. Ground 
water sampling was done from 2 
types of sources namely, hand pumps 
(including India Mark handpumps) and 
tube wells. The reason for obtaining 
two different samples from various 
places surrounding the industry was to 

 

 

estimate the water quality at different 
strata of the water table.

9.1. VARIATION OF
GROUNDWATER PARAMETERS
Figures 11 and 12 present information 
on some groundwater parameters, 
namely pH, TDS, Alkalinity, Hardness, 
Sulphates, Ammonical Nitrogen,
Total Kjeldahl Nitrogen, Chlorides
and Phosphorus. The acceptable
and maximum permissible limits of 
these parameters in the groundwater 
have been indicated in these figures. 
Acceptable limit is the one that could
be tolerated in the absence of any other 
sources whereas permissible limit is the 
one which should not be exceeded in 
any circumstances. The lower and upper 
limit in graphs represents acceptable 
and permissible limits, respectively.

Relatively higher values of  TDS, Nitrogen 
and Phosphorus in groundwater are a 
matter of concern and this could possibly 
be due to discharge of industrial effluents 
as well as agricultural practices. A 
detailed investigation on contribution of 
various sources is warranted. Particularly, 
monitoring of Nitrogen and Phosphorus 
in effluents of PPIs should be included
in the monitoring protocol as these 
nutrients lead to eutrophication in
surface water bodies.

GROUNDWATER 
ANALYSIS

TO ASSESS THE IMPACT OF PPIs ON THE GROUNDWATER, SAMPLING 
WAS DONE IN VILLAGES SURROUNDING THE TARGETED 

INDUSTRIES WITH THE OBJECTIVE TO UNDERSTAND THE EFFECT OF 
INDUSTRIAL POLLUTION ON GROUNDWATER. 
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REPRESENTATION OF INFORMATION ON GROUNDWATER QUALITY IN 
THE VICINITY OF PPIs IN CLUSTER 1 (KASHIPUR) AND CLUSTER 2 A (MEERUT)

FIGURE-11
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Village Code Village Code
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GROUNDWATER 
SAMPLING

GROUND WATER SAMPLING WAS DONE FROM 2 TYPES OF SOURCES NAMELY, HAND PUMPS 
(INCLUDING INDIA MARK HANDPUMPS) AND TUBE WELLS. THE REASON FOR OBTAINING 

TWO DIFFERENT SAMPLES FROM VARIOUS PLACES SURROUNDING THE INDUSTRY WAS TO 
ESTIMATE THE WATER QUALITY AT DIFFERENT STRATA OF THE WATER TABLE.
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REPRESENTATION OF INFORMATION ON GROUNDWATER QUALITY IN THE 
VICINITY OF PPIs IN CLUSTER 2 B (MUZAFFARNAGAR) AND CLUSTERS 3-10

FIGURE-12
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CLUSTER 2 B (MUZAFFARNAGAR) CLUSTER 3-10
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Groundwater 
sampling

A DETAILED INVESTIGATION ON CONTRIBUTION OF VARIOUS SOURCES IS 
WARRANTED. PARTICULARLY, MONITORING OF NITROGEN AND PHOSPHORUS IN EFFLUENTS 

OF PPIs SHOULD BE INCLUDED IN THE MONITORING PROTOCOL AS THESE NUTRIENTS 
LEAD TO EUTROPHICATION IN SURFACE WATER BODIES.



 

 
EFFICACY  
OF  
REAL-TIME 
MONITORING 
 
 
 

A 
t each industry, real-time 
monitoring sensors were 
installed for measuring 
five effluent parameters 
namely Flow, pH, BOD, 
COD and TSS. 
Figures of the chapter revealed  
the correlation graph of all the 
industries surveyed for flow, 
BOD, COD and TSS parameters. 
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part from poorly 
correlated real-time 
sensors, there are few 
other  major 
malpractices  which 
need to be  brought in 
focus. These

malpractices are being carried on by 
different industries from time to time 
or only occasionally. However, their 
effect on the overall ecosystem or 
management practices could be lethal 
or prohibitory. It is very significant to 
know the lacuna in the system before 
building a strong deterrent policy. 
The main aim of listing these few 
malpractices is to ascertain that in 
the near future robust technologies 
and management practices should be 
implemented to curb such incidents 
from occurring. The major malpractices 
observed in the pulp and industries are 
briefly described as follows.

