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NEER NIRMAL PARIYOJANA 
(RURAL WATER SUPPLY AND SANITATION PROJECT FOR LOW INCOME STATES) 

 
COMPOSITE WATER SUPPLY SCHEME FOR SUSTAINABILITY AND QUALITY  
IN JORHAT, JORHAT CENTRAL AND JORHAR NORTH WEST DEVELOPMENT 

BLOCK OF JORHAT DISTRICT 
 

ENVIRONMENT MANAGEMENT PLAN (EMP) 
 
 
 

 
1. INTRODUCTION 

 
1.1. “Composite Water Supply Scheme for Sustainability and Quality inJorhat, Jorhat Central 
and Jorhat North West Development Block of Jorhat District” in Assam (India), referred to as the 
Jorhat project, is one of the seven large multi-village scheme subproject of the World Bank assisted 
Rural Water Supply & Sanitation Project for Low Income States, which was renamed as the 
NeerNirmalPariyojana (NNP). The NNP Project was simultaneously undertaken in the State of Bihar, 
Jharkhand and Uttar Pradesh. The NNP States have been priorities by the Ministry of Drinking Water 
and Sanitation (MoDWS), on the basis of the States with water quality problems and having lowest 
percentage of households with piped water supply coverage on the basis of the 2011 Census figures. 
NNP Project adopted an integrated planning, designing, implementing and managing water supply 
and sanitation schemes aiming at achieving sustainable water sources; equitable distribution of water, 
water security at household, village and GaonPanchayat levels; open defecation free villages; and 
clean and hygienic surroundings. The Project also aimed at improving institutional capacity till 
GaonPanchayat (GP) level to facilitate and scaled-up community-driven, decentralized Rural Water 
Supply and Sanitation (RWSS) service delivery.  
 
1.2.  Jorhatproject will provide piped water supply coverage to 16GPs of Jorhat block, 7 GPs of 
Jorhat Central block and 10GPs of Jorhat North West block in Jorhatdistrict. The area suffers from 
water quality problem of excess iron, arsenic and fluoride, coupled with low piped water supply.The 
project has a design period of 30 years from 2015 to 2045. The project has an intermediate treated 
water capacity of 28.2MLD for a population of 349962souls inthe year 2025. Surface water of the 
river Brahmaputra will be the source of raw water.Environmental Management: Procedures and Tools 
(EMPT), developed for the NNP Project classified all multi-village schemes under environmental 
Category-2. Theproject will have medium adverse environmental impacts.Environmental 
Management Plan (EMP) is therefore mandatory.Theseprojectshavemedium adverse environmental 
impacts for which an Environmental Management Plan (EMP) is mandatory. An EMP of generic 
nature is already a part of the signed Design, Build, Operate& Transfer (DBOT) Contract. During 
designs by the Operator, some changes in the scope of works of the Contract were required resulting 
in fresh impacts of adverse nature. An EMP was therefore required to incorporate all these adverse 
impacts for subsequent compliance by the Operator. 
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2.  BASELINE ENVIRONMENTAL STATUS 
 

2.1.  Baseline Environmental Studies of the project areconducted to gather valuable information on 
the existing status of environmental attributes like Climate and Atmospheric conditions, Air, Water, 
Noise, Hydro-geological, land use pattern, etc., prior to the setting up of aproject. Thisprovides a 
reference point to assess whether the project or any of its components will have environmental issues, 
either during Construction or Operation& Maintenance phases.Decisionson having adequate 
environmental management provisions in place before actual implementation of the projectbecome 
easier. Specific environmental attributesto the project are discussed. 

 
2.1.1.  CLIMATE AND RAINFALL 
 
2.2.1.1. The climate of the district is classified as meso-thermal wet climate with forest type of 
vegetation. January is the coldest month with temperature of 6.10C. July and August are the hottest 
period with average monthly temperature of about 370C. The average relative humidity in a year is 
78.7 per cent. The average annual rainfall for last ten years from 1998 to 2007 has been computed to 
be 1,867.08 mm. The amount of rainfall increases from southwest to northeast. 
 

Table 2.1 
Rainfall data (MM) of Jorhat District 

Month Jan Feb March April May June July Aug Sep Oct Nov Dec 
Year R/F R/F R/F R/F R/F R/F R/F R/F R/F R/F R/F R/F 
2012 9.7 5.2 12.4 261.6 133.6 209.7 394.8 242.9 225.5 63.8 1.1 7.4 
2013 1.6 9.2 66.7 125.8 319.8 295.7 492.5 359.3 87.9 145.8 0.0 1.5 
2014 5.4 32.0 46.5 31.9 233.1 364.5 332.3 251.8 237.2 41.0 5.5 0.0 
2015 5.7 34.0 35.2 248.3 289.3 277.3 281.2 308.3 223.9 92.2 15.9 46.5 
2016 28.6 19.9 64.0 423.7 312.7 313.5 423.3 114.3 286.7 93.8 15.8 32.9 

Source: India Meteorological Department 
 
2.1.2. GEOMORPHOLOGIC FEATURES AND LANDFORMS 
 
2.1.2.1.Five geomorphological units are discernible in Jorhat district, 
 

 The flood plain of the Brahmaputra River in the north  
 The central upland area covering younger alluvial formations  
 The central upland area covering older alluvial formations   
 The southern undulating hill area running along the Naga-Patkai range covering the piedmont 

plain 
 Structural hills. 

 
2.1.2.2. The elevation of the flood plain area varies from 80 to 90 m while in the central upland area it 
is 95 to 110 m above Mean Sea Level. The altitude of the hills in the southern and eastern parts of the 
district is up to 312 m above MSL. The general trend of the hills is NE-SW and at places to N-S. 
 
2.1.2.3. The mighty River Brahmaputra and its important tributaries like south Dhansiri, Bhogdoi and 
Kakodonga drain the district. The tributaries originate in Naga-Patkai range and flow northward to 
join the Brahmaputra River almost at right angles which give rise to sub-parallel type of drainage. 
These tributaries retain only meager base flow during the dry winter months. The rivers and streams 
are highly meandering in nature and sudden changes in courses of these rivers possibly due to heavy 
siltation and epiorogenic movements cause the flood havocs. A total of 109 wetlands with a total area 
of 21 sq. km. are distributed in the district. 
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2.1.2.4. Out of the total geographical area of 2.8 lakh ha, about 1.19 lakh ha is the net cropped area. 
Forest occupies significant area 0.22 lakh ha.  The recent alluvial soils of recent rivers are light grey 
to dark grey in colour and are confined to the flood plain area adjacent to the Brahmaputra River and 
its tributaries. The older alluvial soil is sandy loam to silty and clayloam. It is light yellowish brown to 
light brown in colour. The pH is 4.5 to 6.0. Being acidic in nature, these soils are suitable for tea 
plantation. The soils of the district are characterized by organic matter and available phosphorus and 
low potash. The soils in the southern parts are residual in origin, derived from the semi-consolidated 
rocks underlying these areas. 
 
2.1.2.5. The implications are:Rainfall isheavy in the monsoon months and scarce and unevenly 
distributed in the other months, particularly in the winter months. Therefore, the tributaries Bhogdoi 
and Kakodongaforming the drainage system with Brahmaputra River retain only meager base flow 
during the almost dry winter. In Monsoon months, these rivers due to heavy siltation and meandering 
natures cause flood havocs. Hence, these two tributaries are not stable and not feasible. Intakepoint 
at River Brahmaputra, near Neematighat was selected as the raw water source of the Jorhat 
project. 
 
2.1.3. GROUND WATER SCENERIO 
 
2.1.3.1 Hydrogeology: The area is underlain by unconsolidated alluvial sediments of the Quaternary 
age, which can be differentiated into i) Older and ii) Younger alluvium. The Older alluvium occupies 
the upland areas with sediments of oxidized and relatively compact nature, while the Younger 
alluvium occurs along the low-lying tracts of the area along the river courses. The southern part of the 
area, adjacent to the Naga hill range is covered by superficial blanket of clay, belonging to Younger 
alluvium and probably has been derived from the adjacent hills which are composed of the rocks of 
Tertiary age. 
 
2.1.3.2. Ground water in the district occurs under water table to semi-confined conditions in the near 
surface conditions and in the deeper horizon, under semi-confined to confined conditions. Depth to 
water level in the water table zone varies from 0.41 to 3.07 m bgl in the pre-monsoon period and 0.56 
to 3.41 m bgl during post-monsoon period. Panel diagram prepared based on available sub-surface 
data indicates that in the central parts, three to four prolific aquifer system exist down to explored 
depth of 300 m. In the vicinity of Brahmaputra River, five to six aquifer systems with limited 
thickness exist within the depth range of 400 m. In the southern parts, the aquifer system fades out 
due to mixing of finer particles of sand and clay leading to decrease in thickness of aquifer system. 
The geometry of the aquifer system varies widely. In the northeastern and northwestern parts, the 
thickness of the aquifer increases and clear sand beds exists. Throughout the district, varied thickness 
of clay beds overlying and underlying the aquifer system exist.   
 
2.1.3.3. Ground Water issues/problem of the area: The district even though having a rich aquifer 
system down to depth of 300 m witnesses’ problem in the development of ground water owing chiefly 
to the fine to very fine nature of the sand. Deep tube wells constructed in the area reportedly 
undergoes reduction in the yield with time and in some cases, they have to be abandoned. The grain 
size analysis data was collected during the drilling of exploratory wells in the study area. The results 
of the analysis indicates that owing to the presence of the fine sand, significant variation occurs in the 
hydraulic conductivity of the individual aquifer zones within the multi-aquifer system. 
 
2.1.3.4. The implications are: The presence of fine to very fine nature of the sand will cloggedthe 
strainers of Deep tube wells. Thiswill results in reduction in the yield of water with time and in some 
cases, the wells have to be abandoned. The ground water also have quality problem like excess iron, 
fluoride. So, ground water as the source for such a large multi-village project is not feasible. 
 
2.1.4. Ambient Air Quality and Noise Level 
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2.1.4.1. The project area encompasses a vast open agricultural land, plainsand undulating terrains, in 
rural and semi-rural areas. As per the land use pattern of Jorhatdistrict, out of the total geographical 
area of 2.8 lakh ha, about 1.19 lakh ha is the net cropped area. Forest occupies significant area 0.22 
lakh ha.The major construction sites for Intake works, Water Treatment Plants, are located in a 
sparsely populated area and therefore, the ambient air quality and noise levels are expected to be 
within the permissible limits given in Appendix-6.2 and Appendix-6.3. 
 
2.1.6. Surface water quality 
 
2.1.6.1. The mighty Brahmaputra, a perennial river is the source of water for the project. Water 
Quality Test (refer Table 2.7) of the river at the intake point located near Dainigaon, shows turbidity 
and bacteriological contamination above permissible limits.The turbidity will be much more during 
the monsoon seasons because of heavy rainfall and erosion due to flood. The presence of disease 
producing pathogens in the water is expected as run-off water drains from a large catchment area, 
which is governed by the natural drainage of the river systems, with the two tributaries, namely 
Bhogdoi and the Kakodonga rivers.  
 
2.1.6.2. The implications are: The untreated surface water is not suitable for human consumptions, 
considering the presence of high turbidity level and disease producing bacteriological contaminations 
above the permissible limits. So, normally Primary Sedimentation along withsecondary 
sedimentation treatment processes will be required to remove the high turbidity loads. Pre and Post 
disinfection with chlorine of the water will be required to remove the disease producing pathogens. 
Pre-Chlorination of the PST for disinfecting heavy organic loads should be done with caution due to 
the possibility of formation of bye-products, like Tri halo methane, which has health hazards like 
causing Cancer and AdverseReproductive outcomes. 
 
2.1.7. The major project sites 
 
2.1.7.1. The Intake work: The site is located near the bank of the river Brahmaputra at Dainigaon, 
just south of the river bank protection works of Water Resources Department. The river bank is steep 
and might be subjected to erosions and bank subsidence issues later on soon after placing of the 
floating barge on the water. This could endanger the intake works of the project. The Intake site is an 
open land some 10 to 15 meters away from the river bank and is accessible by walk-able road / 
embankment.  A number of tall trees of different species, wild plants/ shrubs are seen near the site 
which is also near to swampy areas caused by floods. 
 
2.1.7.2. The Water Treatment Plant (WTP): The site is located at Potiagaon in FokolaPathar GP 
and is a plain area, sparsely populated, accessible by motorable road. The site is about 3.4 KM from 
the Intake site and is surrounded by vast open low lands. Rice is generally cultivated in these 
lowlands, which are inundated by flood waterduring the monsoon seasons. Earth filling of about four 
to five feet will be required to prevent water logging and facilitate easy drainage. 
 
2.1.7.3. The 42 ESR sites: Out of the total of 42 ESRs sites, 38 sites belong to water supply schemes 
of PHED. All these 42 sites are in the plains and accessible by roads, most of which are narrow. Some 
of the ESR sites are near to residential areas. Traffic related problem might arise during pipe laying 
and carrying of construction materials and during the construction of the ESRs. However, all these 
environmental issues are of temporary nature and will exist only during the construction phase.  
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3. PROJECT DESCRIPTION 
 
3.1. Need of the project 
 
3.1.1. The Jorhat projectwill cover the complete area of Jorhat, Jorhat Central and Jorhat North West 
Development Blocks of Jorhat districts. A total of 1045 habitations in 163 villages of 33 
GaonPanchayats of these development blocks shall be benefitted by the project. The project district 
suffers from water quality problems like excess iron, Arsenic and fluoride.The number of households 
having piped water supply coverage is also low. The project will improve the water supply sector and 
provide easy access to potable water to all the beneficiaries in the two blocks, through de-centralized 
delivery mechanism. 
 
