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This initial environmental examination is a document of the borrower. The views expressed herein 
do not necessarily represent those of ADB's Board of Directors, Management, or staff and may 
be preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s website. 
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a territory or geographic area in this document, the Asian Development Bank 
does not intend to make any judgments as to the legal or other status of any territory or area. 
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Figure A2 & A3: Work on shoulder or parking lane & Shoulder or parking lane 
closed on divided road 
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Figure A4 & A5: Work in Travel lane & Lane closure on road with low volume 
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Figure A6 & A7: Lane closure on a two-line road with low volume (with yield sign) & Lane 
closure on a two-line road with low volume (one flagger operation) 
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Figure A8 & A9: Lane Closure on a Two-Lane Road (Two Flagger Operation) & Lane 
Closure on a Four-Lane Undivided Road 
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Figure A10 & A11: Lane Closure on Divided Roadway & Half Road Closure on Multi-
Lane Roadway 
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Figure A12: Street closure with detour 
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Appendix 15: WHO Interim Guidance on Water, Sanitation, Hygiene and Waste 
Management for the COVID19 Virus 
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Appendix 16: IFC benchmark standards for workers accommodation 
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Appendix 17: Guidelines and Emergency plan for handling and storing chlorine 
Instructions for Storage and Handling of Chlorine Cylinders 

 
 (Based on the ‘Manual on Operation and Maintenance of Water Supply Systems’ published 

by the Central Public Health and Environmental Engineering Organization (CPHEEO) in 

2005) 
 

1. Storage Area 
 

(i) Obtain storage license from controller of explosives under Gas Cylinder Rules 
2004 if the quantity of Cl2 containers to be stored is more than 5 Nos. 

(ii) Storage area should be cool, dry, well ventilated, and clean of trash and 
protected from external heat sources. Please refer to Manual on “Water Supply 
and Treatment”, (1999 Edition), for further details. 

(iii) Ventilation must be sufficient to prevent accumulation of vapor pockets. The 
exhaust should be located either near the floor or duct be provided extending to 
the floor.  All fan switches should be outside the storage area. 

(iv) Do not store container directly under the sun. 
(v) Weather cock should be installed near the storage to determine wind direction. 
(vi) The storage building should be of non-combustible construction with at least two 

exits opening outside. 
(vii) Neutralization system should be provided. 
(viii) Continuous monitoring of chlorine leak detection equipment with alarm should 

be installed in the storage area. 
(ix) The area should be free and remote from elevators, gangways or ventilating 

system to avoid dangerous concentration of Chlorine during leak. 
(x) Two portable foam type fire extinguishers should be provided in the premises. 
(xi) Corrosive substances shall not be stored nearby which react violently with each 

other. 
(xii) Unauthorized person should not be allowed to enter into the storage area. 
(xiii) The floor level of storage shed should be preferably 30 cms (at least one foot) 

higher from the ground level to avoid water logging. 
(xiv) Ensure that all containers are properly fitted with safety caps or hooks. 

 
 2. Cylinder & Drum Containers 
  

a) Store chlorine cylinders upright and secure them so that they do not fall. 
b) Drum containers should be stored on their sides on rails, a few inches above the 

floor. They should not be stacked one upon the other. They should be stored such 
that the valves are in vertical plane. 

c) Keep enough space between containers so as to have accessibility in case of 
emergency. 

d) Store the containers in a covered shed only. Keep them away from any source of 
heat as excessive heat may increase the pressure in container which will result into 
burst. 

e) Do not store explosives, acids, turpentine, ether, anhydrous ammonia, finely divided 
metals   or other flammable material in the vicinity of Chlorine. 

f) Do not store containers in wet and muddy areas. 
g) Store filled and empty containers separately. 
h) Protective covers for valves are secured even when the containers are empty, except 

during use in the system. 
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i) Never use containers as a roller to move other equipment. 
j) Never tamper with fusible plugs of tonners. 
k) Check leakages every day by means of ammonia torch. However, it should not be 

touched to brass components like valves of container for safety. 
l) Never carry out any welding work on the chlorine system as combustion of  steel 

takes place  at 2510C in presence of chlorine. 
m) The boxes containing emergency kit, safety applications and self-contained 

breathing apparatus should be kept in working order in an easily approachable area. 
 

 3. Use of Cylinders & Drum Containers in Process System 
a) Use containers in the order of their receipt, as valve packing can get hardened during 

prolonged storage and cause gas leaks. 
b) Do not use oil or lubricant on any valve of the containers. 
c) Badly fitting connections should not be forced and correct tool should always be used 

for opening and closing valves. They should never be hammered. 
d) The area should be well ventilated with frequent air changes. 
e) Transport the cylinders to the process area by using crane, hoist or railings etc. 
f) The drum containers should be kept in a horizontal position in such a way that the 

valves   are in a vertical plane. The upper valve gives out gas and the lower one gives 
out liquid chlorine. 

g) The cylinder should be kept in upright position in order to release gas from the valve. 
For liquid chlorine withdrawal, it should be inverted with the help of an inverted rack. 

h) Connect the containers to the system by using approved accessories. 
i) Use copper flexible tube, with lead washer containing 2 to 4% antimony or bonded 

asbestos or Teflon washer. Use yoke clamp for connecting chlorine container. 
j) Never use rubber tubes, PVC tubes etc. for making connections. 
k) Use the right spanner for operating the valve. Always keep the spanner on the valve 

spindle. Never use ill-fitting spanner. 
l) After making the flexible connection, check for the leakage by means of ammonia 

torch but it should not come in contact with a valve. 
m) Keep minimum distance between the container valve and header valve so that during 

change-over of the container, minimum amount of gas leaks. 
n) The material of construction of the adopter should be same as that of valve outlet 

threads. o. The valve should not be used as a regulator for controlling the chlorine. 
During regulation due to high velocity of Chlorine, the valve gets damaged which in 
turn can cause difficulty in closing. 

o) The tools and other equipment used for operating the container should be clean and 
free of grease, dust or grit. 

p) Wear breathing apparatus while making the change-over of the container from the 
process header. 

q) Do not heat the container to withdraw more gas at faster rate. 
r) Use pressure gauge and flow measuring device to control the flow and to know the 

quantity of gas left in the container. 
s) Use an inverted U type barometric leg or vacuum breaking arrangement for 

connecting the container to the process piping. 
t) Withdrawal of the gas should be stopped when the gas pressure inside the container 

is between 0.1 to 0.5 kg/cm2 approximately. 
u) If withdrawal of the gas from the container connected to the process system has to 

be suspended for long intervals, it should be disconnected from the system, and the 
valve cap and hood replaced. 

v) Gas containers should be handled by trained persons only. 
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 4. Disconnecting  Containers from Process System 

a) Use breathing apparatus before disconnecting the container. 
b) First close the container valve fully. After removal of chlorine the process valve 

should be closed. 
c) Remove the flexible connection, plug the flexible connection in order to avoid 

entry of humid air. Replace the valve cap or hood on the container. 
d) Put the tag on the empty container & bring it to storage area marked for empties.  

e. Check   for the leakage. 