11.1. Poor Maintenance of 
Records: Poor/ scanty and scattered 
records of water consumption, 
discharge or power consumption are 
maintained by most industries. This 
makes extremely difficult for monitoring 

agencies to determine how much water 
extraction, discharges and pollution 
loads are occurring from the industry.

11.2. IllegItImAte dISChArge
of WASte/ Sludge: Unregulated
and untreated industrial discharge into 
drains occurs during night hours (figure 
13). Online monitors are bypassed by 
some of the industries many times.

11.3. IllegAl oPerAtIon: Some
of the industries continue production 
during odd hours despite being served 
closure notices by regulating agencies
(figure 14).

11.4. uSe of enVIronmentAlly 
hAzArdouS BoIler fuel: Using 
plastics as a boiler fuel releases dioxins 
and furans formed by reaction of chlorine 
and hydrocarbons at high temperature. 
These compounds have known side 
effects like cancer, impotence, asthma 
and myriad of other allergies. This not 
only pollutes the atmosphere but also
has potential to cause deadly diseases
in localities in and around the industries. 
Evidence of use of plastic in the boiler as 
a fuel is shown in figure 15.

Malpractices 

A

The main aim of listing these few malpractices is to 
ascertain that in the near future robust technologies and 

management practices should be implemented to 
curb such incidents from occurring.



M
alpractic


es

229

Un-recorded industrial discharges at night

Un-authorized Industrial Operations

Use of plastic as a boiler fuel

fig

fig

fig



 

 
 

 

11.5. IllegAl uSe of WAter 
meterS:Two or more bore wells were 
found to be connected to a common 
water meter. This leads to incorrect 
measurement of water used in the 
industry.

11.6. non-oPerAtIonAl etPs:
Some industrial units claim Zero
liquid Discharge without ETP or non- 
operational ETP. Apart from that, few 
industries which don’t hold ZlD status 
legally but claim to be on ZlD, have 
taken liberty for not maintaining any 
records. few others, have ETPs butthey 
were non-functional (figure 16).

11.7. floW meterS PlACed At 
non-APProAChABle PlACeS:
In some of the industrial units flow 
meters are placed in non-approachable 
places making it ineffective (figure 17).

11.8. dISPoSAl of Sludge
In the drAIn: Some of the industries 
were found to discharge sludgethrough 
different routes to drains directly (figure 
18).

11.9. heSItAtIon In ShArIng 
dAtA: Industries hesitate to share

data related to paper production
and captive power generation, if
any. It is quite possible that the 
industries having an authority of
say 100 t/d production can produce 
higher quantities, leading to higher
effluent discharge. Since electrical 
consumption can be linked to paper 
production capacity, non-sharing of 
data on captive power generation 
leads to inaccurate assessment of 
water consumption.

11.10. multIPle dISChArge 
PoIntS: Multiple discharge points 
were observed for different operations 
or sub-processes (i.e., at V notch, 
treated water has been discharged but 
in between V Notch and subsequent 
drains, untreated water/ water 
containing sludge or fiber has been 
reported (figure 19).

11.11. tAmPerIng of onlIne 
meterS: In a few industries,
online monitors were sample-fed or 
tampered, hence their readings for 
outlet discharge do not change with 
time. The meter reading presented in 
figure 20, was the same for different 
days and different times.
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Evidence of an Operational Industry with Non-functional ETP

fig
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Multiple effluent discharge pointsBypass sludge to drains

Meter Readings Remain Unchanged

figfig

fig

Non-approachable Installations of Flow-meters

fig
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n order to analyze the social 
impact and prevailing 
conditions among the local 
residents near the PPIs, a 
questionnaire was designed. 
The questionnaire is 
considered to be a research 

instrument for scientifically collating 
information from various stakeholders. 
The survey was done in villages near or 
adjoining the PPIs. Some villages were 
common to two or more industries. A 
total of 58 villages, 231 families and
1,844 persons were sampled during
the questionnaire survey. A brief 
summary of responses obtained from 
the local residents near the industries
is presented in Tables 5 and 6. The  survey 
response has been categorized  into 
socioeconomic conditions, impact on 
human and domestic animals’ health, 
impact on agriculture, impact on the 
environment, and recommendations 
from households.