3.2. Description of the project 
 
3.2.1. The project will have an intermediate capacity of 28.2 MLD in 2025 and ultimate design 
capacity 38.6 MLD in 2045. The supply rate of the project is 70 litres per capita per day (lpcd) 24 x 7. 
Household connections with water meters for volumetric tariff rates will be provided for better water 
management and conservations. The mighty Brahmaputra River will be the source of raw water of the 
project. 
 
3.2.2. The project area is fairly plain with very small undulations. All the sites are accessible by roads, 
some of which are WBM and others black topped. So, heavy earth excavation works for construction 
of these approach roads shall not be required. However, the existing WBM approach road leading to 
the Intake works from the WTP of 3.4 KM and  from the nearest bitumen paved PWD road to the 
WTP of about 1.35 KM will be developed for easy and quick accessibilities to these major sites 
during O & M phase.  
 
3.2.3. Major sites for construction of intake works, water treatment plant, and 42 elevated service 
reservoirs have avoided forest and other eco-sensitive areas. Removal of trees during clearances of 
sites for intake works and WTPare not required as these sites are mostly barren lands with only wild 
plants and shrubs of inferior species. The 42 ESRs are also located in plain areas with 38 of them in 
PHED water supply schemes.Alignment of raw waterpumping main, clear water feeder mains, 
pipelines of distribution systemhave been plannedalong the right of way (ROW) of roads and 
highways and thus trees felling have been avoided. Accordingly, necessary permissions from 
competing authorities have already been processed / received. Most of the permissions for lands, in 
the case of Intake work near the Brahmaputra River, WTP and ESRs in non PHED lands have been 
received. 
 
3.2.4. The major components of the project are shown in the Table 3.1. 

 
Table 3.1 

 
Information ofmajor components of the Jorhatproject 

 

S.N
. 

Major 
Component 

Location Block GaonPanchayat 

Area of 
Plot 
 (in 

hectare
) 

1 

Intake Works 
 
1. Floating 

Barge of size 
9.0 M x 5.0 M 

2. Raw water 

**Intake Works site on the 
bank of the Brahmaputra river 

near Dainigaon 

Jorhat  
North 
West 
Dev 

Block 

Fokola Pother GP 0.2352 
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pump sets 
3. 250 KVA 

Substation 
with 3.8 KM 
transmission 
line 

4. 200 KVA DG 
Set 

5. River bank 
protection 
works 

6. Approach 
Road 

2 
Raw Water 
pumping main 

Intake to WTP 
700 MM dia. D.I.S.S. Class K9 pipe of 
length-3400 M 

3 

Water 
Treatment 
Plant 
1. Cascade 

Aerator 
2. Flash Mixer 
3. Clariflocculat

or 
4. Rapid Sand 

Filter 
5. Clear Water 

Sumps of 
20,00,000 
litres 

6. Filter 
Backwash 
Sump 

7. Clariflocculat
or Sludge 
Sump 

8. Sludge 
Drying Beds 

9. 500 KVA 
Electrical 
Substation 

10. 500 
KVA DG Set 

11. Approa
ch Road 

**WTP site at PotiaGaon 

Jorhat  
North 
West 
Dev 

Block 

Fokola Pother GP 1.62 

4 

42 Elevated 
Service 

Reservoirs of 
different 

capacities 

*TocklaiChahBagisha WSS 
Campus 

JorhatDe
v Block 

Cinamora 0.0225 

5 *Kumar Koibarta WSS campus 
JorhatDe
v Block 

Uttar Garmur 0.024 

6 
**near Cinamora Zone-II WSS 

campus 
JorhatDe
v Block 

Uttar 
GarmurBagisha 

0.015 

7 *Cinamora Grant WSS campus 
JorhatDe
v Block 

Karanga 0.0225 

8 *Karanga WSS campus 
JorhatDe
v Block 

Karanga 0.015 
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9 *Kathkatia WSS Campus 
JorhatDe
v Block 

Karanga 0.008 

10 *Gajpuria WSS Campus 
JorhatDe
v Block 

DakhinKaranga 0.014 

11 *BhakatCheuni WSS Campus 
JorhatDe
v Block 

DakhinCharaibahi 0.015 

12 *Baghmoria WSS Campus 
JorhatDe
v Block 

DakhinCharaibahi 0.024 

13 
*ChalihaGaonKuhiarboria 

WSS Campus 
JorhatDe
v Block 

Madhya Khongia 0.012 

14 
*AjanBamungaon WSS 

Campus 
JorhatDe
v Block 

Madhya Khongia 0.0154 

15 
*AjanChalikhowa WSS 

Campus 
JorhatDe
v Block 

Uttar Khongia 0.012 

16 *Charaibahi No-IIwss Campus 
JorhatDe
v Block 

Khongia 0.012 

17 *Nowholia WSS Campus 
JorhatDe
v Block 

Uttar 
NamoniCharaibahi 

0.022 

18 *HazariGaon WSS Campus 
JorhatDe
v Block 

Uttar 
NamoniCharaibahi 

0.0195 

19 **Near Soikota Grant WSS 
JorhatDe
v Block 

DakhinKatoniBagis
ha Uttar Khongia 

0.0225 

20 *Pukhuria WSS Campus 
JorhatDe
v Block 

DakhinKaranga 0.0225 

21 *1 No ChowdangGaon 
JorhatDe
v Block 

DakhinCharaibahi 0.0225 

22 *Panichakuwa WSS Campus 

North 
West 

JorhatDe
v Block 

Charingia 0.01 

23 
*Na Ali ChowdangGaon WSS 

Campus 
JorhatDe
v Block 

Dakhin Pub 
NamoniCharaibahi 

0.0225 

24 *Sarbaibondha WSS Campus 

North 
West 

JorhatDe
v Block 

Pub Sarucharai 0.0225 

25 *Dhekorgorah WSS Campus 

North 
West 

JorhatDe
v Block 

Dhekorgorah 0.02 

26 *Charingia WSS Campus 

North 
West 

JorhatDe
v Block 

Charingia 0.03 

27 *Sarakhowa 

North 
West 

JorhatDe
v Block 

Charingia 0.0144 

28 *Parbotia 

North 
West 

JorhatDe
v Block 

Charingia 0.0144 

29 *Baligaon N0-2 WSS Campus 
North 
West 

Rajahaowli 0.015 
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JorhatDe
v Block 

30 *Khutiapota 

North 
West 

JorhatDe
v Block 

Rajahaowli 0.0169 

31 *Baligaon No-1 WSS Campus 

North 
West 

JorhatDe
v Block 

Rajahaowli 0.015 

32 *Nowboisha WSS Campus 

North 
West 

JorhatDe
v Block 

Nawboisha 0.0225 

33 *GohainTekela WSS Campus 

North 
West 

JorhatDe
v Block 

PachimCharigaon 0.01 

34 
**Near 

KuwaripukhuriChengeligaonW
SS Campus 

North 
West 

JorhatDe
v Block 

PachimCharigaon 0.01 

35 **Near Nakari WSS 

North 
West 

JorhatDe
v Block 

PachimCharigaon 0.01 

36 *Bamungaon No-2   0.03 

37 *Bhaskar Nagar WSS Campus 

North 
West 

JorhatDe
v Block 

PubimCharigaon 
GP  
 

0.0144 

38 *Gharphalia WSS Campus 
Central 

JorhatDe
v Block 

MelengBalichapori 
GP  
 

0.025 

39 *Borkhelia WSS Campus 
Central 

JorhatDe
v Block 

ChowkhatHatigarh 
GP 

0.04 

40 *Kakojan/ Bongaon 
Central 

JorhatDe
v Block 

ChowkhatHatigarh 
GP 

0.012 

41 *Meleng Grant 
Central 

JorhatDe
v Block 

ChowkhatHatigarh 
GP 

0.03 

42 *BhokotGaon WSS Campus 
Central 

JorhatDe
v Block 

PachimHolongpara 
GP 

0.01 

43 *SonariTekela 
Central 

JorhatDe
v Block 

PachimHolongpara 
GP 

0.0169 

44 *Randhanijan WSS Campus 

North 
West 

JorhatDe
v Block 

45 
No.PachimSaruchar
ai 

0.03 

45 **Near Lahdoigarh WSS Central GohainFesual GP 0.0225 
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Campus JorhatDe
v Block 

46 
Clear Water 
Feeder Main 

From WTP to different ESRs  
Total length:155.54 KM DI SS pipes 
ranging from 700 MM to 150 MM 
diameter  in three routes   

47 
Distribution 

System 
 Entire project area  

Total length: 1316.83 KM with diameter 
ranging from 400 mm to 63 mm of 
DI/HDPE (proposed)/UPVC materials.  

NB: * Land belongs to PHED. ** Non PHED Lands 
 
3.3. Water Treatment Process adopted in the project 
 
The treatment process of the different components of the WTPs adopted for the project is given 
hereunder. 
 
3.3.1. Aeration: The process of bringing water into intimate contact with air, so the water absorbs 
oxygen from the air. The carbon dioxide gas is removed up to 70% and up to a certain extent bacteria 
is also killed. Iron, manganese and H2S gas are also removed up to certain extent from the 
water.Cascades Aeratorswas provided in the project. 
 
3.3.2.Coagulants: These are chemicals introduced into raw water with colloidal suspension for 
forming coagulation and flocculation. Coagulation results in particle destabilization in the first stage 
and is achieved through rapid intense mixing. Flocculation is the second stage of the formation of 
settle-able particles (or flocs) from destabilized colloidal size particles and achieved by gentle or 
prolonged mixing. As the treatment is a continuous process, the flow of the chemicals dosing is 
regulated and measured continuously through chemical feeders, either in solution feed type or the dry 
feed type. Alum as coagulant will be used in the project. Lime is also added for controlling the PH 
level, which is very important.   
 
3.3.4.Rapid Mixing: The coagulants are rapidly and uniformly dispersed throughout the volume of 
water, to create a more or less homogenous single or multi-phase system. This helps in the formation 
of microflocs and results in proper utilization of chemical coagulant, preventing localization of 
concentration and premature formation of hydroxides, which lead to less effective utilization. Flash 
Mixers are provided in the project. 
 
3.3.5. Slow Mixing and Secondary Sedimentation: Slow mixing is the hydrodynamic process which 
results in the formation of large and readily settleableflocs by bringing the finely divided matter into 
contact with the microflocs formed during rapid mixing. This can easily be removed by 
sedimentation. Clariflocculators was provided in the project where flocculation and sedimentation 
processes are incorporated into a single unit. The settleableflocs settle to the bottom and the clear 
effluent overflows into the peripheral launder. 
 
3.3.6. Filtration: Here the suspended and colloidal impurities from water are separated by passage 
through a porous medium employed for treatment of water. Turbidity (silt and clay), color, 
microorganisms, precipitated hardness from chemically softened waters, precipitated iron and 
manganese from aerated waters are effectively removed. Rapid Sand Filters was provided in the 
project. 

3.3.7. Disinfection: This is doneto remove disease producing organisms before it enters distribution 
system. This also prevents contamination of treated water during its transit from the treatment plant to 
the place of its consumption. The efficiency of disinfection depends on the contact time and dose of 
the disinfectant, which has to be ascertained on a daily basis. Chlorine is used as disinfectant in the 
project. Presence of residual chlorine (0.2 to 0.5 mg/l) is an important parameter for water quality.  
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3.3.8.Filter Backwashing: The necessity of washing a filter arises when the filter media gets dirty 
that maximum gravity head is required to force the water through filter bed. The material deposited on 
sand through the course of filtration process, increases the resistance to the flow of water. When the 
loss of head becomes too great, filter is washed. The filter media are cleaned through the reverse flow 
of water called backwashing. Clear water tanksfor filter backwashing are provided in the project. 
 
3.3.9. Sludgeand its disposal 

 
3.3.9.1.    Sludge isthe settle-ableflocs, collected at the bottom of primary sedimentation tanks and 
Clariflocculators of Water Treatment Plant and removed under hydrostatic pressures through pipes 
and collected in Sludge Sumps.The sludge is then transferred to the Sludge Drying Beds for 
dewatering. In the Sludge Drying Beds, lime is added for stabilization. The water stickiness of the 
stabilized sludge beingless accelerates the dewatering process. The dewatered and dried sludge is 
removed as sludge cakes for disposal in already identified landfills, or used for filling up of low lying 
areas or as soil conditioners for acidic soils. The stabilization process of sludge with lime is stated 
hereunder.  Sludge sump is provided. 
 
3.3.9.2. Sludge Stabilization: Sludge is intimately mixed with hydrated (Ca(OH)2) or quick lime 
(CaO)	in the form of lime slurry or in dry state in quantities sufficient enough to raise the PH level to 
12.0 for a contact period of at least 2 hours.  The high PH level kills the pathogenic (disease causing) 
bacteria and viruses in the sludge and control putrefaction of the organic matter preventing the 
nuisance of offensive odors. It also prevents the breeding of vector organisms like flies, mosquitoes, 
rodents, etc. The lime stabilized sludge accelerates the dewatering process of the sludge. More lime is 
added (if required) to maintain the high PH level throughout the process as there are possibilities of 
reduction of PH level during stockpiling, which might lead to recurrence of offensive odors.  
3.3.9.3. A total of 8 nos. of Sludge Drying Beds of size 6.0 m x 14.5 mare provided in the project.The 
sludge generated per day is 1410-1600 kg (approx.) and sludge loading rate (SLR) is 15-20 
kg/M2/day. 
 
3.3.10. Filter Backwashed water and its disposal 
 
3.3.10.1. The Filter Backwashed water and filtrate from the sludge drying beds are recycled 
back to the inlet of WTP for mixing with fresh raw water influent and treatment. 
 