 
4. Loading and Unloading of Containers 
 

a) The handling of containers should be done under the supervision of trained and 
competent person. 

b) It should be done carefully with a crane, hoist or slanted ramp. Do not use magnet or 
sharp object for lifting the containers. 

c) Small cylinders should not be lifted by means of valve caps as these are not designed 
to carry the weight. 

d) The containers should not be allowed to strike against each other or against any 
hard object. 

e) Vehicles should be braked and isolated against any movement. 
f) After loading, the containers should be secured properly with the help of wooden 

wedges, rope or sling wire so that they do not roll away. 
g) The containers should never be dropped directly to the ground or on the tyre from 

the vehicle. 
h) There should be no sharp projection in the vehicle. 
i) Containers must have valve caps and plugs fitted properly. 
j) Check containers for leakage before loading/unloading. 

 
6. Transportation of Container 
 

a) The name of the chemical along with diamond pictorial sign denoting the dangerous 
goods should be marked on the vehicle. 

b) The name of the transporter, his address and telephone number should be clearly 
written on the vehicle. 

c) The vehicle should not be used to transport any material other than what is written 
on it. 

d) Only trained drivers and cleaners should transport hazardous chemical 
e) The driver should not transport any leaking cylinder. 
f) The cylinder should not project outside the vehicle. 
g) The transporter must ensure that every vehicle driver must carry “Trem Card” 

(Transport Emergency Card) and ‘Instructions in writing booklet’ and follow them. 
h) Every driver must carry safety appliances with him, viz; Emergency kit, breathing 

apparatus etc. 
i) The vehicles must be driven carefully, especially in crowded localities and on bumpy 

roads. Do not apply sudden brakes. 
j) Check for the leakage from time to time. 
k) In the case of uncontrollable leakage the vehicle should be taken to an open area 

where there is less population. 
 
7. Emergency Kit It consists of various tools and appliances like gaskets, yokes, studs, tie 
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rods hoods, clamps, spanners, mild steel channels, screws, pins, wooden pegs etc. of 
standard sizes. Separate kits are used for cylinders and tonners. All the gadgets are designed 
for using in controlling or stopping the leakages from valves, fusible plug and side walls of 
cylinders and containers used for handling chlorine. 

 

a. Leakage may occur through the valve. There are basically four types of valve leaks. 
1 Valve packing 

2 Valve seat 

3 Defective inlet thread 
4 Broken valve thread 

 

b. Leakage may occur through container wall. For controlling such leakages, clamps are 
used for cylinders and chain and yoke arrangement is used for tonner. Sometimes wooden 
peg is used by driving into the leaking hole as a temporary arrangement. 

 
c. Leakage may occur through fusible plug. 

1 If the leakage is through the threads of fusible plug, yoke, hood and cap nut arrangement 
is used to control the leak. 

2 If fusible metal itself in the plug is leaking, yoke and stud arrangement is used to control 
the leak. 

 
1. First Aid to be Provided for a Person Affected by Chlorine 

 
a. General Remove the affected person immediately to an uncontaminated area. Remove 
contaminated clothing and wash contaminated parts of the body with soap and plenty of water. 
Lay down the affected person in cardiac position and keep him warm. Call a physician for 
medical assistance at the earliest. Caution: Never attempt to neutralize chlorine with other 
chemicals. 

b. Skin Contact Remove the contaminated clothes, wash the affected skin with large quantity 
of water. Caution: No ointment should be applied unless prescribed by the physician. 

c. Eye Contact If eyes get affected with liquid chlorine or high concentration of chlorine gas, 

they must be flushed immediately with running water for at least 15 minutes keeping the 

eyelids open by hand. Caution: No ointment should be used unless prescribed by an eye 

specialist. 

d. Inhalation   If the victim is conscious, take him to a quiet place and lay him down on his   
back, with head and back elevated (cardiac position). Loosen his clothes and keep him warm 
using blankets. Give him tea, coffee, milk, peppermint etc. for making good effect on breathing 
system. If the victim is unconscious, but breathing, lay him down in the position mentioned 
above and give oxygen at low pressure until the arrival of doctor. If breathing has stopped, 
quickly stretch him out on the ground or a blanket if available, loosen his collar and belt and 

start artificial respiration without delay. Neilson arm lift back pressure method is useful.  
Automatic artificial respiration is preferable if available. Continue the respiration until the 
arrival   of the doctor. Amboo bag can also be used for this purpose. 

 
3. On-Site Emergency Plan to Cover the Leakage of Chlorine 

 

 Introduction As chlorine is a hazardous chemical, handling and storage of it demand 
adequate precautions to avoid possible hazards. Leakage of chlorine may develop into a 

major emergency. Therefore the emergency procedure to cover this eventuality is essential.  
It is drawn in the form of on-site emergency plan. The elements of onsite emergency plan are 
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as follows: 
 Identification of Hazard Chart 

In this case the site risk is evaluated by the expert and the extent of the probable damage is 
calculated on the basis of stored chlorine quantity, nearby population, wind direction, type of 
equipment failure etc. For this purpose hazard analysis is conducted in which case all the 
hazardous properties of chlorine are considered. If evacuation is required, the range of it is 
calculated. 
Appointing Key Persons In order to control the incident like chlorine leakage, it is essential 

to appoint various persons with their well-defined responsibilities. Taking into account the 
various activities likely to be involved, the following key persons are appointed (i) Site 
Controller, (ii) Incident controller, (iii) Shift Executive In charge, (iv) Communication Officer, 
(v) Safety Officer, (vi) Fire and Security Officer, (vii) Utilities and Services In charge, (viii) 
Traffic Controller, (ix) First Aider 
 

Assembly Points These points are set up where persons from the plant would assemble in 
case of chlorine leakage. At these points the in-charge for counting the heads will be 
available. 

 
 Emergency Control Center 

The control center is the focal point in case of an emergency from where the operations to 
handle the emergency from are directed and coordinated. It contains site plan, telephone lines, 
public address system, safety equipment, first aid boxes, loud speaker, torches, list of 
essential telephone numbers, viz. fire brigade, police, hospital, civil defence, collector, factory 
inspector, organizational authorities, chlorine suppliers, mutual aid group, social workers, list 
of  key  persons and their addresses, copy of chemical fact sheet, location plan of fire hydrant, 
details of dispersion model of chlorine gas, population distribution pattern, location of alarm 

system. 

 
 Procedure to Meet Emergency 

The actions to be taken by the staff and authority are given below; Emergency Alarm:  An 
audible emergency alarm system is installed throughout the plant. On hearing the alarm the 
incident controller will activate the public address system to communicate with the staff about 
the emergency and give specific instructions for evacuations etc. anyone can report the 

occurrence of chlorine leakage to section in-charge or incident controller through telephone 
or intercom or in person. 

 
 Communication 
  

Communication officer shall establish the communication suitable to that incident. 