12.1. Socio-economic 
conditionS of HouSeHold
In socio-economic conditions family
size, number of educated members, 
location and source of drinking water 
were considered. The numbers of 
families sampled during the surveys 
were 48, 23, 69, 39, 18 and 34 with 7-10 
persons/ family in Kashipur, Meerut, 
Muzaffarnagar, Faizabad/ Khalilabad/ 
Basti, Deoria and Varanasi/ Allahabad 
regions, respectively (Tables 5 and 6).

Almost all families have drinking water 
sources in the vicinity of 0-100 m, which 
comprise of hand pumps including India 
Mark pumps or submersible pumps. 
In Kashipur (Cluster 1) and Deoria 
region (Cluster 7), the major industry 
is the pulp and paper industry while in 
other Clusters, some other industries 
may have equally contributed towards 
environmental pollution. Hence, while 
surveying, the questions were made 
clear and specific that the impact only 
due to pulp and paper industries is 
captured. 

12.2. Impact of PPIs on Human 
and Domestic Animals’ Health
On an average, more than 61% of the 
population perceive to face problem due 
to PPIs on the health of their own or their 
domestic animals. A maximum of 94% 
families in Deoria to a minimum of 8% 
families in Faizabad/ Khalilabad/ Basti 
perceive pollution due to PPIs. Drinking 
water seems to be a major problem 
in the areas of Kashipur and Meerut 
where >80% of the population reported 
low aesthetic values of drinking water. 
Secondary problems due to PPIs were 
respiratory, eye problems, skin problems 
and smoke-related diseases. More 
than 84% families reported high smoke 
related issues in all clusters except 
in Faizabad/ Khalilabad/ Basti cluster, 
where people don’t face any problem 
due to smoke. In Kashipur and Deoria, 
people reported diseases in animals due 

Assessment of Impact 
of PPIs on Local Residents 
and the Environment

I

On an average, more than 61% of the population perceive to face 
problem due to PPIs on the health of their own or their domestic animals. 

A maximum of 94% families in Deoria to a minimum of 8% families 
in Faizabad/ Khalilabad/ Basti perceive pollution due to PPIs.



A
ssessm

en
t o

f Im
pa

ct o
f PPIs o

n
 Lo

cal
 Resid

en
ts a

n
d

 th
e En

viro
n

m
en

t

233

General status

industries

Impact of PPIs 
on human & 
animal health

Impact of PPIs 
on agriculture

Impact of PPIs 
on environment

Recommendations

Questionnaire Survey Report (Cluster 1 and Cluster 2)

table-5

                     Kashipur            Meerut            Muzaffarnagar
                    (Cluster 1)       (Cluster 2 A)          (Cluster 2 B)	  

48

7

51%

100%

-

-

0 - 15

Paper

79%

77%

81%

13%

54%

85%

Smoke, 
sewage 

and plastic 
dumping 
on land

63%

23%

77%

0%

73%

98%

75%

50%

10%

40%

23

7

84%

52%

-

48%

0 - 15

Paper, sugar, 
salt, thread, 
chemical, 

glass/ bottle, 
cardboard, 

balloon, alcohol, 
holder, fiber, 

inverter/battery

74%

65%

81%

43%

40%

96%

Skin 
problem, 
diseases, 

ash

43%

26%

61%

0%

91%

100%

61%

65%

17%

18%

69

8

61%

56%

17%

25%

0 – 100

Paper, 
iron/steel, 

chemical, brick, 
sugar, battery, 

alcohol

84%

77%

54%

23%

43%

84%

Smoke, skin 
problem, ash, 
new diseases 

emerge

36%

35%

58%

0%

87%

100%

72%

39%

3%

58%

Number of families surveyed

Average number of persons per family

% of members receiving formal school education

Drinking water source 
Hand pump (HP)

Gov. HP (India Mark)

Submersible pump

Distance travelled for collecting drinking water (meter)

Nearby industries in that area 

% families recognizing pollution as a concern

% families facing problems due to PPIs

Dirty drinking water

Eye problem

Respiratory problem due to smoke

Health and other adverse effects of smoke

Other problems

% families stating their domestic animals to 
be adversely affected by PPIs

% families reporting productivity loss

% families reporting solid waste 
dumping on land

% families using water discharged 
by PPIs in agriculture

% families reporting black fume 
discharge by PPIs

% families reporting no improvement in 
industrial effluent discharge

% families not satisfied by water quality 
of drains in the vicinity

Clean the drain and factory outlet water

Close the factory

Don’t know
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to sludge and wastewater discharge by the 
PPIs to be 63% and 78%, respectively.
 