3.4. Implementation Schedule: The project was scheduled for completion in 36 months. 
 
. 
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4.  ENVIRONMENTAL IMPACTASSESSMENT ANDMANAGEMENT PLAN 
 
4.1. PLANNING AND DESIGN PHASE   
 
 

EMP Activity Reference A1 

Activity / Context 

Proper record keeping, documentation of Land Transfer 
Papers, Statutory Permissions, Details of trees to be felled, 
Details of trees to be planted, Sanitary Survey Reports, 
Water Quality Monitoring Reports, etc.  

Location / scheme component Project Command Area  

Environmental Issues Suggested Mitigation Measures 

Absence of proper documentation and 
maintenance of Land Transfer Papers of all 
non-PHED lands, Copies of Statutory 
Permissions required from competent 
authorities, all Sanitary Survey Reports with 
action taken, Water Quality Reports, Labour 
Licenses , Insurance Policies as mandated in 
Contract, might severely compromise issues 
related to the Environment, Health and 
Safety of all connected with the project, 
including the beneficiaries.   

Ensure proper record keeping / documentation of all the under-
mentioned documents. 
1. List of Land Papers of all Non-PHED project sites (Refer 

Table: A at 4.1.1.)along with their respective copies. 
2. List of Statutory Permissionsreceived from competent 

authorities(Refer Table: B at 4.1.2.)along with their respective 
copies. 

3. Detailsof all trees of local species felled / plantedin project 
sites (Refer Table: D1 & D2 at 4.1.4.) 

4. List of valid Pollution Under Control certificates of DG Sets 
installed at sites in chronological order (including Operator’s 
DG sets installed temporarily) (Refer Table: Cat 4.1.3.) 

5. Listof all valid Insurance Policy papersmandated in the 
Contractin chronological order.(Refer Table: E at 4.1.5. for 
detail) 

6. List of all Reports of Water Quality Monitoring conductedin 
the project areas in Chronological order 

7. List of all Reports of Sanitary Surveyconducted in the 
project areas in chronological order. 

Responsibility Operator / DPMU  
Compliance Monitoring DPMU / SPMU

 
 
 

EMP Activity Reference A2 

Activity / Context 
Construction of Raw water intake works near the bank of 
Brahmaputra River  

Location / scheme component At Dainigaon / Intake site 

Environmental Issues Suggested Mitigation Measures 

The river bank has a steep slope for about 8 
to 10 meters from the water surface. The soil 
is mostly clay with silt. The bank site, just 
downstream from the bank protection works 
of the Water Resources Department, Assam, 
shows signs of subsidence and erosion.  High 
fluctuations of water level during high and 
low flood levelsincreases the possibilities of 
bank subsidence with erosion, especially 

Provide river bank protection work at Intake with proper designs 
on the basis of actual site conditions and flow regime of the 
river.  
 
 
The minimum velocity of 2.95 m/sec with scouring depth of 
17.5 m from HFL was considered as design parameters. 
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during the floods. Placing of Barge near the 
riverbank might further aggravate the erosion 
problem due to flow obstruction, under-
currents, swirling eddies. This might 
endanger the Intake Works of the project as 
well.     

(The work is part of the scope of work of the Contract and 
designs shall have to be vetted / approved before construction) 

 
 
 
 

Responsibility 
Operator (designed for implementation in Construction 
Phase) 

Compliance Monitoring DPMU / SPMU 
 
 

EMP Activity Reference A3 

Activity / Context 
Surface water of Brahmaputra River for human 
consumption 

Location / scheme component PotiaGaon, Fokolapathar / WTP site 

Environmental Issues Suggested Mitigation Measures 

Water quality parameters, namely, Turbidity, 
Iron, Manganese, Coliform Bacteria, faecal 
Coliform Bacteria are found to be above the 
Permissible limits.  
 
 
 
 
 
 
 
 
 
 
 
(Refer Water Quality Reportof surface water of 
River Brahmaputra at the Intake point in 
Appendix: 6.6.) 
 

Design of treatment components of a comprehensive Water 
Treatment Plants (WTP) of capacity 28.2 MLDand construction; 
1. Cascade Aerator (1 no.) : 12.6 M Dia. x 5 nos. of Steps 
2. Flash Mixer (2 nos.) : 1.45 M (L) x 1.45 M (W) x 0.6 M 

(LD) 
3. Clariflocculator (2 nos.): 28.3 M Dia.x3.5 M (SWD) 
4. Rapid Sand Filter Beds (5 nos.): 8.6M(L)x3.4M(W)x0.5M 

FB (Twin Section) 
5. Clear Water Sump cum Reservoir (2nos.): 

18M(L)x14M(W)x4M(LD)x0.5M FB 
6. Filter Backwash Sump (1no.): 9M(dia.)x4.5M(SWD) 
7. Clear water Sump cum reservoir of capacity 20, 

00,000.00litres. 
 
(The sizes / capacities of the above components shall be  as per design 
and Vetted/  Approved) 
(Part of the Contract) 

Responsibility 
Operator (designed for implementation in construction 
Phase) 

Compliance Monitoring DPMU / SPMU 
 
 

EMP Activity Reference A4 

Activity / Context 
Treatment of sludge and backwashed water for 
disposal(sludge generated per day: 1380 Kg approx.) 

Location / scheme component PotiaGaon / WTP site  

Environmental Issues Suggested Mitigation Measures 

Indiscriminate disposal of untreated sludge 
and filter Backwashed Water quality will 
seriously affect the quality of the receiving 
water and also affect fish and other aquatic 
species.  

Design of Sludge treatment and disposal system with following 
components and construction: 
1. Sludge Sumps (1 no.): 3M(L)x2.5M(W)x2.5M(LD) 
2. Sludge Drying Bed (8 nos.): 14.5M(L)x6.0M (W)  
3. Lime spraying / mixing arrangement in Sludge Drying Beds. 
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Wet Sludge and suspended solid of 
backwashed water from WTPs generally 
settles to form deposits in the receiving 
water, creating anaerobic conditions because 
of oxygen demand exerted by microbial 
decomposition. There will also be impacts of 
chlorine and Chloramines as chlorine is used 
as a disinfectant, impact of oxygen demand 
due to presence of microorganism, impact 
due to change of PH, etc. 
 
(The permissible standards of CPCB for disposal 
of effluents in inland surface water is 30 mg/l 
BOD and 100 mg/l suspended solids as per 
Appendix: 6.4) 

 
 
 
 
 
 
 
 
 
 
 

(The size and capacity shall be as per design and Vetted/ Approved) 
( Part of the Contract) 

Responsibility 
Operator (Planned and designed for implementation in 
Construction Phase) 

Compliance Monitoring DPMU / SPMU 
 
 

EMP Activity Reference A5 

Activity / Context Landfill for disposal of effluent Sludge 

Location / scheme component PotiaGaon / WTP site 

Environmental Issues Suggested Mitigation Measures 

Disposal of sludge not conforming to CPCB 
permissible standards for effluent discharge 
into inland surface water of 100 mg/l of 
suspended solid and 30 mg/l of BOD is 
illegal. The quality of the water and air in the 
surrounding areas might be affected due to 
the predominance of anaerobic 
decomposition in the waste water. Disposal 
of the un-stabilized sludge in wet condition 
over land near human habitation might affect 
the air quality due to the anaerobic conditions 
and also facilitate the growth of vector 
organisms and diseases. 

a. Identify and locate landfills with necessary permits of the 
concerned competent authorities for safe disposal of effluent 
sludge. 

 
 
 
b. Share the informationof landfills and copy of the permits with 

SPMU/ DPMU for record keeping. 
 
 
 
 

Responsibility Operator ( DPMU will facilitate) 
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference A6 

Activity / Context Source of construction materials 

Location / scheme component All construction sites 

Environmental Issues Suggested Mitigation Measures 

1. Large scale degradation of forest, rivers, 
etc. due to the operation of illegal stone 
quarries, sand mines and quarries, brick 
kiln yards without permits and 

1. Collect the list of stone quarries, sand mines& quarries, and 
brick kiln yards, with valid permits&environmental clearance 
certificatesof competent authorities along with the suppliers list, 
well in advance of construction works. 
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environmental clearances. 
2. Procurement and utilization of 

construction materials from these sources 
will also lead to Govt. losingvaluable forest 
royalties. 

 
 
2. Share the listof these valid sources, suppliers along with 
copies of permits, certificates with DPMU, SPMU for record 
keeping. 
 

Responsibility Operator (DPMU will facilitate) 
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference A7 

Activity / Context Landfill for disposal of construction wastes  

Location / scheme component All construction sites 

Environmental Issues Suggested Mitigation Measures 

Environmental degradationdue to 
indiscriminate disposal of construction 
wastes in open lands, water bodies, and 
others leading to water stagnation, growth of 
vector organisms and diseases, etc. 
 
(Indiscriminate disposalis illegal under Rule 4, 
sub-rule (4) of Construction and Demolition (C & 
D) Waste Management Rules, 2016). 

a. Identify and locate landfills with proper permits of 
concerned competent authorities, well in advance of the start 
of construction activities. 
 
 
 

b. Share the informationof thesevalid landfills along with 
copies of permits with DPMU, SPMU for record keeping. 

 

Responsibility Operator (DPMU will facilitate) 
Compliance Monitoring DPMU / SPMU 
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4.1.1. List of Land documents of Non PHED lands with papers, deeds, etc. 
 

TABLE: A 
 

SN 
Land 

earmarke
d for 

Location/ 
name of 
existing 

Scheme / 
Govt. Land 

Area of 
Plot 
( in 

hectare) 

Competent 
Authority 

R
es

p
on

si
b

il
it

ie
s 

Timeline for 
handing over 

sites to 
Operator 

Status &Date of 
receipt 

1 Raw 
Intake 
work site 

Intake Works 
site  on the 
bank of the 
Brahmaputra 
river near 
Dainigaon 

0.2352  Water 
Resources 
Department, 
Assam 

DPMU/S
PMU 

After awarding 
of the Contract 
and issuing of 
the “Proceed 
to Work” letter 
to the 
Operator. 

 

2 Water 
Treatment 
Plant site 

PotiaGaon, 
Fokolapathar 

1.62 Revenue and 
D.M. 
Department 

 

3 Elevated 
Service 
Reservoir 
sites  

Near 
Chinamora 
Zone-II WSS 
Campus 

0.015 Assam Tea 
Corporation 
Ltd. 

 

4 Near Soikota 
Grant WSS 

0.0225 Assam Tea 
Corporation 
Ltd. 

 

5 Near 
Kuwaripukh
uriChengelig
aonWSS 
Campus 

0.01 SDC Office 
of Revenue 
and D.M. 
Department/ 
District 
Administrati
on 

 

6 Near 
Lahdoigarh 
WSS 
Campus 

0.0225 Lahdoigarh 
WSS User 
Committee 

 

NB: Keep copies of all landpapers in proper files for safety & record keeping. 
 
 
4.1.2. List of Statutory Permissionsreceived from competent authorities 
 

TABLE: B 
 

SN Context Permission 
required 

Competent 
Authority 

Responsibility  Time line Status &Date 
of receipt 

1 Intake to 
WTP 

Laying of raw 
water pumping 
main 

Water Resources 
Department, 
Assam 

Operator 
(DPMU will 
facilitate) 

Before start 
of the said 
work in 
Construction 
Phase. 

 

2 Rural roads Laying of Clear 
water feeder 

APWD (Rural 
Road 

Operator 
(DPMU will 

Before start 
of the said 
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mains Department) facilitate) work in 
Construction 
Phase. 

3 Rural State 
Roads 

Laying of Clear 
water feeder 
mains 

APWD ( State 
Road 
Department) 

(Operator 
(DPMU will 
facilitate)) 

Before start 
of the said 
work in 
Construction 
Phase. 

 

4 National 
Highways 

Laying of Clear 
water feeder 
mains 

NHIDCL 
(NHAI) 

Operator 
(DPMU will 
facilitate) 

Before start 
of the said 
work in 
Construction 
Phase. 

 

5 Construction 
Wastes  

Disposal sites 
with valid 
permits.   

Revenue 
Department, 
Assam 

Operator 
(DPMU will 
facilitate)

  

6 Effluent 
Sludge waste 

Disposal sites 
with valid 
permits.   

Circle office, 
Revenue 
Department, 
Assam 

Operator 
(DPMU will 
facilitate) 

  

7 Sand Sand mines 
with valid 
permits  

Forest 
Department, 
Assam / 
Pollution Control 
Board, Assam 

Operator 
(DPMU will 
facilitate) 

Identify & 
collect the list 
of valid 
sources 
before the 
start of 
Construction 
works 

 

8 Stone 
aggregates 

Stone Quarries 
with valid 
permits / 
Consent to 
Operate (CTO) 

Forest 
Department, 
Assam / 
Pollution Control 
Board, Assam 

Operator 
(DPMU will 
facilitate) 

 

9 Bricks ricks kiln yards 
with valid 
permits / CTO 

Circle office, 
Revenue 
Department, 
Assam  / 
Pollution Control 
Board, Assam 

Operator 
(DPMU will 
facilitate) 

 

10 Water 
Treatment 
Plant 
(Sludge 
disposal) 

Consent to 
Operate (CTO) 
before 
commissioning 

Pollution Control 
Board, Assam 

Operator , 
DPMU, SPMU  

Before 
commissionin
g of the 
project and 
WTP 

 

11 Diesel 
generators 
(DG Sets) 

Consent to 
Operate (CTO) 
before 
commissioning 

Pollution Control 
Board, Assam 

Operator , 
DPMU, SPMU 

 

NB: Keep copies of all Statutory Permissions received in proper files for safety and record keeping. 
 