 
 Services 

For quickness and efficient operation of emergency plan the plant is divided into convenient 
number of zones and clearly marked on the plan. These are emergency services viz.  
firefighting, first aid, rescue, alternative source of power  supply, communication with local 

bodies  etc. The incident controller will hand over the charge to the site controller of all these 
coordinating activities, when the site controller appears on the site. The site controller will 
coordinate all the activities of the key persons. On hearing the emergency alarm system all 
the key persons will take their charge. In case of their absence other alternatives are 
nominated.    The person nominated for personnel and administration purposes will be 
responsible for informing all statutory authorities, keeping account of all persons in the plant 
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including contract labor, casual workers and visitors. He will be responsible for giving 
information to press or any outside agencies. He is also responsible for organizing canteen 
facilities and keeping informed the families of affected persons. The person nominated as 
security officer should guide police, fire fighting and control the vehicle entries. The site 

controller or any other nominated person will announce resumption of normalcy after 
everything is brought under control. The onsite emergency plan needs to be evaluated by 
mock drill. Any weaknesses noticed during such drills should be noted and the plan is modified 
to eliminate the weaknesses. 

 
 Emergency 

Measures In case of leakage or spillage of Chlorine, the following emergency measures 
should be taken: 

1) Take a shallow breath and keep eyes opened to a minimum. 
2) Evacuate the area. 
3) Investigate the leak with proper gas mask and other appropriate Personal protection. 
4) The investigator must be watched by a rescuer to rescue him in emergency. 
5) If liquid leak occurs, turn the containers so as to leak only gas. 
6) In case of major leakage, all persons including neighbors should be warned. 
7) As the escaping gas is carried in the direction of the wind all persons should be 

moved in a direction opposite to that of the wind. Nose should be covered with wet 
handkerchief. 

8) Under no circumstances should water or other liquid be directed towards leaking 
containers, because water makes the leak worse due to corrosive effect. 

9) The spillage should be controlled for evaporation by spraying chilled water having 
temperature below 9.4oC. With this water crystalline hydrates are formed which will 
temporarily avoid evaporation. Then try to neutralize the spillage by caustic soda or 
soda ash or hydrated Lime solution carefully. If fluroprotein foam is available, use for 
preventing the evaporation of liquid chlorine. 

10) Use emergency kit for controlling the leak. 
11) On controlling the leakage, use the container in the system or neutralize the contents 

in alkali solution such as caustic soda, soda ash or hydrated lime. Caution: Keep the 
supply of caustic soda or soda ash or hydrated lime available. Do not push the 
leaking container in the alkali tank. Connect the container to the tank by barometric 
leg. 

12) If container commences leak during transport, it should be carried on to its destination 
or manufacturer or to remote place where it will be less harmful. Keeping the vehicle 
moving will prevent accumulation of high concentrations. 

13) Only specially trained and equipped workers should deal with emergency arising due 
to major leakage. 

14) If major leak takes place, alert the public nearby by sounding the siren. 
15) Any minor leakage must be attended immediately or it will become worse. 
16) If the leakage is in the process system, stop the valve on the container at once. 

 
 Safety Systems Required at Chlorination Plant 

    The following safety systems should be kept ready at the chlorination plant: 

 
1) Breathing apparatus. 
2) Emergency kit. 
3) Leak detectors. 
4) Neutralization tank. 
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5) Siren system. 
6) Display of boards in local language for public cautioning, first aid and list of different 

authorities with phone numbers. 
7) Communication system. 
8) Tagging system for equipment. 
9) First aid including tablets and cough mixtures. 
10) Exhaust fans. 
11) Testing of pressure vessels, chlorine lines etc. every year as per factory act. 
12) Training & mock drill. 
13) Safety showers. 
14) Eye fountain. 
15) Personal protective equipment. 
16) Protecting hoods for ton-containers. 
17) Fire extinguishers. 
18) Wind cock. 

 



316 

 

Appendix 18: Summary of Public Consultations  

  Sr. No. 
   Date of 
Consultation 

Name of Persons  Location Topic Discussed Issues Addressed 

1     26.2.19 Raja-NGO Worker, Er. 
S.C.Joshi, UJN, K.M 
Sharma – Swajal, 
Rakesh Kugshal, Darspal 
Singh, Sandeep Dogra, 
Vijay , Swati   

Nagar Nigam    
Office 

1) Discussed about the water supply, 
sewer network, storm water drainage 
related issues of the Banjarawala 
area, 

2)  Implementation arrangements, 
tentative Implementation schedule 
and DBO mode of implementation 
system, 

3) Role of ULB in project 
implementation and monitoring, 

4) Construction of assets may cause 
some public inconveniences for a 
shorter period     

     

1) Explained the scope of work 
planned under the Banjarawala Packages 
like 100% water supply connections to all 
inhabitants, Storm Water Drainage on  
major colony roads, Sewer-Household 
Service Connection to all  households 

2) Explained that UUSDA under UDD- 
GoUK will implement the project, 
supported by ADB and Design , Built and 
Operate mode of contract arrangement 
will be executed, 

3) Explained that ULD, i.e. Nagar 
Nigam Dehradun will assist in planning the 
project and will facilitate in providing the 
suitable land and other facilities for the 
project, during the implementation phase 
and O&M phase the motoring support will 
also be required from the Nagar Nigam 

2    6.01.2021 Mirja Noor, 
kahlorrorehman, Alam, 
Noorulhak, Rameeli, 
Bobby, Ramkumar, 
Anita, Suresh, Pooja, 
Siraj, Halima, usha, 
Kanta, Ramkumar, Suraj 

 

Doon 
University road 
to Mothrowala 

 

1) About existing  Sewerage facility in 
area. 

2) Scenario of current  Water Supplied 
including water quality issues in  
area. 

3) Existing Waste management  facility 
scenario in the area, 

4) Present condition of & requirement 
of Storm Water drainage in the 
targeted colonies of the subproject  

1) All the residents present in the 
consultation have shown their 
willingness to participate in project. And 
increased awareness about the direct 
benefits along with latent benefits of the 
project were discussed. 

2) The residents of the area informed 
that they have water supply connection 
but there are issues of water pressure and 
quality during rainy seasons. 

3) There is Nagar Nigam led  solid 
waste management facility but no 
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5) Details of the Work Proposed by 
UIRUDP-subproject package  

6) Opinion of residents and other 
stakeholders on willingness to pay 
for improved services of water 
supply, sewer and storm water 
drainage, 

7) Discussion about the Resettlement 
related provisions for the vulnerable 
Affected Families,  

8)  Water Supply and Sewer House 
service connection for all including 
poor and vulnerable families. 

sewerage facility, which is a priority of the 
area. 

4) There is no storm water drainage in 
the colony roads though in major roads of 
the area its constructed.  

5) Residents have  expressed concern 
related to the time schedule of the 
construction work; it was assured that 
efforts will be made by the project authority 
to try and complete the work in time to 
reduce inconvenience. Moreover it was 
also explained that the construction 
schedule will be explained in detail before 
real field execution of proposed works. 