12.3. Impact of PPIs 
on Agriculture
Less than 35% of the families have 
reported reduced productivity due to 
solid waste from PPIs being dumped on 
agricultural land. Overall, 77%, 61%, 58% 
and 72% of families raised issues of solid 
waste dumping on agricultural as well as 
non-agricultural land in Kashipur, Meerut, 
Muzaffarnagar and Deoria, respectively. 

It is interesting to note that almost all 
industries claim to treat their effluent either 
at secondary treatment stage or tertiary 
treatment stage; still, the discharged water 
is not considered appropriate for irrigation 
purposes except in Faizabad/ Khalilabad 
/ Basti cluster where villagers use the 
effluent for irrigation.

12.4. Impact of PPIs on 
Environment
Black fumes were reported to be emitted 
by PPIs mostly in Cluster 1 and Cluster 
2 regions, while Kashipur, Meerut, 
Muzaffarnagar and Deoria have a larger 
number of families unsatisfied with their 

nearby drain conditions. Apart from 
Faizabad/ Khalilabad/ Basti cluster, a 
majority of the population in other clusters 
feel that there is no improvement in drain 
water quality from the past.

12.5. Recommendations 
from Households
There were mainly two recommendations 
suggested by localities to improve their 
local and personal conditions: (1) to clean 
their drains and industrial outlets, and 
(2) close the industry. 50%, 65% and 39% 
of the people from Kashipur, Meerut and 
Muzaffarnagar respectively were in favor 
of cleaning the local drains. Rest of the 
population was not sure about how the 
conditions of water, land and air could be 
improved.

It should be noted that although 
questionnaire survey is a tool 
to capture peoples’ perception, the 
answers of every individual is affected 
by the level of their understanding of the 
question, their personal thoughts, their 
biasness/ seriousness towards a particular 
topic or sometimes projecting it as a 
bigger picture to drag more attention from 
government bodies. 

It is interesting 
to note that almost 

all industries 
claim to treat their 

effluent either at 
secondary treatment 

stage or tertiary 
treatment stage; still, 
the discharged water 

is not considered 
appropriate for 

irrigation purposes 
except in Faizabad/ 
Khalilabad / Basti 

cluster where 
villagers use 

the effluent for 
irrigation.
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General status

industries

Impact of PPIs 
on human & 
animal health

Impact of PPIs 
on agriculture

Impact of PPIs 
on environment

Recommendations

Questionnaire Survey Report (Cluster 6-9)

table-6

Faizabad/ 
Khalilabad/

Basti
(Cluster 6)

Deoria
(Cluster 7)

Varanasi, 
Allahabad 

(Cluster 8, 9)

39

8

72%

54%

22%

8%

0–100

Paper, 
Carton, 

Cement pipe

3%

8%

0%

0%

0%

0%

Chaff, dust

0%

3%

0%

21%

0%

18%

10%

39%

0%

Proper 
supervision 

and its 
improvement 

in terms of 
quality

18

7

85%

11%

11%

78%

0–5

Paper

100%

94%

54%

0%

22%

96%

Skin 
problem, 

diseases, ash

78%

28%

72%

0%

0%

100%

94%

89%

11%

-

34

10

53%

44%

18%

26%

0–50

Paper, poultry, 
biscuit, pipe, rice, 
thread, syringe, 

transformer, 
cement, oil, coal

65%

47%

18%

0%

24%

84%

Smoke, 
ash, 

air pollution

3%

0%

0%

-

21%

71%

41%

38%

-

62%

Number of families surveyed

Average number of persons per family

% of members receiving formal school education

Drinking water source 
Hand pump (HP)

Gov. HP (India Mark)

Submersible pump

Distance travelled for collecting drinking water (meter)

Nearby industries in that area 

% families recognizing pollution as a concern

% families facing problems due to PPIs

Dirty drinking water

Eye problem

Respiratory problem due to smoke

Health and other adverse effects of smoke 

Other problems

% families stating their domestic animals to be 
adversely affected by PPIs

% families reporting productivity loss

% families reporting solid waste 
dumping on land

% families using water discharged by 
PPIs in agriculture

% families reporting black fume 
discharge by PPIs

% families reporting no improvement in 
industrial effluent discharge

% families not satisfied by water quality 
of drains in the vicinity

Clean the drain and factory outlet water

Close the factory

Don’t know
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