 
 
 
 
 
4.1.3. List of valid  Pollution Under Control (PUC)Certificates  of installed DG Sets (including 

Operator during construction phase) in different sites. 
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TABLE: C 

 
Pollution Under Control (PUC) Certificates as per CPCB Emission limits of DG Sets 

 

Name of the 
Component 

Name of the 
Location 

Capacity of 
the DG 

Gen Sets  
Number Timeline 

List all PUC in 
chronological order 

Intake complex 

Near 
Brahmaputra 

River at 
Dainigaon 

200 KVA 
1 no. 

 
O& M phase and 

beyond 

1. 
2. 
3. 
 

WTP complex 
Potiagaon, 

FokolaPathar 
500 KVA 1 no. 

O& M phase and 
beyond 

1. 
2. 
3. 
 

NB: Keep copies of all PUC received in chronological order in proper files for safety and record keeping. 

 

Table: D1 

4.1.4: Details of trees felled / cut during site clearance of construction sites. 
 

S
.N

. 

S
it

e 
lo

ca
ti

on
 

During Planning and Design Phase During Construction Phase 

N
o.

 o
f 

tr
ee

s 
p

ro
po

se
d 

to
 b

e 
fe

ll
ed

 / 
cu

t 

N
am

e 
of

 t
h

e 
sp

ec
ie

s 
of

 f
el

le
d

 
tr

ee
s 

 

G
ir

th
 o

f 
th

e 
fe

ll
ed

 t
re

es
 

(i
n

ch
es

) 

H
ei

gh
t 

of
 t

h
e 

fe
ll

ed
  t

re
es

 (
fe

et
) 

W
h

et
h

er
 

P
er

m
is

si
on

 
re

q
u

ir
ed

 o
r 

n
ot

 

A
d

d
it

io
na

l 
n

u
m

b
er

 o
f 

tr
ee

s 
to

 b
e 

fe
ll

ed
 (

if
 

fo
u

n
d

 n
ec

es
sa

ry
) 

N
am

e 
of

 t
h

e 
sp

ec
ie

s 
of

 f
el

le
d

 
tr

ee
s 

 

G
ir

th
 o

f 
th

e 
fe

ll
ed

 t
re

es
 

(i
n

ch
es

) 

H
ei

gh
t 

of
 t

h
e 

fe
ll

ed
  t

re
es

 (
fe

et
) 

W
h

et
h

er
 

P
er

m
is

si
on

 
re

q
u

ir
ed

 o
r 

n
ot

 

If
 r

eq
u

ir
ed

, 
p

ro
vi

d
e 

co
py

 o
f 

p
er

m
is

si
on

s 
fo

r 
re

co
rd

 

1 
Intake 
works 

22 
Wild 
Shrubs 

- 5 

Not 
required 
in non-
forest 
areas 

      

2 
WTP 
site 

- 
Barren 
land 

- - -       

3 
Along 
pipe line 
routes 

many 
Wild 
shrubs 

- 3 - 5  

Not 
required 
in non 
forest 
areas 

      

4 
ESR 
sites 

- 
Barren 
land 

- - -       

NB: Trees not included in above, but are necessary to be felled / cut down during construction phase shall also 
be entered in above table along with copy of the permissions from concerned authorities (if required). 
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4.1.4. Details	of	trees	of	local	species	proposed	to	be	planted	in	construction	sites	
	

TABLE: D2 
 

EMP Activity Reference:  

Sl.No. Site location 
Name of the 
local Species 

No. of saplings 
to be planted 

Timeline Status of Plantation

1 WTP site Neem, Coconut, 
Jack fruit or any 
local species 

30 (minimum) Construction Phase  

 
 
 
4.1.5. List of mandated Insurance Policies  

TABLE: E 
Insurance coverage during 
construction  

Period of 
Insurance 
Cover 

Name of the 
Insurance 
Service 
Provider 

Insured 
amount  
( in INR) 

Status  Validity 
date  

The Insurance covers the 
following: 
a. Loss or damage to the 

Works, Plants and 
Materials. 

b. Loss of or damage to 
equipment. 

c. Loss or damage of 
property (except the 
Works, Plants, Materials 
and Equipment) in 
connection with the 
Contract; and 

d. Personal injury or death 
Or as mandated in the 
Contract. 

1. From Start 
date to the end 
of Defect 
Liability 
Period 
andshould be 
for the entire 
period. 

2. Validity for 
one year 
should be 
revalidated 
before expiry.  

 
 

    

NB: Keep copies of all Insurance Policy papers in chronological order in proper files for safety and record 
keeping. 
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4.2. CONSTRUCTION PHASE   
 
 

EMP Activity Reference B1 

Activity / Context Establishment of Labour Camps  

Location / scheme component Near Potiagaon WTP site  

Environmental Issues Suggested Mitigation Measures 

1. Improper maintenance of Registers and 
Records, etc. mandated under Labour Acts 
and Rules {The Contract Labour 
(Regulation and Abolition) Assam Rules, 
1971, etc.}, might violate the provisions 
guaranteeing basic amenities & facilities, 
health & safety of the labourers in work 
place,  protections  against exploitations, 
child labours ( below 14 years), wages as 
stipulated under minimum wages acts and 
other safeguards.  

 

1. A. Maintain separate Registers and Records in chronological 
order of  
i. Outstation labourers engaged 
ii. Local labourers engaged 
iii. Particulars of contract labour employed, 
iv. Nature of work performed by the contract labourers, 
v. Rates of wages paid to the contract labourers  
vi. Other Information as prescribed. 
B. Labour licenses with validity as required under labour 

laws / Rules (applicable when labour engaged is 10 and 
above in case of Migrant Labourers, 5 and above in case 
of Inter-State Migrant Labourers) 

3. Absence of proper drainage facilities, 
proper grading of the ground in the 
identified camp sites might lead to water 
logging and facilitate the breeding of vector 
organisms and diseases. 
 

 

1. i. The Labour Camps should be located 100 m away (if 
possible) from habitations at identified sites. 
ii. The sites must be adequately drained with no periodic 

flooding, nor located within 200 feet of swamps, pools, or 
other surface collection of water.  

iii. The sites must be graded, ditched and rendered free from 
depressions such that water does not stagnate and 
becomes nuisance. 

iv. Malathion fogging and spraying of Larvicide / 
Aduticidemust be doneat regular intervals, especially 
during the rains and floods, or nearby areas prone to water 
logging for controlling mosquito breeding and diseases. 

3. Absence of basic facilities and amenities in 
the labour camps as mandated might be 
serious violation of the Labour Acts, Rules. 

 
 

4. i. Provide proper accommodation with sleeping beds of fire 
resistant materials, cooking fuels, mosquito nets, fire 
extinguishers, adequate lighting arrangements during night 
time. 
ii. Supply wholesome water in adequate quantities for 
drinking, cooking, bathing and laundry purposes. 
iii. Ensure that the supplied water conform to IS:10500 as 
amended. 

5. Inadequate number of sanitary latrines in 
labour camps, construction sites might lead 
to open defecation, urination in the 
surrounding areas leading to unhygienic 
conditions, diseases, and water pollution of 
ground and water bodies.  

4. i. Provide minimum 1(one) sanitary latrine for every 15 
labourers and minimum 1(one) urinal for every 30 labourers 
in the Camps or provide on Pro-Rata basis with water supply 
facilities and cleaning reagents 
ii. Provide at least 1 (one) washing facility with drains; 
soak pits for every 15 labourers or provide on Pro-Rata basis 
with water supply facilities. 
iii. Maintain latrines, washing facilities and urinals in a 
clean and sanitary condition with privacy and proper 
lighting arrangements, conveniently situated and easily 
accessible.  
iv. Provide separate sanitary latrines and washing facilities 
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for female labourers with privacy (if engaged) 

Responsibility Operator  

Compliance Monitoring DPMU / SPMU  

 
 
 
 

EMP Activity Reference B2 

Activity / Context Health issues of the Labourers 

Location / scheme component Near Potiagaon WTP site and other ESR sites 

Environmental Issues Suggested Mitigation Measures 

1. Absence of First Aids and Medical 
facilities might severely compromise the 
health issues of the labourers at normal 
and in emergency situation 

 
 
 

1. i. Organize Health Camps at-least twice in a year, especially 
during the rainy seasons and floods.  
ii. Provide first aid equipment facilities with adequate supply 

of sterilized dressing materials and necessary appliances 
(as mandated in labour laws) 

iii. Provide transport facilities in ready to move conditions 
for moving the injured or ailing labourers to the nearest 
District Hospital. Jorhat or to the Jorhat Medical College 
& Hospital, Jorhat. 

2. Absence of proper Monitoring Protocol 
to look into the quality aspect of the 
supplied water supplied might  
compromise on the health issues of the 
labourers in the labour Camps and 
Construction sites 

2. i. Test quality of supplied water  
a. Physical-chemical parameters (excluding heavy metals) 

: Once in a month (minimum) 
b. Bacteriological parameters 

: Once in 3 months (minimum) or as deemed fit in rainy 
seasons and floods. 

ii. Properly maintain the Record of all tests in 
chronological order for analysis, and reporting of 
preventive measures to be taken. 

iii. Take corrective measures like an alternative source, 
etc. if water quality problem exist. 

Responsibility 

1. Operator 
2. DPMUto undertake water quality check of the supplied 

water on its own or through hired agency on a sample 
basis as and when deemed fit or on the basis of 
complaints received on the basis of IS: 10500 as 
amended) 

Compliance Monitoring DPMU / SPMU 
 
 
 

EMP Activity Reference B3 

Activity / Context Construction Safety Issues. 

Location / scheme component At all construction sites  

Environmental Issues Suggested Mitigation Measures 

1. Absence of personal safety equipment and 
accessories, in construction sites might 
lead to construction related injuries and 

1. No labourers, construction personnel, and others should be 
allowed inside construction sites without ISI marked 
Personal Protection Equipment (PPE) as given hereunder.  
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even deaths 
 
 
 

i. Safety glasses or face shields based on anticipated 
hazards. 

ii. Shoes or boots with slip resistant and puncture resistant 
sole, safety-toed footwear to prevent crushed toes. 

iii. Labourers should wear the right fitted gloves for the job. 
iv. Proper safety helmets, which should be routinely 

inspected 
v. Safety harness belts 
vi. Earplugs/ earmuffs in high noise works. 

2. Absence of mandated Safety Measures and 
Practicesin construction activities.  

2. i. Erect strong & solid barriers of at-least 1.5 M height with 
1.0 M buffer distance (minimum) around all risky 
machineries, equipment and construction areas with safety 
sign boards and safety instructions, “CAUTION” tapes. 

ii. Trenches for pipe laying and other deep excavation 
works (Refer IS: 3764: 1992 Code of Safety for excavation 
works and BIS SP 70: 2001, Handbook on Construction 
Safety Practices) 
a. Provide shoring in deep excavation works of more than 
1.5 M depths. 
b. Provide means of accesses and escapes like pathways, 
ladders, etc., for labourers to be safely evacuated in 
emergencies. 
c. Provide strong and solid barricades of at least 1.5 M 
height with minimum 1.0 M buffer distance around all 
excavation works of more than 1.5 M depth.  
d. Provide speed breaker arrangements to restrict the speed 
of vehicles to 20 KM per hour, especially along the stretches 
of trenches for laying pipelines, by the side of busy roads 
and highways. The speed limit signage should be in bold, 
florescent letters. 
(Refer Appendix: 6.14 for typical speed limit signage) 
e. Provideadequate numbers of “Warning and Speed 
Limit”signage in all excavation sites, especially along the 
trenches, at 25 M, 50 M ahead from both direction as 
advance warnings to the drivers and road users.  
(Refer Appendix: 6.13 & 6.14 for typical signage ) 
f. Provideadequate lighting arrangements in all sites, 
especially for night time works in emergency situations.   

iii. During construction works carried out at high 
elevation (ESRs, etc): 

a. Ensure mandatory wearing of Safety Harness Beltsfor in 
construction works carried out in excess of 1.5 M above 
ground level. 
b. Scaffoldingsfor workscarried out at very high elevations, 
should be over firm and stable grounds. Temporary 
foundations for tall scaffoldings with sound materials should 
be provided if the ground load bearing capacity is very low. 
The scaffoldings should be stable at all times. 
iv. During boring for piling works: 
a. Cover / barricade all boreholes at dug sites, till the piling 
works are completed. 
b. Ensure that the wet mud slurries, bored mud are 
properly stacked / disposed of to prevent injuries due to 
slipping. 
v. For electrical Arrangements at Construction sites: 



EMP of Jorhat Project 
 

Page 22 of 57 
 

a. Ensure that all electrical wires and cables are properly 
maintained and insulated to prevent electrical shocks and 
death by electrocution.  
vi. Practice of Good Housekeeping at construction side: 
a. Store / stockpile Construction Materials in an orderly 
and safe manner and away from drains and water bodies to 
prevent clogging. 
b. Segregate / staked construction wastes into Chemically 
Inert Waste, Metal Waste, Wood Waste of formworks and 
others, Bitumen Waste & Others, etc. separately in a safe 
and orderly manner till it is safely disposed of.  
c. Stacked formworks, etc. in an orderly manner with iron 
nails pointing downward. 
d. Barricade iron rods or any other sharp materials safely in 
enclosure with “CAUTION” sign boards. 

3. Absence of proper Maintenance Protocol 
of construction machineries and 
equipments at the construction sites 
might lead to serious accidents, air and 
noise pollution, etc. 