6) Summarized scope of the proposed 
discussed with community  
 

6) Community members    have told that for 
improved service level of water supply they 
are willing to pay even the higher charges as 
per govt rules and storm water and sewer 
charges are already part of development 
charges so better facility is the responsibility 
of the ULB, but we will support any tariff 
revision, if required. 
7) Explained that as per ADB -SPS 2009 
there is a provision of resettlement benefits 
for the project affected persons if they will 
have some livelihood loss. 
8) All the residents will be eligible to get the 
benefits from the project  
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     3   7.01.2021 Ramsh, naresh, Sita devi, 
Parwati Tara, Somesh, 
Omveer singh, 
Satyanarayan, Sarala, 
Rekha, Bhagwati, Suneeta, 
Ganga, Lalita, 

New Canal 
Road 

Mothrowala   

1) Details of proposed Scope of 
Work of the subproject and  area 
to be covered under the subproject 
discussed with the residents and 
vendors, 

2) Tentative Project 
implementation period and possible 
inconveniences during the 
construction period shared during 
consultation with community present 
from the locality ,  

3) Detailed discussion about 
current level of service of Water supply
 and condition of Sewerage and 
storm water drainage in the town/ 
Present drinking water- sewer and 
storm water management problem-
quantity and quality 

1) Few people  have told that they are  
aware of the proposed subproject, 

2) All the residents expressed their 
concerned about the poor sewerage 
conditions. It was confirmed that presently 
the area is not covered under sewer 
system.  

3) It was told by the residents that the 
condition of storm water drainage condition 
is not up to the mark; the low-lying areas  
generally get flooded during rainy season. 
With the proper implementation of the 
Safeguard Policy, the sufferings of local 
people will be reduced to a large extent 
during project implementation phase. 

4) Any grievances related to project work 

will be addressed through Common GRM 

system of the project. Any person, 

irrespective of class, creed or occupation will 

have the access to the said GRM to lodge 

complaint.    
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      4     8.01.2021  Bhoopa Kumar, Jamuna 
Devi, Motilal, Vikram S. 
Rawat, Vikram Patwal, 
Suneet nainithani, Vineet 
Naithani, Gayatri Devi, 
Dhaneashwari, Rama Gaur, 
Mukeshm S.p Sati, Ramani 
Ghldiyal, Shanti Devi, 
Govind singh, Abhijit Kumar, 
Yudhveer Singh, Balwant 
Kumar, Prema Devi     

Neelkanth 
Colony, 

Shriram Vihar 
and 

Geetanjali 
Enclave 

 

1) Explained about the details of 
project benefits proposed under the 
subproject, 

2) Discussion about requirement of 
the project and willingness  of 
residents to pay for improved services 
of Sewerage and Storm water 
drainage, 

Benefits of sewer project and storm 
water drainage. 

1) Residents expressed their views 
about the  willingness to engage with the 
project and explore job opportunities. 
Mostly people are willing to take the house 
service connections (water supply and 
sewer) and enjoy benefits of the subproject. 
2) People present during the 
consultation have shown willing to pay for 
the improved services like regular 24x7 
portable water. 
3) As regards the storm water drainage 
and sewer project,  it has been told by the 
residents that it will improve the roads and 
condition of low laying areas and improve 
the quality of river where the outfall will go. 

4) Due provisions have been made in 
the  implementation of the Environmental 
Management Plan & Safeguard Policy; the 
sufferings of local people will be reduced to 
a large extent during project 
implementation phase. 

      5     8.01.2021 Dharam Pal Singh, Naveen 
Kumar,  balam Singh, neela, 
Moti lal, Meera Singh, Alam 
Singh, Monika Devi, 
Bacchee Singh, Keshar 
Singh, Prem lal, Bharat 
Singh Sajwan, Tara Dutt, 
Leela Mani, Shekhar Pathak, 
Prem Bahadur  

Ram krishna 
Colony, Swarn 

Ganga 
Enclave, Trihari 

nagar 

 

1) Discussed  about the details of 
project benefits proposed under 
the subproject, 

2) Explained  about requirement of 
the project and willingness  of 
residents to pay for improved services 
of Sewerage and Storm water 
drainage, 

1) Community members told that  they 
are  willing to engage with the project and 
explore job opportunities. Mostly people are 
willing to take the house service 
connections (water supply and sewer) and 
enjoy benefits of the subproject. 
2) Residents’ have shown willingness 
to pay for the improved services like regular 
24x7 portable water. 
3) As regards the storm water drainage 
and sewer project,  it has been told by the 
residents that it will improve the roads and 
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3)  Discussed the details of the 
benefits of sewer project and 
storm water drainage. 

4) Discussion about air, noise, water 

pollution, traffic diversion, disposal of 

surplus earth and inconvenience 

during social occasions 

5) Role of Community institutions, 

CBOs, Nagar Nigam members  in 

the project  

condition of low laying areas and improve 
the quality of river where the outfall will go. 
4)  It was told that the 
provisions have been made in the  
implementation of the Environmental 
Management Plan & Safeguard Policy, and 
Resettlement plan prepared for the 
subproject that the sufferings of local 
people will be reduced to a large extent 
during project implementation phase. Also 
through regular periodic consultations the 
feedback of the community members will be 
collected for any midcourse correction In 
implementation schedule and other 
modalities.. 
4) It was told that UUSDA the IA of the 
UIRUDP is part of Urban Development 
department, Nagar Nigam is one of the key 
agency involved in planning phase and will 
also be extending their support of 
implementation and monitoring of the 
project up to the O&M period of the project, 
the community level disclosures is one 
essential part of the project wherein support 
of the CBOs, SHGs and other institutions 
will be mobilized.  
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Photographs of Cosultations 
 
 

 
 

Consultation at Nagar Nigam Office, Dehradun 
 

 

                                
Doon University road                                                                             New Canal Road   
 

 
Neelkanth Colony                                                                             Trihari nagar 
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Kederpur Market                                                     Mothorowala Road Market 

 
 

List of Participants 
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 Appendix 19: Sample Grievance Registration Form 

(To be available in Hindi and English) 
 

The  Project welcomes complaints, 
suggestions, queries, and comments regarding project implementation. We encourage persons 
with grievance to provide their name and contact information to enable us to get in touch with 
you for clarification and feedback. 
Should you choose to include your personal details but want that information to remain 
confidential, please inform us by writing/typing *(CONFIDENTIAL)* above your name. Thank 
you. 

 

Date Place of registration Project Town 
 

Project: 

Contact information/personal details 

Name  Gender * Male 
* Female 

Age  

Home address  

Place  

Phone no.  

E-mail  

Complaint/suggestion/comment/question Please provide the details (who, what, where, and how) of your 
grievance below: 

 
 

If included as attachment/note/letter, please tick here: 

How do you want us to reach you for feedback or update on your comment/grievance? 