 

3. i. All construction machineries and equipment must 
conform to BIS Safety Standards and should be 
maintained as per the requirements of the Manufacturers 
Manuals. 
ii. All fuel based machineries, equipment; vehicles 
must conform to BIS emission standards and must have 
valid Pollution under Control (PUC) Certificatesand 
renewed regularly before expiry of validity. 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B4 

Activity / Context 
Clearing of the sites of natural vegetation and green cover 
before start of construction activities. 

Location / scheme component WTP site 

Environmental Issues Suggested Mitigation Measures 

1. Loss of protective covers of bamboo 
groves on the river bank and wild plants, 
shrubs and grass at other construction 
sites will facilitate soil erosion through 
storm water runoffs during heavy rainfall. 

Organize Plantation of tree saplings of local species with the 
help of beneficiaries as preventive measures for soil erosions, 
etc. 
Plant at-least 30 saplings of local species like Neem and other 
Fruit bearing trees, etc. inside the WTP site.  

(Refer Drawing in EMP) 

2. Water logging inside project site due to 
accumulation of stagnant water due to 
rain. This will increase the risk of vector 
organisms borne diseases. 

Provide gradient / slopeto the ground  surfaceto drain out the 
water from the intake work site, all ESRs sites 

3. Rain induced erosion Provide Natural Grass Turfs on all exposed surfaces of project 
sites as part of landscaping works and soil erosion management 
measures.   

Responsibility 

1. Operator  
2. DPMU will monitor to ensure that all planted saplings 

survive and attained height of at least 3 feet. Monitor 
that the dead plant saplings are replace with new ones. 

Compliance Monitoring DPMU / SPMU
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EMP Activity Reference B5 

Activity / Context 

Procurement and Supply of large quantities of Construction 
Materials required for the entire project as given hereunder; 
1. Stone aggregates of different sizes: 16450 cum approx. 
2. Coarse sands: 10500 cum approx. 
3. Red bricks: 88450 Nos. approx. 

Location / scheme component All construction sites 

Environmental Issues Suggested Mitigation Measures 

The possibilities of Environmental 
degradationof forests, river beds, open lands, 
etc., will increase, if the requirement of the 
large quantities of construction materials for 
the project are procured & supplied from 
illegally operating sources having no 
permissions and environmental clearances 
from competent authorities. 
 

1. Ensurethat only listed suppliers supply construction materials 
from identified legal sources with environmental clearance 
certificates. 

2. All Challans of construction materials bear the signature, seal 
of the concerned Forest Department, Assam and royalties 
paid to Govt.  

3. Maintain month-wise recordof construction materials 
procured and utilized against valid challans in a Stock 
Register for monitoring. 

4. Debar immediatelyalldefaulting suppliersfrom the project. 

Responsibility 

1. Operator  
2. DPMU shall do the following: 

i. Pay bills only when concerned Divisional Forest 
officer (DFO) of Forest Department, Assam certifies 
that the construction materials of forest produce so 
utilized has been collected from legal sources and that 
necessary royalties / price due to the Government has 
been paid. 
(Refer Finance Department, Assam Office Memo in 
Appendix: 6.7 for detail) 

ii. Check whether Forest Royalty paid to Govt. match 
with the Utilization Statement of construction 
materials of forest produce submitted by Operator. 

iii. In case of discrepancy between the construction 
materials of forest produce utilized (as per Statement) 
in the project and Forest Royalty paid, by the 
Operator, the balanced Forest Royalties must be 
realized from the next bill payment of the Operator. 

Compliance Monitoring DPMU / SPMU
 
 
 

EMP Activity Reference B6 

Activity / Context  Movements of heavy vehicles, machineries, equipment  

Location / scheme component All construction sites in the project command areas 

Environmental Issues Suggested Mitigation Measures 

1. Air pollution due to emissions of air 
pollutantsby vehicles and unloading of 
construction materials, etc. at the sites. 
 

1. i. All vehicles entering project sites must carry valid 
Pollution under Control (PUC) certificates(validity is for six 
months or as applicable) as required under Rule 115(7) of the 
Central Motor Vehicle Rules, 1989 after the expiry of a 
period of one year from the date on which the motor vehicle 



EMP of Jorhat Project 
 

Page 24 of 57 
 

was first registered. The PUC Certificates must be issued by 
an agency authorized for the purpose by the State 
Government.  
ii. Renew PUC Certificates before expiry of validity. 
iii. Construction materials should be properly covered by 
tarpaulin sheets during transportation and regularly sprinkled 
with water during unloading at sites or in windy conditions. 

2. Noise pollutiondue to improper 
maintenance of vehicles, machineries and 
equipment and night time movements 

2. i. Maintain vehicles, machineries, equipment as per 
Manufacturers Manuals. 
ii. Restrict movement of vehicles during night time 10.00 PM 

to 6.00 AM near residential and sensitive areas. 
Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B7 

Activity / Context 
Storage room for hazardous gaseous Chlorine in ground 
floor of Chemical House.   

Location / scheme component WTP Site / Chemical House 

Environmental Issues Suggested Mitigation Measures 

Proper storage room for chlorine in Gaseous 
state as it is Health Hazard, Corrosive 
Hazard, Explosion Hazards and Inflammable 
Hazard. 

1. The Storage room should be cool, dry, well ventilated at 
ground level and clean of trash and protected from external 
heat sources. 

2. The floor level should be preferably 30 cm higher from the 
ground level to avoid water logging. 

3. Ventilation must be sufficient to prevent accumulation of 
vapor pockets at ground level. The fan exhaust should be 
located either near the floor or duct be provided extending to 
the floor. All fan switches should be outside the storage room. 
The ventilation should be capable of a complete air change 
within 2 to 4 minutes in an emergency. 

4. The storage room should be of non-combustible construction 
with at least two exits opening outside.  

5. Neutralization system should be provided.  
6. Install Chlorine gas leak detection system, capable of 

detecting low chlorine concentrations, below 0.5 ppm in the 
storage room with audible hooters / alarms. This is required 
for continuous monitoring of chlorine leaks. 

7. Provide one or more water shower points and eye wash 
fountains near the storage room for emergency. 

8. Provide Warning Signage(Refer Appendix: 6.11 for typical 
Signage) with Safety Instructions for knowledge of all near the 
storage room. 

 
(Refer: CPHEEO Manuals on “Water Supply and Treatment” 1999 
Edition and CPHEEO Manual on “Operation and Maintenance of 
Water Supply Systems” 2005 for detail) 

 
Responsibility Operator  
Compliance Monitoring DPMU / SPMU 
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EMP Activity Reference B8 

Activity / Context Storage of diesel fuel for DG sets.   

Location / scheme component Intake, WTP sites 

Environmental Issues Suggested Mitigation Measures 

Fire and Safety hazards a. Provide a well-ventilated storage area for diesel fuels, 
preferably protected from the weather and unauthorized 
access, and away from potential sources of ignition.  

b. The area must not be located near exits, electrical or heating 
equipment. 

c. Prevent unauthorized persons from having access to the 
storage area / shed by surrounding the area / shed by wall or 
fence of at least 1.8 meters in height.  

d. Provide earthing straps to eliminate the buildup of static 
electricity during handlings, transportations to prevent fire 
risks. 

e. The storage tank should be of iron or steel in accordance with 
codes of specification approved by BIS (IS: 10987: 1992). 
The tanks must be erected on firm foundations or supports of 
non-combustible materials and protected against corrosion by 
the use of protective coatings or cathodic protection.   

f. The capacities in litres or kilolitres shall be conspicuously 
marked on the tank. 

g. Provide safety signage at vantage locations (at least 10 M all 
around the storage area and barricaded) with messages, safety 
symbols, and pictures. 

h. Signage of “No Smoking Area” and “No Ignition Area” 
should be displayed prominently (Refer Appendix: 6.12 for 
typical Signage). 

i. Provide fire-fighting provisions like fire extinguishers, sand 
trays, fire hydrants, etc. in close proximity (at-least 10 M) to 
the storage area as a deterrent to accidental fires and other 
emergency situations. 

j. Provide Automatic Fire Alarm Systems for emergency 
situations. The Fire Alarm System should conform to the 
requirement of IS: 2175-1988: Specification for Heat 
Sensitive Fire Detectors for use in Automatic Fire Alarm 
System. 

k. Provide solid barrier / thick wall at-least 3.0 M height to 
separate diesel containers with sufficient buffer distance 
between containers, if large quantities of diesel fuels are 
required to be stored. 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B9 

Activity / Context Provision of the DG Generator Room (if provided) 

Location / scheme component Intake, WTP sites 

Environmental Issues Suggested Mitigation Measures 
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Toxic fumes might accumulate inside the 
room during running of the DG Gen Sets and 
might have adverse effects on the people 
working in the room.  

i. Provide proper ventilation in the generator room / shed to 
remove heat and fumes dissipated by the Diesel engine of 
Generator Sets and alternators and its accessories for clean 
and fresh air. 

 
Noise Pollution during running of DG sets 
for non-compliance of CPCB /MOEF 
guidelines. 

ii. Provide sound proof enclosures or rooms fitted with full inlet 
and outlet sound attenuators and critical grade residential 
silencers for generators. 
 

(Permissible noise level for DG sets up-to 880 kW is 75 dBA @ 1 meter 
@ 75 % load.) 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B10 

Activity / Context Installation of DG Gen sets as Captive Power 

Location / scheme component Intake, WTP sites 

Environmental Issues Suggested Mitigation Measures 

DG Sets installed with Stack (Chimney) 
heights lower than the recommended CPCB 
standards might lead to Air pollution at the 
lower level of the atmosphere leading to 
heath issues in the nearby or surrounding 
areas.   

1. Provide permissible Stack (Chimney)  heights for DG sets as 
per CPCB standards as follows; 

a. At Intake site: DG Set (1 no) of 200 KVA 
Stack Height: H=h (4.0 M) + 3.0 M 
 = 7.0 M (minimum) 

b. At WTP site: DG Set (1 No) of 500 KVA 
Stack Height : H= h (4.0 M) + 4.5 M 

 = 8.5 M (minimum) 
Or  

Calculate from the CPCB formulae for Stack (Chimney) 
heightH = h + 0.2 x √KVA, whereH = Total height of stack in 
meters,h = Height of the Building in meters, where the generator 
set is installed, KVA = Total capacity of the generator set in 
KVA. 
 
2. Also, ensure that the Operator’s DG sets installed 

temporarily at sites for construction and lighting purposes 
should also conform to the CPCB permissible standards for 
stack (chimney) heights and permissible emissions  
(Refer Appendix: 6.1. for permissible Stack Heights and emissions 
for DG Sets as per CPCB)  

3. Provide Pollution under Control (PUC) Certificates with 
validity for temporarily installed DG sets of the Operator at 
sites 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B11 

Activity / Context  Concrete Pile for foundation works  

Location / scheme component WTP, 42 ESRs sites etc. 
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Environmental Issues Suggested Mitigation Measures 

Possibilities of indiscriminate disposal of 
drill mud slurry (Bentonite mixed or others) 
in natural drainage systems, storm water 
drains, or water bodies which might lead to 
clogging, damage to aquatic lives and 
environmental degradation. 

1. Collect the drill mud slurries generated during drilling 
operation in excavated ponds, tanks and cleared at regular 
intervals for the collection of fresh mud slurries.  

2. Store the collected drill mud (in wet condition) in the site 
itself for drying. 

3. Use the stored dried drilled mud for earth filling, grading 
works and landscaping purposes in the respective sites.  

4. Ensure that no drill mud slurries are disposed of in water 
channels, storm water drains. 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 
 
 

EMP Activity Reference B12 

Activity / Context 
 Traffic congestion during the laying of pumping mains, pipe 
networks, etc. 

Location / scheme component Along pipeline routes in the project command area. 

Environmental Issues Suggested Mitigation Measures 

1. Air pollution due to the idling running and 
slow movement of vehicles during traffic 
congestion, resulting in the concentration 
of the emitted pollutants, CO, HS, 
Particulate Matter (PM2.5 / PM10), and 
others above permissible limits. 

2. Sound pollution above permissible limits 
due to constant honking by vehicles during 
traffic congestion. There might be 
disruption of sleep, if work is continued 
during night time (10.00 PM to 6.00 AM) 
in residential and Silence Zones. 
()  

3. Accidental issues of road users and 
vehicles, especially at nighttime. 

 
 
(Refer Appendix: 6.2 for the Revised National 
Ambient Air Quality Standards and Appendix: 6.3 
for the National Ambient Noise Standards for 
detail) 
 

1. Preparethe Work Plan for laying of pipes in the project well 
in advance. 

2. Inform and share the Work Plan with the Deputy 
Commissioner, Jorhat& Superintendent of Police (SP), Jorhat 
before the start of the pipe laying works, so that the local 
police in the project areas can be informed and instructed 
accordingly. 

3. Coordinate with the local police for Traffic Management and 
Road Diversion (if required) Plan and ensure its proper 
implementation by the local police during the entire pipe 
laying works. 

4. Complete the entire process of excavation of trenches, pipe 
laying, sand cushioning, soil refilling and compaction of the 
trenches strictly as per the Work Plan. 

5. Provide construction safety measures detailed in EMP 
Activity Reference: B3 above. 

4. Avoid Night time works between 10 pm and 6 am near 
Residential and Silence Zone areas unless under emergency 
situation. 

Responsibility Operator and DPMU 
Compliance Monitoring DPMU / SPMU

 
 
 

EMP Activity Reference B13 

Activity / Context 
Laying of large diameter pipe line network of 300 mm dia. 
and above in the project command area.   
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Location / scheme component All pipe laying sites 

Environmental Issues Suggested Mitigation Measures 

1. Indiscriminate dumping of the excess / left 
over soil after completion of work by the 
side of the Right of Way (ROW) of roads, 
highways might clogged natural drainage 
system resulting in water logging with 
increase in vector borne diseases. 

2. Loss of dumped soils during storm water 
flow.  

3. Dust pollution in the surrounding areas due 
to the increase in the concentration of the 
finer particulate matters (PM10& PM25) in 
the air, during dry and windy conditions. 
 

1. Stackedthetopsoil separately and fill the same in the end (in 
the top most layers) during refilling of the pipeline trenches.  

2. After completion of the pipe laying works, ensure that the 
excess / left over top soil are properly covered with suitable 
materials, especially during dry and windy conditions with 
sprinkling of water till it is transported. 

3. Ensure that all the left-over top soil (Total: 9500 cum 
approx.) are transported the WTP sites for earth filling along 
with 475 cum of chemically inert construction waste of 475 
cum generated at the WTP sites and the 42 ESR sites 
generated at other sites. 
 

(The WTP site is a lowland and shall be raised by at least 1.2 M from 
the existing ground level to prevent flooding, water logging) 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 
 

EMP Activity Reference B14 

Activity / Context 
Disposal of about 890 ton of Construction Waste generated 
considering waste generation rate of 40 Kg / sqm. of built up 
area in new construction. (Range: 40 to 60 Kg /sqm)   

Location / scheme component From all construction sites 

Environmental Issues Suggested Mitigation Measures 

Indiscriminate disposal of construction waste 
might lead to the following issues 
1. Degradation of open lands, clogging of 

natural drainage systems and storm water 
drains, etc. 

2. Water logging and stagnation leading to 
breeding of vector organisms and diseases, 
etc. 

3. Eye sore 

1. Stacked construction wastes generated (890 tons approx.) 
at their respective site itself as follows: 
i. Chemically inert waste:801 tonor 475 cum approx.  
ii. Metal waste: 45 Ton approx.  
iii. Wood waste: 18 Ton approx.  
iv. Bitumen waste: 18 Ton approx. (Bitumen, plastic, etc.)  
v. Other waste: 9 Ton approx.  

2. Reuse construction waste materials as stated hereunder;  
i. Chemically Inert wastes: Use all 475 cum approx. 

generated for filling up the WTP site as the base or 
bottom layer. Approximately 9500 cum of top soil 
derived from pipe laying works and transported to the 
site will be spread out over the chemically inert waste to 
form the top layer. About 10935 cumof soil will be 
required for raising the WTP site by 1.2 M. 

ii. Metals wastes: 4.5 Ton approx. in good condition will 
be reused in the construction works and remaining 40.5 
ton will be auctioned off.  

iii. Wood Wastes: 2.0 Ton approx.in good condition will 
be reused in the construction works and balanced 16 ton 
will be auctioned off.  

iv. Bitumen waste will be auctioned or used as binder 
within asphalt for roads in project. 

3. Transport and disposed of the balanced construction 
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wastes stated hereunder in the designated landfill with 
permits. 
i. Chemically Inert Wastes: Not required as all will be 

used up in the WTP site.   
ii. Metal wastes: Not required 
iii. Wood waste: Not required 
iv. Bitumen waste: as required. 
v. Other waste: as required. 

4. Monitor the construction wastes at the different sites and 
ensure its safe disposal on a monthly basis. Ensure that 
the disposal is properly documented with supporting 
photographs for future records. 

 
Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference B15 

Activity / Context Protection of the surface water source at the intake point 

Location / scheme component Intake point on River Brahmaputra 

Environmental Issues Suggested Mitigation Measures 

Possibility of surface water contamination at 
the source due to the disposal of untreated 
effluents upstream, open defecation and other 
adverse human activities. The health issues 
of the beneficiaries and the project’s future 
will be in doubt 

a. Conduct Sanitary Survey for identification of Risks of the 
catchment areas of the Intake point site 3 KM upstream and 1 
KM downstream of the raw water source 
: At-least once in three months. 

b. Record informationof Sanitary Inspections and Water Quality 
Reports in chronological order for analysis, interpretation of 
changes in the quality of the raw water over a period of time 
and taking of corrective measures, as required. 

c. Inform the Pollution Control Board (PCB), Assam 
immediatelyif there is an abnormal increase in the 
concentration of chemical contaminants in the raw water at 
the source or on detection of polluting industries discharging 
untreated effluents upstream, which was assessed during Risk 
Analysis of the Sanitary Survey Reports. 

Responsibility 
DPMU and Operator to undertake joint Sanitary Survey of 
the raw water source. 

Compliance Monitoring DPMU / SPMU
 
 

EMP Activity Reference B16 

Activity / Context 
 Chance find of historical and Archaeological sites (movable 
and immovable objects) 

Location / scheme component In the project command area 

Environmental Issues Suggested Mitigation Measures 

Damage of the sites, theft of objects, artifacts 
of historical importance 

1. Inform the Deputy Commissioner, and SP, Jorhat immediately 
to prevent theft and misuse of discovered artefacts. 
2. Inform and request within 48 hours of discovery 
representatives for site inspection from: 
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a.The Director, Directorate of Archaeology, Govt. of Assam, 
Guwahati-781001, ( http://archaeology.assam.gov.in) & 
b. the Superintending Archaeologist, Archaeological Survey of 
India, Guwahati Circle, GNB Road, Ambari, Guwahati-781001, 
Ph. No.(0361) 2634427, 2732172, Fax- 2634428 ( 
http://asiguwahaticircle.gov.in). 
3. Suspend works immediately if it endangers the found artifacts. 
4. Resume works if a solution for the preservation of these 
artifacts, or advice from the Archaeological Survey of India is 
obtained. 
5. Order cessation of work in the vicinity of the chance find until 
the visit of the representative and his advice on possible salvage 
or excavation. 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 
 
 

EMP Activity Reference B17 

Activity / Context 
Demobilization of Labour Camps and removal of 
construction machineries, equipment 

Location / scheme component From the project command area 

Environmental Issues Suggested Mitigation Measures 

Impact on land-use, visual amenity, and 
surface water 

Cleaned and rehabilitate the sites immediately after 
demobilization of Labour Camps, construction machineries, 
equipment in an environmentally sound manner to the full 
satisfaction of all the DPMU, SPMU 

Responsibility Operator  
Compliance Monitoring DPMU / SPMU 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3. OPERATION & MAINTENANCE (O&M) PHASE  
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EMP Activity Reference C1 

Activity / Context Commissioning of DG sets 

Location / scheme component Intake site, WTP site. 

Environmental Issues Suggested Mitigation Measures 

1. DG sets installed and commissioned 
without mandatory consent required to 
regulate the quality and quantity of 
emission and frequency of monitoring of 
emission, might violate the provisions of 
the Air (Prevention & Control of 
Pollution) Act, 1981 

Obtain Consent to Operate(CTO)for DG setsfrom Pollution 
Control Board, Assam before the commissioned date of the DG 
sets of the project. 

 

2. Air pollution due to emission of 
pollutants above permissible limits due 
to improper maintenance of DG Sets. 
 
(Refer Appendix: 6.1 for DG sets 
permissible emission standards of CPCB) 

Provide valid Pollution under Control (PUC) Certificatesfor 
diesel engines of generator sets and ensure it is renewed before 
expiry of validity. 
 

Responsibility 
Operator  
(DPMU will facilitate Operator) 

Compliance Monitoring DPMU / SPMU 
 
 
 
 

EMP Activity Reference C2 

Activity / Context Commissioning of WTP 

Location / scheme component WTP site 

Environmental Issues Suggested Mitigation Measures 

Commissioning without consent required 
under Water (Prevention & Control of 
Pollution) Act, 1974to ensure the quality and 
quantity of effluent sludge, the location of 
disposal and the frequency of monitoring of 
sludge. 

Obtain Consent to Operate (CTO) for WTP from Pollution 
Control Board, Assambefore the commissioning date of the 
WTP of the project. 

Responsibility Operator (DPMU will facilitate Operator) 
Compliance Monitoring DPMU / SPMU 

 
 

EMP Activity Reference C3 

Activity / Context 
Disposal of sludge and filter backwashed water(Total Sludge 
generated per day1380 Kg approx.) 

Location / scheme component WTP site 

Environmental Issues Suggested Mitigation Measures 

Indiscriminate disposal of untreated sludge 
and filter backwashing waters into land and 

1. Disposed stabilized sludge from sludge drying beds as dried 
cakes in designated landfill with permits from the competent 
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inland surface water has resulted in water and 
air pollution. 
 
 
 
(Refer Appendix: 6.4 for the permissible 
standards for discharge of effluents in inland 
surface water is 100 mg/l suspended solids 
and 30 mg/ l BOD) 

authorities.  
2. Recycle waste waterof sludge thickening, dewatering and 

backwashing to the PST of WTP for treatment with fresh raw 
water inflows. 

3. Monitor the quality of the disposed effluent sludge for PH, 
suspended solids, BOD, Fecal coliform bacteria.  
: Once in a day 

4. No untreated effluent sludge must be disposedinto inland 
surface water 
 (Illegal under Water (Prevention and Control of pollution) 
Act of 1974, Rules of 1974 and its amendments).  

5. Monitor and properly document the quantities of effluent 
sludge generated (in Kg) in the WTP and its safe disposal 
on a daily basis (or as required from WTP site 
conditions) with supporting photographs for future 
records. 
 

Responsibility Operator and later on by MVWSC 
Compliance Monitoring DPMU / SPMU 

 
 
 

EMP Activity Reference C4 

Activity / Context Storage, handling of gaseous chlorine in Chemical House 

Location / scheme component WTP site 

Environmental Issues Suggested Mitigation Measures 

Health & Safety issues during storage and 
handling of chlorine in gaseous state as it is 
health hazard, fire hazard and explosion 
hazard.  

1. In storage area. 
i. Obtain storage license from Controller of Explosives 

under Gas Cylinder Rules, 1981, if the quantity of 
Chlorine cylinder / containers to be stored is more than 5 
nos. 

ii. Do not store cylinder directly under the sun. 
iii. Do not enter storage room without switching on the 

ventilation fans from the outside.  
iv. Always keep the supply of caustic soda, soda ash or lime 

(in lime slurry) available for absorbing the chlorine in an 
alkaline medium.  

v. Provide two portable foam type fire extinguishers near 
the storage area. 

vi.  Allow only trained persons to enter the storage room and 
handle chlorine. 

vii. Do not store corrosive substances nearby, as they may 
react violently with one another. 

viii. Store chlorine cylinders upright and secure them so that 
they do not fall. 

ix. Keep enough space between cylinders so as to have 
accessibilities in case of emergency. 

x. Store filled and empty containers separately. 
xi. Check leakages every day by means of ammonia torch. 
xii. Never carry out any welding work on the chlorine system 

as combustion of steel takes place at 2510C in presence of 
chlorine. 
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xiii. Ventilate the storage areas with frequent air changes. 
2. Handling of gaseous Chlorine 

i. Use containers in the order of their receipt, as valve 
packing can get hardened during prolonged storage and 
cause gas leaks. 

ii. Do not use oil or lubricant on any valve of the containers. 
iii. Do not force badly fitting connections and use correct 

tools for opening or closing valves. Never hammer 
valves for opening or closing. 

iv. Use copper flexible tube, with lead washer containing 2 
to 4% antimony or asbestos or teflong washer. Use yoke 
clamp for connecting chlorine containers. 

v. Never use rubber tubes, PVC tube, etc. for making 
connections. 

vi. Allow only trained persons to handle gas containers. 
vii. Provide canister gas masks, protective clothing’s, gloves 

and goggles to the person handling the gas. 
 

Responsibility Operator and later on by MVWSC 
Compliance Monitoring DPMU / SPMU 

 
 
 

EMP Activity Reference C5 

Activity / Context Storage, handling of diesel, lubricants  

Location / scheme component Intake, WTP 

Environmental Issues Suggested Mitigation Measures 

Health & Safety issues, surface water 
pollution due to spillage from improper 
handlings, affecting aquatic lives, fire and 
safety aspects. 

1. Store diesel only in iron or steel containers / tankand 
protected against corrosion. 

2. Provide funnel. Pourer or an automatic nozzle to refuel, 
avoiding spills and overfilling. 

3. Address and clean all diesel spillagesto prevent land, water 
contaminations and fire accidents. 

4. No lighting of firenear the storage area.  
5. Keep fire hydrant and extinguishers readyin working 

conditions for any emergency. 
6. Test the earthing straps (provided to eliminate the buildup of 

static electricity) by competent person at least once in every 
three years by means of direct reading instrument, such as the 
Megar. 

7. Provide face mask, protective clothing, and glovesto the 
person handling diesel fuels as prolonged skin exposure 
causes a variety of dermatitis conditions. 

8. Do not store other chemicals (e.g. gaseous Chlorine in 
cylinders, alum, lime, etc) in the same storage area. Stores 
these chemicals in the designated storage area provided in the 
Chemical house. 
 

Responsibility Operator and later on by MVWSC 
Compliance Monitoring DPMU / SPMU 
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EMP Activity Reference C6 

Activity / Context Protection of the surface water source. 

Location / scheme component Intake points of River Brahmaputra 

Environmental Issues Suggested Mitigation Measures 

Source contamination due to human activities 
upstream, untreated effluent of old or newly 
established polluting industries, etc., open 
defecation, and other adverse human 
activities, resulting in serious health related 
issues of the beneficiaries. 

1. Conduct Sanitary Surveyfor identification of Risks in the 
catchment areas of the Intake 3 KM upstream and 1 KM 
downstream of the source. 
: Once in 3 months.  

2. Record reportsof Sanitary Surveys in chronological order for 
easy analysis of data, interpretations and follow-up corrective 
measures. 