 
 

FOR OFFICIAL USE ONLY 

Registered by: (Name of official registering grievance) 

Mode of communication: 
Note/letter 
E-mail 
Verbal/telephonic 

Reviewed by: (Names/positions of officials reviewing grievance) 

Action taken: 

Whether action taken disclosed: Yes 
No 

Means of disclosure: 
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Appendix 20: Sample Environmental Site Inspection Checklist 
 

Project Name Contract 

Number  
 

NAME:  DATE:   
TITLE:   DMA:   

LOCATION:   GROUP:    

 

WEATHER: 
 

 Project 
Activity 
Stage 

Survey  

Design  

Implementation  

Pre-Commissioning  

Guarantee Period  

 
  

Monitoring Items Compliance 

Compliance marked as Yes / No / Not applicable (NA) / Partially 
Implemented (PI) 

 

EHS supervisor appointed by contractor and available on site  

Construction site management plan (spoils, safety, schedule, equipment etc.,) 
prepared 

 

Traffic management plan prepared  

Dust is under control  

Excavated soil properly placed within minimum space  

Construction area is confined; no traffic/pedestrian entry observed  

Surplus soil/debris/waste is disposed without delay  

Construction material (sand/gravel/aggregate) brought to site as & when  required 

only 

 

Tarpaulins used to cover sand & other loose material when transported by 
Vehicles 

 

After unloading , wheels & undercarriage of vehicles cleaned prior to leaving the site  

No chance finds encountered during excavation  

Work is planned in consultation with traffic police  

Work is not being conducted during heavy traffic  

Work at a stretch is completed within a day (excavation, pipe  laying  &  backfilling)  

Pipe trenches are not kept open unduly  

Road is not completely closed; work is conducted on edge; at least one line is kept 
open 

 

Road is closed; alternative route provided & public informed, information board 
provided 

 

Pedestrian access to houses is not blocked due to pipe laying  

Spaces left in between trenches for access  

Wooden planks/metal sheets provided across trench for pedestrian  

No public/unauthorized entry observed in work site  
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Children safety measures (barricades, security) in place at works in residential areas  

Prior public information provided about the work, schedule and disturbances  

Caution/warning board provided on site  

Guards with red flag provided during work at busy roads  

Workers using appropriate PPE (boots, gloves, helmets, ear muffs etc)  

Workers conducting or near heavy noise work is provided with ear muffs  

Contractor is following standard & safe construction practices  

Deep excavation is conducted with land slip/protection measures  

First aid facilities are available on site and workers informed  

Drinking water provided at the site  

Monitoring Items Compliance 

Toilet facility provided at the site  

Separate toilet facility is provided for women workers  

Workers camps are maintained cleanly  

Adequate toilet & bath facilities provided  

Contractor employed local workers as far as possible  

Workers camp set up with the permission of PIU  

Adequate housing provided  

Sufficient water provided for drinking/washing/bath  

No noisy work is conducted in the nights  

Local people informed of noisy work  

No blasting activity conducted  

Pneumatic drills or other equipment creating vibration is not used near old/risky 
buildings 

 

 

 
Signature 

 
 

Sign off  

 

 

Name Name 

Position Position 
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Appendix 21: Semi Annual Environmental Monitoring Report Format 
 

 
I. INTRODUCTION 

• Overall project description and objectives 

• Environmental category as per ADB Safeguard Policy Statement, 2009 

• Environmental category of each subproject as per national laws and regulations 

• Project Safeguards Team 

 
Name Designation/Office Email Address Contact Number 

1. PMU    

    

    

    

2. PIUs    

    

    

    

    

3. Consultants    

    

    

    

    

 

• Overall project and sub-project progress and status 

• Description of subprojects (package-wise) and status of implementation (preliminary, detailed 
design, on-going construction, completed, and/or O&M stage) 

 
 

Package 

Number 

Components/

Lis t of Works 

Status of 

Implementation 
(PreliminaryDesign/

Detailed Design/On-

going 
Construction/Compl

eted/O&M)a
 

Contract Status 

(specify if under 
bidding or contract 

awarded) 

If On-going 
Construction 

%Physical 
Progress 

Expected 
Completion 

Date 

      

      

      

      

      

      

      

      

      

      

a- If on-going construction, include %physical progress and expected date of completion. 
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II. COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY ENVIRONMENTAL 

REQUIREMENTS  

 

Package 
No. 

Subproject 
Name 

Statutory 

Environmental 
Requirements 

Status of 
Compliance 

Validity 

if 
obtained 

Action 
Required 

Specific 

Conditions that 
will require 

      environmental 

monitoring as 

per 
Environment 

Clearance, 
Consent/Permit 
to Established 

       

       

       

a- All statutory clearance/s, no-objection certificates, permit/s, etc. should be obtained prior to award of contract/s. 

Attach as appendix all clearance obtained during the reporting period. If already reported, specify in the “remarks” 

column. 

b- Specify (environmental clearance? Permit/consent to establish? Forest clearance? Etc.) 

c- Specify if obtained, submitted and awaiting approval, application not yet submitted. 

d- Example: Environmental Clearance requires ambient air quality monitoring, Forest Clearance/Tree- cutting Permit 

requires 2 trees for every tree, etc. 

 
III. COMPLIANCE STATUS WITH ENVIRONMENTAL LOAN COVENANTS 

No. (List schedule 

and paragraph 

number of Loan 

Agreement) 

Covenant Status of Compliance Action Required 

    

    

    

 
IV. COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT PLAN (REFER TO 

EMP TABLES IN APPROVED IEE/S) 

 

• Confirm if IEE/s require contractors to submit site-specific EMP/construction EMPs.  If not, describe the 
methodology of monitoring each package under implementation. 

 
Package-wise Implementation Status 

Packag
e    

Number 

Component 
s 

Design Status 
(Preliminary 

Design Stage/ 
Detailed 

Design 
Completed) 

Final IEE based on Detailed Design Site-specific 
EMP (or 

Constructio
n EMP) 

Approved by 
Project 

Director? 
(Yes/No) 

Remark 
s 

Not yet 

due 

(detailed 
design not 

yet  
completed 

) 

Submitted 

to ADB 

(Provide 
Date of 

Submission 
) 

Disclose 

d on 

project 
website 

(Provide 
Link) 

Final IEE 

provided to 

Contractor/ 

s 
(Yes/No) 

 

         

         

         

         

         

 

• Identify the role/s of Safeguards Team including schedule of on-site verification of reports submitted by 
consultants and contractors. 
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• For each package, provide name/s and contact details of contractor/s’ nodal person/s for environmental 
safeguards. 

• Include as appendix all supporting documents including signed monthly environmental site inspection 
reports prepared by consultants and/or contractors. 

• With reference to approved EMP/site-specific EMP/construction EMP, complete the table below 

• Provide the monitoring results as per the parameters outlined in the approved EMP (or site- specific 
EMP/construction EMP when applicable). 