3. Inform Pollution Control Board, Assamin case of 
abnormalincrease in the concentration of chemical 
contaminants in the raw water at source or detection of 
industries discharging untreated effluents upstream, observed 
during Sanitary Surveys. 
 

Responsibility Operator and later on by MVWSC 
Compliance Monitoring DPMU / SPMU 

 
 
 

EMP Activity Reference C7 

Activity / Context Monitoring of sites, other than the Intake  

Location / scheme component 
All project sites, raw and clear water pumping routes, all 
zonal distribution system routes. 

Environmental Issues Suggested Mitigation Measures 

1. Health & safety issues of beneficiaries 
due to contaminated water: 
i.  Leaks in Raw & Clear pumping mains, 

distribution systems. 
ii. Water logging near project components 

leading to breeding of mosquitoes and 
diseases. 

iii. Open defecation, urination on project 
components. 

iv. Garbage disposal on and near project 
components. 

v. Damaged manhole covers, birds’ 
droppings and insanitary conditions on 
and near project components. 

1. Conduct Sanitary Surveys for identification of Risksas 
follows: 
a. Along raw and clear water pumping main routes 

: Once in 6 months with at-least one conducted during the 
rainy seasons, floods.  

b. WTP site 
: Once in 3 months 

c. All ESR sites (31 ESRs) 
: Once in 3 months for each of the 31 reservoirs. 

d. Along the routes of all zonal Distribution systems. 
: Once in 3 months for each zones with at-least one 
conducted during the rainy seasons, floods.  

2. Maintain Reports of all Sanitary Surveysconducted in 
chronological orderfor interpretation of the “Risk Analysis” 
and follow-up action to be taken. 
 

Responsibility Operator and later on by MVWSC 
Compliance Monitoring DPMU / SPMU
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EMP Activity Reference C8 

Activity / Context 
Monitoring of water quality in different components of the 
project 

Location / scheme component 
At WTP sites, reservoir sites, Zonal Distribution Systems 
pipe networks 

Environmental Issues Suggested Mitigation Measures 

1. No proper cleaning protocol of 
reservoirs followed resulting in 
progressive deterioration in the quality 
of the water supplied to the 
beneficiaries.   

2. Cleaning of reservoirs 
a. Clear water reservoir at WTP site 

: Once in 12 months (minimum).  
a. Elevated Service Reservoirs (42 Nos.)  
: Once in 12 months (minimum) 
 

(Refer Appendix: 6.10 for cleaning techniques) 

3. No proper monitoring protocol followed 
for water quality test of the raw & 
supplied water to the beneficiaries 
resulting in health and other issues. 

 

2. Water quality tests for different components 
: Water Quality Control Monitoring Protocol of CPHEEO 
Manual: Operation & Maintenance of Water Supply System, 
2005.  
 
( Refer Appendix: 6.9 for detail) 
 

Responsibility 

1. Operator and later on by MVWSC.  
2. DPMU(or Hired Agency) will undertake quality check of 

water supplied by the Operator on a sample basis as and 
when deemed fit by it or on the basis of complaints 
received by them 

Compliance Monitoring DPMU / SPMU
 
Please note: EMP is a dynamic document and will be updated from time to time whenever new adverse 
environmental issues occurs during Construction and Operation & Maintenance Phase of the project. 
 
 
 
 
 

Prepared by:  Approved by: 
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5. INSTITUTIONAL ARRANGEMENT 
 
 
HIERARCHICAL ARRANGEMENT OF INSTITUTION FOR EMP 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Director, SPMU 
 
 Responsible for strict compliances of the EMP at the State Level.  

 Hold state level training programs, workshops on Capacity Building of DPMUs, Operators, 
Stakeholders and other beneficiaries with the help of World Bank. 

 Hold back payment of Final Bill of Operatorin case of non-compliance / non completion of 
environmental measures of the EMP. 

 

 

 

 

SPMU, 
Assam 

NeerNirmal
Pariyojana, 

Environmental Specialist, SPMU 
 Directly working under the Project Director and is responsible for bringing to his notice all 

information connected with implementation of the EMP. 

 Responsible for trainings on capacity building activities of DPMU, Operator, stakeholders and 
beneficiaries, stressing on the importance of implementation of the EMP and compliance of 
Environmental safeguard Policies, National and State Regulatory Policies and knowledge about the 
Water Safety and Security Plans and its importance in the project command areas. 

 Ensuring with DPMU, that Operator’s fully complies with all the provisions of the EMP in totality. 

 Interact with DPMU on the findings of their Fortnightly Site Visit Reports and addressed their 
environmental issues with the Operator directly for its satisfactory implementation in the fields. He 
will also visit the sites on a regular basis to address pending issues with the concerned parties and also 
to update his knowledge on the issues at the field itself.   

 Address Public Grievances on environmental issues brought to his notice.   

Project Manager, DPMU, cum EE (PHE) 
 Responsible for strict complianceof the EMP at the District Level. 

 Ensure that no bill is paid for construction materials of forest produce unless the concerned 
Divisional Forest Office certifies that the forest produces so utilized has been collected from legal 
sources and the necessary royalty / prices due to the Govt. has been paid 

 Recommend SPMU to hold back payment of Final bills of Operator for non-completion of measures of 
the EMP. 

 Asked AEE, AEs and Project Engineering Specialist (PES) to visits the project sites regularly and 
submit their FortnightlySite Visit Reportson compliance of the EMP, to the DPMU. The 
countersigned copy of the Reports should be sent to SPMU for its informationand follow-up action.  

 Responsible for organizing Trainings on Capacity Building at the district level. 

 

 

 

 

 

DPMU, 

NeerNirma
lPariyojana 

Assistant Engineer (PHE) 
 Provide help and support to the Project Engineering Specialist in the fields. 

 Inform DPMU and SPMU if new adverse environmental issues are noticed during Construction and 
O& M Phase. 

 Report Chance Finds of Archeological sites or articles of historical importance to DPMU, SPMU for 
immediate suspension of works and informing the Archaeological Department, Assam and 
Archaeological Survey of India, Assam through the SPMU.  

 Furnish fortnightly Site Visits Reports with Photographs, Observations and Comments on Action 
required to the DPMU with copy to SPMU and Operators. Action taken on comments of earlier visits 
to the project sites should also be furnished.  

 Ensure that the team for conducting the Sanitary Survey of project sites as stated in the EMP should 
at-least have one member from the DPMU. 
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Project Engineering Specialist, DPMU 
 Coordinate and interact regularly with the HSE Officer of Operator on implementation and monitoring 

of the EMP in the project command areas. 

 Regularly see that Operator complies with the Environmental Safeguard Policies, National and State 
Regulatory Policies, Acts, Rules on environmental protection and inform immediately to the DPMU 
and SPMU, if any lapses are noticed.  

 See that Operator complies strictly with the measures of the EMP and immediately bring to the notice 
of DPMU and SPMU, if lapses are noticed or new adverse issues crops up during the implementation 
of the project. 

 See that Operator takes all measures for labourers health and safety, proper maintenance of 
construction machineries and equipment, vehicles of the project. 

 See that Operator holds Health Camps regularly for the Occupational, Health and Safety of the 
labourers, project people and others. 

 Regularly furnish fortnightly Site Visit Report, with photographs, on field observations with 
comments on necessary follow-up action to the DPMU and SPMU, countersigned by the AE, 
Project Manager, DPMU, Jorhat. The Reports should also elaborate on the progress of each measures 
of the EMP. The Reports should also elaborate on the compliance of the Operator of follow-up action 
of comments of earlier site visits. 

 Ensure that the team for conducting the Sanitary Survey of project sites as stated in the EMP should 
at-least have one member from the DPMU. 

 

 

 

Operator 

Health, Safety & Environment (HSE) Officer 

 Ensuring strict compliance of all World Bank’s Environmental Safeguard Policies. 
 Ensure compliance of all National and State Regulatory Policies, Acts and Rules, etc. on 

environmental protection. 

 Ensure compliances of the EMP and report, address new adverse issues occurring during the 
construction and O&M phase. 

 Take out all safety measures for labourers, construction machineries &equipment, vehicles during the 
implementation of the project. 

 Responsible for occupational health and safety of labourers, project people and others during the 
period of the project.. 

  Ensuring good construction and good housekeeping practices in all the project sites. 

 Inform the progress of works related to the EMP to the DPMU regularly. 

 Sanitary team of the Operator should have at-least one member from the DPMU (AE or PES). The 
Sanitary Survey Reports should be jointly signed by Operator and DPMU member, other-wise the 
findings will not be considered valid 

 Coordinate with DPMU, SPMU for implementation of the EMP. 
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6. APPENDIXES: 
APPENDIX-6.1 

 
Air Pollution Control due to DG sets 

 
The Central Pollution Control Board (CPCB) has issued emission limits for generators up-to 800 KW. 
The same are outlined below and are recommended to be followed (effective from 1st April, 2014) 
 

Power Category 

Emission Limits 
(gm/kW-hr) Smoke Limit (light absorption 

coefficient, m-1) 
NOX + HC CO PM 

Up-to 19 KW ≤ 7.5 ≤ 3.5 ≤ 0.3 ≤ 0.7 

More than 19 KW up-
to 75 KW 

≤ 4.7 ≤ 3.5  ≤ 0.3 ≤ 0.7 

More than 75 KW up-
to 800 KW 

≤ 4.0 ≤ 3.5 ≤ 0.2 ≤ 0.7 

The above Standards need to be followed by the Operator, operating the DG sets. 
The other measures are recommended as below; 

 Location of DG sets and other emission generating equipment should be decided keeping in 
view the predominant wind direction, so that emissions do not affect nearby residential areas. 

 Stack Height of DG sets to be kept in accordance with CPCB norms, which prescribes the 
minimum height of stack to be provided with each generator set to be calculated using the 
following formula: 
 

H = h + 0.2 x √KVA, where 
 
H = Total height of stack in meters, 
 
H = Height of the Building in meters, where the generator set is installed 
 
KVA = Total capacity of the generator set in KVA 
 
Based on the above formula, the minimum stack height to be provided with different range of 
generator sets may be categorized as follows: 
 
For Generator Sets Total Height of the Stack in Meters 
50 KVA Ht of the building + 1.5 meter 
50 – 100 KVA Ht of the building + 2.0 meter 
100 – 150 KVA Ht of the building + 2.5 meter 
150 – 200 KVA Ht of the building + 3.0 meter 
200 – 250 KVA Ht of the building + 3.5 meter 
250 – 300 KVA Ht of the building + 3.5 meter 
 Similarly, for higher KVA, a stack height can be worked out using the above formula 
 

Source: Evolved by CPCB 
{Emission Regulations Part IV: COINDS/26/1986-87} 
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APPENDIX-6.2 

 
Revised National Ambient Air Quality Standards (NAAQS) 

(NAAQS Notification dated 18th November, 2009) 
 

S. 
No. 

Pollutants 
Time Weighted 

Average 

Concentration in Ambient 
Air 

Methods of Measurement Industrial, 
Residential, 
Rural and 
other areas 

Ecologically 
Sensitive 

Areas 
(notified by 

Central 
Government) 

1 
Sulphur Dioxide 

(SO2), µg/m3 

Annual Average 
* 

50  20  Improved West &Gaeke 
method 
Ultraviolet Fluorescence 

24 hours 
Average** 

80  80  

2 
Nitrogen Dioxide 

(NO2), µg/m3 

Annual Average 
* 

40 30 Modified Jacob &Hochheiser 
(Na-Arsenite) 
Chemiluminescence 

24 hours 
Average** 

80 80 

3 

Particulate 
Matter (size < 10 

μm) or PM10, 
µg/m3 

Annual Average 
* 

60 60 . Gravimetric 
TOEM 

. Beta attenuation 24 hours 
Average** 

100 100 

4 

Particulate 
Matter (size < 2.5 

μm) or PM2.5,  
µg/m3 

Annual Average 
* 

40 40 . Gravimetric 
TOEM 
Beta attenuation 24 hours 

Average** 
60 60 

5 
Ozone (O3), 

µg/m3 

8 Hours 
Average* 

100 100 
UV Photometric 
Chemiluminescence 
Chemical Method 1 Hour average** 180 180 

6 Lead (Pb), µg/m3 

Annual Average 
* 

0.50 0.50 
1. AAS/ICP Method after 
sampling using EPM 2000 or 
equivalent Filter paper 
2. ED-XRP using Teflon 
filter 

24 hours 
Average** 

1.0 1.0 

7 
Carbon 

Monoxide (CO), 
mg/m3 

8 Hours 
Average* 

02 02  Non Dispersive Infra Red 
(NDIR) Spectroscopy 

1 Hour average** 04 04 

8 
Ammonia (NH3), 

µg/m3  

Annual Average 
* 

100 100 Chemiluminescence 
Indophernol blue method 

 24 hours 
Average** 

400 400 

9 
Benzene (C6H6), 

µg/m3 
Annual Average* 5 5 

1. Gas Chromatography based 
continuous based method 

2. Adsorption and Desorption 
followed by GC analysis 

10 

Benzo (a) Pyrene 
(BaP) particulate 

phase only, 
µg/m3  

Annual Average* 01 01 
Solvent extraction followed 

by HPLC/GC analysis 

11 Arsenic (As),  Annual Average* 06 06 AAS/ICP method after 
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sampling on EPM 2000 or 
equivalent filter paper 

12 Nickel (Ni),  Annual Average* 20 20 
AAS/ICP method after 

sampling on EPM 2000 or 
equivalent filter paper 

(Source: Central Pollution Control Board, New Delhi, Notification dated 18th November, 2009) 
Notes:  
1. *Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken 
twice a week, 24 hourly at uniform interval. 
 
2. 24 hourly / 08 hourly or 01 hourly monitored values, as applicable shall be compiled with 
98% of the time in a year. 2% of the time, they may exceed the limits, but not on two consecutive days 
of monitoring 
 
Note: Whenever and wherever monitoring results on two consecutive days of monitoring exceed the 
limits specified above for the respective category, it shall be considered adequate reason to institute 
regular or continuous monitoring and further investigation.  
 
 
 

APPENDIX-6.3 
 

National Ambient Noise Standards 
The Noise Pollution (Regulation and Control) Rules, 2000 

 

Area Code Category of area 
Limit in dB (A) Leq 
Day Time Night Time 

A Industrial 75 70 
B Commercial 65 55 
C Residential 55 45 
D Silence Zone 50 40 

Note-1  Day time is reckoned in between 6 am and 10 pm. 
Note-2  Night time is reckoned in between 10 pm and 6 am. 
Note-3  Silence zone is an area comprising not less than 100 m around hospitals, educational 

institutions, courts, religious places or any other area which is declared as such by the 
competent authority. 

Note-4 Mixed categories of areas may be declared as one of the four above mentioned 
categories by the competent authority. 
*dB(A) Leq denotes the time weighted average of the level of sound in  decibels on 
scale A which is relatable to human hearing. 
  A “decibel” is a unit in which noise is measured. 
“A”, in dB(A) Leq, denotes the frequency weighting in the measurement of  noise 
and corresponds to frequency response characteristics of the human  ear.  
Leq: It is energy mean of the noise level over a specified period. 
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APPENDIX: 6.4 

General Standards for Discharge of Environmental Pollutants: Effluents 
SL.No. Parameter Standards 
  Inland surface 

water 
Public 
Sewers 

Land for 
irrigation 

Marine/Coastal areas 

 (a) (b) (c) (d)  
1 Colour and odor remove as far as practicable  
2 Suspended solids 

mg/l. max. 
100 600 200 a. For process waste water 100, b. For 

cooling water effluent 10% of above 
suspended matter of influent 

3 Particle size of 
suspended solids 

shall pass 850 
micron IS Sieve 

  . Floatable solids, max 3mm, b. Settable 
solids (max 850 micron) 

4 pH value 5.5. to 9.0 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 
5 Temperature shall not exceed  

50C above the 
receiving water 
temperature  

  shall not exceed  50C above the receiving 
water temperature  
 

6 Oil and grease, 
mg./l, max. 

10 20 10 20 

7,  Total residual 
chlorine, mg/l, max 

1.0   1.0 

8 Ammonical nitrogen 
(as N.) mg/l max 

50 50  50 

9 Total Kjeldahl 
Nitrogen (as NH3)  
mg/l. max 

100   100 

10 Free ammonia (as 
NH3), mg/l.max 

5.0   5.0 

11 Biochemical oxygen 
demand (3 days at 
270C), mg/l. max. 

30 350 100 100 

12 Chemical oxygen 
demand, mg/l, max 

250   250 

13 Arsenic (as As) mg/l, 
max 

0.2 0.2 0,2 0.2 

14 Mercury (As Hg), 
mg/l, max. 

0.01 0.01  0.01 

15 Lead (as Pb) mg/l, 
max 

0.1 1.0  2.0 

16 Cadmium  (as Cd) 
mg/l. max 

2.0 1.0  2.0 

17 Hexavalent chro- 
mium (as Cr. +6). 
mg/l, max 

0.1 2.0  1.0 

18 Total Chromium (as 
Cr) mg/l, max 

2.0 2.0  2.0 

19 Copper (as Cu) mg/l, 
max 

3.0 3.0  3.0 

20 Zinc (as Zn) mg/l, 
max 

5.0 15  15 

21 Selenium (as Se) 
mg/l, max 

0.05 0.05  0.05 

22 Nickel (as Ni) mg/l, 
max 

4.0 3.0  5.0 

23 Cyanide (as CN) 
mg/l, max 

0.2 2.0 0.2 0.2 

24 Fluoride (as F) mg/l, 2.0 15  15 
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max 
25 Dissolved 

phosphates (as P) 
mg/l, max 

5.0    

26 Sulfide (as S) mg/l, 
max 

2.0   5.0 

27 Phenolic compounds 
(as C6H5OH) mg/l, 
max 

1.0 5.0  5.0 

28 Radioactive 
materials:  (a)Alfa 
emitters 
microcurie/ml, max.  
(b)Beta emitters 
micro curie/ml,max 

10.7 
 
10.6 

10.7 
 
10.6 

10.8 
 
10.7 

10.7 
 
10.6 

29 Bio-assay test 90% Survival 
of fish after 96 
hours in 100% 
efflu 

90% 
survival of 
fish after 
96 hours 
in 100% 
effluent  
 

90% 
survival of 
fish after 96 
hours in 
100% 
effluent  
 

90% Survival of fish after 96 hours in 
100% effluent 

30 Manganese (as Mn) 2 mg/l 2 mg/l  2 mg/l 
31 Iron (as Fe) 3 mg/l 3 mg/l  3 mg/l 
32 Vanadium (as V) 0.2 mg/l 0.2 mg/l  0.2 mg/l 
33 Nitrate Nitrogen 10 mg/l   20 mg/l 

These standards shall be applicable for industries, operations or process other than those industries operations or 
process for which standards have been specified in schedule of the Environment Protection Rules, 1989 
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APPENDIX- 6.5 

 
Analysis Report of Water Sample 

 
Location   : 
Date and Time of Sampling : 
Sample Code   : 
Sample Type   : 
Source   : 

S.N. Parameters 
Requirement 

(desirable 
Limits) 

Permissible 
Limits in 

absence of 
alternate 

source 

Results of 
Analysis 

1 Total Dissolved Solids, mg/l, Max 500 2000  
2 Colour, Hazen Units 5 15  
3 Turbidity, NTU 1 5  
4 Total Hardness (as CaCO3), mg/l 200 600  
5 Ammonia (as total ammonia-N), mg/ 0.5 No relaxation  
6 Residual free Chlorine, mg/l, Max 0.2 min 1.0  
7 PH Value 6.5-8.5 No relaxation  
8 Chloride (as Cl), mg/l, Max 250 1000  
9 Fluoride (as F), mg/l, Max 1.0 1.5  
10 Total Arsenic (as As), mg/l Max 0.01 0.05  
11 Iron (as Fe), mg/l, Max 0.3 No relaxation  

12 Nitrate (NO3), mg/l, Max 45 No relaxation  

13 Sulphate (SO4), mg/l, Max 200 400  
14 Selenium (as Se), mg/l, Max 0.01 No relaxation  
15 Zinc (as Zn), mg/l 5.0 15  
16 Mercury (as Hg), mg/l. Max 0.001 No relaxation  
17 Lead (as Pb), mg/l, Max 0.01 No relaxation  
18 Cyanide (as CN), mg/l, Max 0.05 No relaxation  
19 Copper (as Cu), mg/l, Max. 0.05 1.5  
20 Chromium (as Cr16), mg/l. 0.01 0.05  
21 Nickel (as Ni), mg/l, Max. 0.02 No relaxation  
22 Cadmium (as Cd), mg/l. Max 0.003 No relaxation  
23 Total Alkalinity (mg/l) 200 600  
24 Calcium Hardness (mg/l) 75 200  
25 Manganese (mg/l)  0.3 ---  
26 Magnesium (mg/l) 150 ----  

Bacteriological Quality of Drinking Water   

1 
 E coli or thermo-tolerant coliform 
Bacteria, Number/100 ml 

Not be 
detectable 

Nil  

2 
. Total coliform bacteria, Number/100 

ml 
Not be 

detectable 
Nil  
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APPENDIX: 6.6 

 
4.1.5	Analysis	Report	of	surface	water	of	Brahmaputra	River	at	the	Intake.	
	
Sample	Collected	:		 24/10/2017	

	
 

S.N.	 Parameters	
Requirement	
(desirable	
Limits)	

Permissible	
Limits	in	
absence	of	
alternate	
source	

Analysis	of	Raw	
water		

Remarks	Intake	point	at	
Dainigaon	near	
Brahmaputra	

River		

1	 Total Dissolved 
Solids, mg/l, Max 

500 2000 80  

2	 Colour, Hazen 
Units 

5 15 X   

3	 Turbidity, NTU 1 5 10 
Above 

permissible 
limits 

4	
Total Hardness 
(as CaCO3), mg/l 200 600 116  

5	
Ammonia (as 
total ammonia-
N), mg/ 

0.5 No relaxation 
X

 

6	
Residual free 
Chlorine, mg/l, 
Max 

0.2 min 1.0 
X

 

7	 PH Value 6.5-8.5 No relaxation 7.21

8	 Chloride (as Cl), 
mg/l, Max 

250 1000 X  

9	
Fluoride (as F), 
mg/l, Max 1.0 1.5 X  

10	
Total Arsenic (as 
As), mg/l Max 0.01 0.05 X  

11	 Iron (as Fe), 
mg/l, Max 0.3 No relaxation 0.25  

12	 Nitrate (NO3), 
mg/l, Max 

45 No relaxation X  

13	 Sulphate (SO4), 
mg/l, Max 

200 400 X  

14	
Selenium (as Se), 
mg/l, Max 0.01 No relaxation 

X
 

15	
Zinc (as Zn), 
mg/l 5.0 15 

X
 

16	 Mercury (as Hg), 
mg/l. Max 0.001 No relaxation BDL   

17	 Lead (as Pb), 
mg/l, Max 

0.01 No relaxation 0.005   

18	 Cyanide (as CN), 
mg/l, Max 

0.05 No relaxation X   

19	 Copper (as Cu), 0.05 1.5 X   
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mg/l, Max. 

20	 Chromium (as 
Cr16), mg/l. 

0.01 0.05 X   

21	 Nickel (as Ni), 
mg/l, Max. 

0.02 No relaxation X   

22	 Cadmium (as 
Cd), mg/l. Max 

0.01 No relaxation X   

23	
Total Alkalinity 
(mg/l) 200 600 X  

24	
Calcium 
Hardness (mg/l) 75 200 X  

25	 Manganese 
(mg/l)  

0.3 --- X  

26	 Magnesium 
(mg/l) 

150 ---- x  

Bacteriological	Quality	of	Surface	Water

1	
d. Total coliform 

Bacteria, 
Number/100 ml

Not to be 
detectable 

Nil	 Present (35) 
Above 

permissible 
limits

2	
b. Total Faecal 
coliform Bacteria, 
Number/ 100 ml	

Not to be 
detectable 

Nil	 Present (20) 
Above 

permissible 
limits

NB:	Provideall	laboratory	Analysis	Reports	for	future	records	
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APPENDIX: 6.7 
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APPENDIX: 6.8. 

SUGGESTED MINIMUM ANNUAL FREQUENCY OF SANITARY INSPECTIONS 

Source and mode of supply Community 
Water Supply 

Agency 
Surveillance Agency 

Treated surface source of 
pipe supply with 

chlorination 
   

< 5,000 population 12 1 1 
5,000-20,000 population - 2 1 

20,000-50,000 population - 12 1 
50,000-1,00,000 population - 24 2 

>1,00,000 population - 48 2 
Source: CPHEEO Manual-Operation and Maintenance of Water Supply System, 2005 for 
minimum tests to be performed. 

 

APPENDIX: 6.9. 

SUGGESTED MINIMUM SAMPLING FREQUENCY FOR WATER QUALITY CONTROL 
MONITORING 
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1 2 3 4 5 6 7 8 9 10 11 
1 Surface 

Water 
         

a. Raw 
water 
source and 
intake 
point 

Daily  √ √      
Weekly    √     
Annuall
y 

     √ √  

Occasio
nal (as 
and 
when 
required
) 

    √    

 b. Sedimen
tation 
Tank 
after 
clarifier 

Daily  Turbidi
ty only 

      

Weekly    √     

Occasio
nal (as 
and 
when 

    √    



EMP of Jorhat Project 
 

Page 48 of 57 
 

required
) 

 c. Filtere
d 
water 

Daily  Turbidit
y only 

      

Weekly    √     
 d. Clear 

water 
storag
e 
reserv
oir 

Daily √ √ √      
Weekly    √     

 e. Distri
bution 
syste
m 

Daily √        

Weekly    √     

Monthly  √ √      

Source: CPHEEO Manual-Operation and Maintenance of Water Supply System, 2005 for minimum tests 
to be performed. 

NB: Parameters and frequency are general in nature and in case of special situations; they can be altered 
according to the local by the local authority. 

 

APPENDIX: 6.10 

CLEANING OF SERVICE RESERVOIRS 

The following activities are normally involved in cleaning of a water tank / Service Reservoirs 
(Elevated or ground) 
 
• Make alternate arrangement for water supply to consumers served by the Service Reservoirs (SR). 
• Close the inlet line before commencing cleaning of SR. 
• Draw the water from the SR till 200-300 mm water is left in the SR. 
• Close the outlet valve so that no water will be used while the tank is being cleaned. 
• Collect sample of water and silt/mud accumulated in the Tank and get the biological analysis done 
and for inspect for presence of snails and worms. If snails and worms are found, find the source and 
eliminate it. 
• Drain and dispose of the remaining water and silt. 
• Wash the interior of tank walls and floor with water hose and brushes. 
• Inspect the interior of walls and ceiling of tank for signs of peeling off or deterioration. 
• Apply disinfectant (Supernatant of Bleaching powder) to the walls and floor before starting the 
filling of the tank/SR. 
• Frequency of cleaning of SR depends on the extent of silting, development of bio films and results 
from water quality monitoring. 
 
(Source: CPHEEO Manual on Operation and Maintenance of Water Supply Systems)  
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APPENDIX: 6.14 

Typical signage for Speed Limits 
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