• In addition to the table on EMP implementation, the main text of the report  should  discuss  in details the 
following items: 

(i) Grievance Redress Mechanism. Provide information on establishment of grievance redress mechanism 

and capacity of grievance redress committee to address project-related issues/complaints. Include as appendix 

Notification of the GRM (town-wise if applicable). 

(ii) Complaints Received during the Reporting Period. Provide information on number, nature, and 

resolution of complaints received during reporting period. Attach records as per GRM in the approved IEE. Identify 

safeguards team member/s involved in the GRM process. Attach minutes of meetings (ensure English translation 

is provided). 

 
o Confirm if any dust was noted to escape the site boundaries and identify dust suppression techniques 
followed for site/s. 

o Identify muddy water was escaping site boundaries or muddy tracks were seen on adjacent roads. 
o Identify type of erosion and sediment control measures installed on site/s, condition of erosion     and 
sediment control measures including if these were intact following heavy rain; 

o Identify designated areas for concrete works, chemical storage, construction materials, and refueling. 
Attach photographs of each area. 

o Confirm spill kits on site and site procedure for handling emergencies. 
o Identify any chemical stored on site and provide information on storage condition. Attach photograph. 

o Describe management of stockpiles (construction materials, excavated soils, spoils, etc.). Provide 
photographs. 

o Describe management of solid and liquid wastes on-site  (quantity generated,  transport, storage and 
disposal). Provide photographs. 

o Provide information on barricades, signages, and on-site boards. Provide photographs. 

o Provide information on 
o Checking if there are any activities being under taken out of working hours and how that is being 
managed. 
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Summary of Environmental Monitoring Activities (for 
the Reporting Period)a 

Impacts (List 

from IEE) 

Mitigation 

Measures (List 
from IEE) 

Parameters Monitored (As a 

minimum those identified in 
the IEE should be monitored) 

Method of 

Monitoring 

Location of 

Monitoring 

Date of 

Monitoring 
Conducted 

Name of Person 

Who Conducted 
the Monitoring 

Design Phase 
       

       

       

       

Pre-Construction Phase 
       

       

       

       

Construction Phase 
       

       

       

       

Operational Phase 
       

       

       

       

a Attach Laboratory Results and Sampling Map/Locations 
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Overall Compliance with CEMP/EMP 

No. Sub-Project 

Name 

EMP/ CEMP 

Part of 
Contract 
Documents 
(Y/N) 

CEMP/ EMP 

Being 

Implemented 
(Y/N) 

Status of 

Implementation 

(Excellent/ Satisfactory/ 

Partially Satisfactory/ 
Below Satisfactory) 

Action 

Proposed and 

Additional 

Measures 
Required 

      

      

      

 

V. APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE PROJECT 
 

• Brief description on the approach and methodology used for environmental monitoring  of  each  
sub-  project 

 
VI. MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDINGS (ambient 

air, water quality and noise levels) 

 

• Brief discussion on the basis for monitoring 

• Indicate type and location of environmental parameters to be monitored 

• Indicate the method of monitoring and equipment to be used 

• Provide monitoring results and an analysis of results in relation to baseline data  and  statutory  
requirements 

 
As a minimum the results should be presented as per the tables below. 

 
Air Quality Results 

 
Site No. 

 
Date of Testing 

 
Site Location 

Parameters (Government 
Standards) 

PM10 
µg/m3 

SO2 
µg/m3 

NO2 
µg/m3 

      

      

      

 

 
Site No. 

 
Date of Testing 

 
Site Location 

Parameters (Monitoring 
Results) 

PM10 
µg/m3 

SO2 
µg/m3 

NO2 
µg/m3 

      

      

      

 
Water Quality Results 

 
Site No. 

 
Date of Sampling 

 
Site Location 

Parameters (Government Standards) 

pH Conductivity 
µS/cm 

BOD 
mg/L 

TSS 
mg/L 

TN 
mg/L 

TP 
mg/L 

         

         

         

 

Site No. Date of Sampling Site Location 
Parameters (Monitoring Results) 
pH Conductivity BOD TSS TN TP 
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    µS/cm mg/L mg/L mg/L mg/L 

         

         

         

 

Noise Quality Results 

Site No. Date of Testing Site Location 
LAeq (dBA) (Government Standard) 

Day Time Night Time 

     

     

 

Site No. Date of Testing Site Location 
LAeq (dBA) (Monitoring Results) 
Day Time Night Time 

     

     

 

VII. SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS 
 

• Summary of follow up time-bound actions to be taken within a set timeframe. 

 
APPENDIXES 

• Photos 

• Summary of consultations 

• Copies of environmental clearances and permits 

• Sample of environmental site inspection report 

• Other 
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Appendix 22: Guidelines for Safety during Monsoon/Heavy 
rainfall 

 
Excavation and refilling of earth are common activities, which, if not carefully executed may pose 

problems to the safety of works as well as passersby and road users during the impending 
Monsoon. 

 
Normal and heavy rainfall event affect our ongoing works, It should be our conscientious effort to 

ensure that such events do not prove to be problematic to people and structures in town. 
During monsoon PIU/PMDSC should ensure that any further excavation work is taken up 
only after ensuring that the earlier work is in safe stage. It is desired that DCM/ACM & Ex 
En PIU should inspect all sites during rains and take proactive actions. 

 
Some of the precautions and mitigation measures to be taken are discussed below- 
 
1 The execution of works having deep excavation in smaller lanes and congested areas should 

be completed well before monsoon. The works of deep excavation during monsoon should not 
be preferably taken up or extensive care should be taken for execution of such works. 

2 The settlement in refilled trenches of sewerage and water supply lines may occur during 
monsoon. PMDSC and PIU team should inspect all sites after a storm to identify such reaches 
and take immediate corrective action by proper refilling and compacting. It is responsibility of 
all engineers to look after this activity during monsoon and ensure corrective actions from 
Contractor’s side. 

3 The contractor’s crew should be equipped with vehicle, gum boots, raincoats, torch etc. to 
tackle such situation during and after rains. Adequate quantities of earth, debris and gravel 
should be stacked at strategic places so that no time is lost in procuring such material. 

4 In trenches where pipe laying has been done and duly tested and approved, refilling should 
be done and all surplus material relocated to safe disposal sites such that it does not obstruct 
traffic or waterways. 

5 All open ends of WS and WW pipelines should be firmly plugged to prevent debris from 
entering the pipeline. Manhole covers of sewer lines should be fixed in place to avoid any harm 
to road users. 

6 Drains are primary or secondary carriers of storm water. Any unutilized construction material 
should be relocated to allow free passage of storm water. Surplus earth should be suitably and 
immediately be relocated to avoid earth from falling into the drain so that choking does not 
occur. 

7 Overhead works should not be carried on in-weather conditions that threaten the safety of 
workers. More frequent checks on scaffold and bracings should be done during monsoon 
season. 

8 Additional precautions should be taken of the power lines, ignorance and carelessness can 
cause major accidents and casualty. 

9 Take preventive measures for water logging in working areas by providing dewatering pumps. 
Place bright and reflective warning signs. 

10 Inspection should also be carried out before resumption of work after a shower/rain. 
11 Storage of Construction Material: Steel & Cement are vital ingredients for quality construction 

work but in absence of proper storage, especially during monsoon, cement and steel may 
rapidly decline in quality and strength. Care should be  taken to protect these materials and 
use of any exposed material should be allowed only after conducting fresh tests. Improper 
storage of such material  should be reported to PIU/DSC and use of any apparently affected  
material should be done after permission of PIU/ 
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Additional Precautions 
 

1. Adequate set up and resources such as dewatering pumps, electrical routings etc should 
be planned ahead. Water logging on main roads to be avoided, where construction works 
are going on. 

2. Ensuring the monsoon specific PPE’s issued in adequate and are used during monsoon. 
3. Use of electric extension box should be avoided; extension cables (if used) should not be 

wet and damaged. Cables connections should be only weatherproof/ waterproof. Electrical 
and HSE personnel of contractor should visit permanent and running sites regularly. 
Transparent protective sheets/rain sheds should be placed for the power distribution 
boards. 

4. Welding machines, bar cutting machines etc. should be kept in dry conditions; should not 
stand in water logged area. Breakers and Drill machines should not be used when raining; 
dirt/mud should be scrubbed with cloth. 

5. Special Trainings to all drivers and operators on safe practices and all vehicles/ 
equipment’s maintenance checks to be more frequent. 

6. High boom equipment to be stopped during blowing of high speed wind and rain storm. 
Arresting of parked vehicles, equipment during monsoon should be done. 

7. All chemicals should be stored as per MSDS, chemicals to be protected from water ingress. 
Chemical waste should be disposed for preventing overflow of chemicals. 

8. At labor camps following precautions should be taken:- 

 
• Maintaining hygiene & proper housekeeping. 

• Additional health checkup camp to identify seasonal diseases 

• Preventive measures on mosquito/parasite breeding mainly in work locations 
and camps 

• Frequent cleaning of toilets 

• To avoid water borne diseases, high level of cleanliness to be maintained, 
drinking water containers need to be cleaned and kept covered.  Walk areas and 
pathways to be covered with Murom and soft rock particles (to avoid soft soil 
conditions). 

• Obstacle free approach to rest sheds, camp and toilets. 

• Proper illumination, provision of battery operated emergency lights 

• No bonfires inside resting sheds. No use of wood. 

 
PIU and PMU should oversee the arrangements to effectively deal with the eventuality. 

 
EHS officer of contractor should visit each site and camps more frequently. Contractor/EHS 
officer will also impart training on safe working methods during Monsoon and will keep a 
daily watch on weather conditions to share with site team to act accordingly. 

 
Contractor should organize Monsoon Health Camps and Monitor Workmen Habitat and 
Hygiene.
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   Appendix 23: Environmental Monitoring Plan - Ambient Air, Noise, Water and Soil 
  
1. Under UUSDA works Environmental Monitoring will done for ambient air, noise, surface 
water, ground water and soils with following parameters-  
 

A. Ambient Air Quality- Particulate Matters PM10, Particulate Matter PM2.5, SOx, NOx, 
Carbon Monoxide (CO) as per methods and norms approved by CPCB   
B. Ambient Noise Quality- Lday and Lnight (in Leq dBA) 24 hrs basis as per methods and norms 
approved by CPCB 
C. Surface Water Quality- pH, Turbidity, Total Hardness, DO, BOD, COD, Chloride, Hg, Iron, 
TDS, TSS, Calcium, Zn, Cr+6, Magnesium, Copper, Manganese, Sulphate, Cyanide, Nitrate, 
Sodium, Potassium, Fluoride, Cadmium, Arsenic, Lead, Boron, Selenium, Aluminium, Total 
residual Chlorine  
D. Ground Water Quality- pH, TDS, Total Hardness, Zn, Chloride, Iron, Copper, DO, 
Manganese, Sulphate, Nitrate, Fluoride, Hg, Cadmium, Cr+6, Arsenic, Lead, Total Alkalinity, 
Phosphate, Phenolic compound  
E. Soil quality- pH, Elect. Conductivity (at 250C), Moisture (at 1050C), Texture (silt, clay, 
sand), Calcium (as CaO), Magnesium (as Mg), Permeability, Nitrogen (as N), Sodium (as Na), 
Phosphate (as PO4), Potassium (as K), Organic Matter, oil and grease  
 
 

2. During pre-construction stage monitoring is required to establish baseline at following 
sites- 

 
Environmental Monitoring in Pre-Construction Period 

Sr. 
No. 

Type of monitoring and 
Parameters 

Location of monitoring and no. of samples 
Total No. of 

samples 
 (A) 

1 Ambient Air Monitoring 
 

TW / OHT sites -3 
Pipe laying locations  within the town preferably 
near sensitive receptor – 2 
Construction /workers camps - 1 

6 

2. Ambient Noise monitoring  TW / OHT sites -2 
Pipe laying locations  within the town preferably 
near sensitive receptor – 3 
Construction/workers camps - 1 

6 

3 Ground Water quality  Existing TW / OHT sites - 3 
Workers camp site-1 
Pipe laying locations  within the town preferably 
near sensitive receptor – 2 
 

6 

4. Soil Quality  TW / OHT sites -2 
Agrictural /plantation areas  – 3 
Workers camp site-1 

6 

5. Surface water quality 6 locations will  be selected based on the 
location of surface water bodies closer to the TW 
site near  Bindal river, construction zones and at 
storm water outfall points 

6 

 
3. During construction stage below monitoring should be done on minimum quarterly 
basis at the following sites-  
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Environmental Monitoring in Construction Period 

Proposed sites 
Ambient 

Air quality 

Ambient 
Noise 
quality 

Surface water 
quality ** 

Ground 
Water 

Quality 
Soil Quality 

TW / OHT sites  
 

2 2  2 
1 
 

Pipe laying site within the 
town preferably near 
sensitive receptor* 

1 1  1  

Construction camp/storage 
yards/ Workers Camps 

1 1  1 1 

Agricultural / plantation 
areas 

- - - - 2 

Total number of samples in 
each quarter (B) 

4 4 4 4 4 

Total number of samples 
in construction period (D) 

44 44 44 44 44 

Total number of Samples 
in Pre-constructions and 
Construction Phases (E) 

50 50 50 50 50 

** Surface water monitoring locations will be selected based on the location of surface water bodies 

closer to the project sites, construction zones and at storm water outfall points in Bindal/Ripsana river 

     
Calculation of total Number of samples 
 

 Project construction period  = 42 months  =14 quarters 

 Monsoon period in each year =3 months =1 quarter (July-Sept) 

 Monsoon period in project duration = 3 quarter 

 Effective period of environmental monitoring during Construction period (C) = 14-3 = 11 quarters 

 Total number of samples in construction period (D) = B x C 

 Total number of Samples in Pre-constructions and Construction Phases (E) = (A + D)  

  

Note –   
• All the tests should be done by labs approved by CPCB and/or UEPPCB and should be accredited by NABL   

 
• All the tests should be done as per the norms and methods approved by CPCB/UEPCB 

 
• All the meteorological data like weather, wind, location, nearby features etc. should be recorded during 

sampling and indicated in the report for ambient air quality   
 

• If surface water is not available within 500 meters of the site, ground water quality monitoring should be done 
from the vicinity within 500 meters and if both surface and ground water is available at any site both should 
be taken  
 

• For air quality monitoring, if any two sites are within the distance of 2 kms from each other, only one sampling 
can be done at any site 
 

• Sensitive receptors are hospitals, schools, any major religious place etc. 
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Appendix 24: COVID-19 Transmission through Fecal Matter and Workplace Safety 
Measures for Waste Water Works During Operation Phase. 

Coronavirus infections are a serious threat to health systems globally. The frequency of outbreaks 
with these viruses calls for concerted efforts to understand their occurrence and survival in 
different environments and how that may contribute towards an increase in infections. The current 
knowledge on the occurrence of coronaviruses in wastewater is limited and still evolving, this 
makes it difficult to fully understand their behaviour in this environment. However, a few reports 
of viral RNA belonging to these viruses in wastewater indicates this could potentially expose larger 
numbers of people to these infections. 

Wastewater treatment and septage management status. The developing nations are generally 
poor in treating the wastewater and fecal sludge effectively and in many cases, the wastewater is 
discharged into surface water bodies without any treatment. For example, India treats only 37% 
of wastewater, while the situation in other South-East Asian countries is alarming (Vietnam, 10%; 
Pakistan, 8%; Philippines, 4%; Indonesia, 1%). Moreover, the performances of operational 
sewage treatment plants (STPs) are not satisfactory. For example, effluents from only about 39% 
STPs in India could meet the general standards prescribed by the Environmental (Protection) 
Agency (Central Pollution Control Board, India) for discharge into streams (ENVIS, 2019). 

In most of the cases, the treatment and disposal of fecal sludge and septage from the onsite 
sanitation systems are not as per the standards. This means the risk of partially treated or 
untreated sewage/wastes from onsite sanitation system from COVID-19 affected areas carrying 
viruses into water bodies could be quite high. As most rural population use the surface or 
groundwater without further treatment for daily household activities like washing and cleaning, it 
would have a direct impact on public health (Treacy, 2019). For viruses present in faeces, water, 
surfaces or insect vectors e.g. houseflies, cockroaches, and another organism in contact with 
human faeces might act as possible transmission routes (Heller et al., 2020; Dehghani et al., 
2020).    

COVID-19 basics for Water/Wastewater Systems. The U.S. Center for Disease Control (CDC) 
says: “The virus has been detected in the feces of some patients diagnosed with COVID-19. The 
amount of virus released from the body (shed) in stool, how long the virus is shed, and whether 
the virus in stool is infectious are not known”. 

The risk of transmission of COVID-19 from the feces of an infected person is also unknown. 
However, the risk is expected to be low based on data from previous outbreaks of related 
coronaviruses, such as severe acute respiratory syndrome (SARS) and Middle East respiratory 
syndrome (MERS). There have been no reports of fecal-oral transmission of COVID-19 to date. 

At this time, the risk of transmission of the virus that causes COVID-19 through sewerage systems 
is thought to be low. Although transmission of COVID-19 through sewage may be possible, there 
is no evidence to date that this has occurred. SARS, a similar coronavirus, has been detected in 
untreated sewage for up to 2 to 14 days. In the 2003 SARS outbreak, there was documented 
transmission associated with sewage aerosols. Data suggest that standard municipal wastewater 
system chlorination practices may be sufficient to inactivate coronaviruses, as long as utilities 
monitor free available chlorine during treatment to ensure it has not been depleted. The main 
conclusions that can be drawn from various studies are; 

• Coronavirus RNA are shed in feces leading to their occurrence in wastewater. This 
could assist in early detection of outbreaks as well the use of wastewater-based 
epidemiology for estimation of infection levels in populations. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539828/#bib15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539828/#bib49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539828/#bib20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539828/#bib12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7539828/#bib12
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• The viruses can survive for few hours to days in wastewater, remaining infectious 
in the process. Therefore, exposing the general public and wastewater treatment 
plant workers to possible risks of infections. 

• The survival of coronaviruses in wastewater is influenced by several factors, such 
as viral structure, temperature, wastewater composition/characteristics and pH. 

• Additionally, conventional wastewater treatment processes can potentially 
inactivate or remove these viruses. However, the viral RNA may still be found in 
the treated wastewater. 

 

COVID-19 Preparedness for Wastewater System during Operations Phase:  

Wastewater and sewage workers should use standard practices, practice basic hygiene 
precautions, and wear personal protective equipment (PPE). Wastewater treatment plant 
operations should ensure workers follow routine practices to prevent exposure to wastewater. 
These include using engineering and administrative controls, safe work practices, 
and PPEs normally required for work tasks when handling untreated wastewater.  

Water supply and wastewater management are essential services and need to be geared up in 
order to prevent any interruptions due to any pandemic events like COVID-19. The following 
measures will be in place to ensure seamless operations during such events.   

i. Identify essential employees required to maintain continuous operation and designate an 
emergency backup or alternative shift rotations for these employees in case they cannot 
report to work.  

ii. Encourage personnel to practice good hygiene and infection-control practices. Encourage 
personnel to stay home if they are sick or exposed to someone who is sick. Provide work-
from-home where possible or sick leave options for those under quarantine.  

iii. Limit meetings, gatherings and travel. Encourage personnel to postpone all non-essential 
travel and practice social distancing.  

iv. Partner with neighbouring systems, contractors, retirees, and the Municipality to identify 
operators who can substitute for personnel on an emergency basis.  

v. Review and/or update current system’s emergency response plan and contacts. Identify 
key customers— hospitals or care facilities—with special needs.  

vi. Update and/or create detailed written instructions for crucial operations (i.e. shutdown, 
waste water quality sampling, public notification).  

vii. Consider emergency food and overnight necessities at 24-hr facilities. Stay stocked on 
chemical supplies, test kits, and sample bottles. Order products ahead of schedule to 
avoid delays should chemical suppliers and labs experience understaffing.  

viii. Generate a back-up supplier contact list for essential chemical and operation needs.  

ix. Discuss cyber-security precautions when using remote access. Back up critical files 
frequently as a prevention measure to restore data.  

x. Disposal of Fecal Matter and Sewage (reference: Handbook of COVID-19 Prevention 
and Treatment : Zhejiang University School of Medicine 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/faq.html
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 Before being discharged into the municipal drainage system, fecal matter and 

sewage must be disinfected by treating with chlorine-containing disinfectant (for 

the initial treatment, the active chlorine must be more than 40 mg/L). Make sure 

the disinfection time is at least 1.5 hours;  

 The concentration of total residual chlorine in the disinfected sewage should reach 

10 mg/L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


