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NOTES 

(i) The fiscal year (FY) of the Government of India ends on 31 March. FY before a 
calendar year denotes the year in which the fiscal year ends, e.g., FY2008 ends 
on 31 March 2008.  

(ii) In this report, "$" refers to US dollars unless otherwise stated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular 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. 



 

 

CONTENTS 
Page 

I. INTRODUCTION   1
A. Overview   1
B. Environmental Compliance Requirements   1

II. DESCRIPTION OF SUBPROJECT   9
A. Need for the Subproject   9
B. Description of the Subproject   9
C. Implementation Schedule   11

III. DESCRIPTION OF THE ENVIRONMENT   15
A. Physical Features   15
B. Ecological Resources   17
C. Economic Development   17
D. Social and Cultural Resources   18

IV. ANTICIPATED IMPACTS AND MITIGATION MEASURES   19
A. Pre-construction – Location and Design   20
B. Construction Impacts   22
C. Operation and Maintenance (O&M) impacts   28
D. Cumulative Impact Assessment   29

V. INSTITUTIONAL ARRANGEMENTS   31

VI. GRIEVANCE REDRESS MECHANISM   31

VII. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE   33
A. Public Consultations Conducted   33
B. Future Consultation and Disclosure   34

VIII. ENVIRONMENTAL MANAGEMENT PLAN   34
A. Environmental Mitigation and Monitoring Program   34
B. Environmental Management Plan Costs   56

IX. FINDINGS AND RECOMMENDATIONS   56

X. CONCLUSIONS   57
 
List of Appendixes 
1. Central Pollution Control Board Applicable Environmental Standards 61 
2. Asian Development Bank’s Rapid Environmental Assessment Checklist 66 
3. Details of Public Consultations and Focused Group Discussions 70 
4. Recommended Construction Contractors Contract Clauses 82 
5. Construction Management Plan for Laying of Pipelines  86 
 
 
 



 

 

EXECUTIVE SUMMARY 
 

1. Uttarakhand Urban Sector Development Investment Program is intended to support the 
Government of India and Government of Uttarakhand (GoU) in their policy of balanced regional 
socio-economic development and poverty reduction throughout the urban sector in Uttarakhand. 
This is being achieved through investments in the areas of infrastructure and service provision, 
institutional development and capacity building. Directly, the investment program will result in 
improved living conditions in the urban areas of Uttarakhand as a result of rehabilitation, 
upgrading and extension of key infrastructure, strengthened operation and maintenance, and 
improved local governance practices and locally-led pro-poor planning and project identification.  
The investment program will also improve the prospects for accelerated economic growth from 
the tourism and manufacturing industries and help create conditions for improved long-term 
service sustainability and greater private sector investment in infrastructure and service 
provision.  
 
2. The investment program is funded by Asian Development Bank (ADB) through 
multitranche financing facility and also by Jawaharlal Nehru National Urban Renewal Mission. 
The executing agency is the GoU Urban Development Department, which has set up a state-
level urban sector investment program management unit (IPMU) to execute the investment 
program. The implementation agencies are the respective urban local bodies (ULBs), 
Uttarakhand Peya Jal Nigam (UPJN), Uttarakhand Jal Sansthan (UJS) and Public Works 
Department (PWD), which in collaboration with IPMU will set-up 13 project implementation units 
(PIU). The towns of Dehradun, Roorkee, Ramnagar, Halwani, Almora, Pitoragarh, and Nainital 
are chosen for investment under the investment program Tranche-II. 
 
3. ADB requires the consideration of environmental issues in all aspects of the Bank’s 
operations, and the requirements for environmental assessment are described in ADB’s 
Safeguard Policy Statement (SPS), 2009. This states that ADB requires environmental 
assessment of all project loans, program loans, sector loans, sector development program 
loans, and loans involving financial intermediaries, and private sector loans. 
 
4. This Initial Environmental Examination (IEE) has been prepared for Ramnagar Water 
Supply Subproject which covers reorganization and augmentation of water supply system 
involves (i) augmenting raw water sources; (ii) constructing new water treatment plant and 
pumping stations; (iii) improving existing system to reduce the system losses; (iv) constructing 
new clear water reservoirs to increase storage capacity and better distribution of water to 
consumers, (v) reorganizing the water supply system distribution; and (vi), improving the system 
efficiency with various interventions. Construction work of this subproject is likely to commence 
in February 2012 and will be completed by the end of January 2014. 
 
5. The subproject sites are located in existing right-of-ways (ROWs) and government-
owned land and are clear of human habitation. Most of the sites are located in urban areas 
except for the (i) proposed infiltration wells in River Kosi and Banga Jhala (located in Ramnagar 
Reserve Forest) and (ii) gravity main from Banga Jhala to the town which will be laid along a 
road and parallel to the existing pipeline in the reserve forest; (iii) two pipelines as feeder main 
to and distribution main from the Thapali clear water reservoir (CWR)1

                                                
1  The existing clear water reservoir (CWR) at Thapali was constructed on a hill, which is within the boundary of the 

Jim Corbett National Park. An existing 200-meter pipeline feeding and distributing from the CWR passes through 
the national park. 

 are in the periphery of 
the Jim Corbett National Park. A small 200-meter section of the existing pipelines will be 
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replaced with new pipes thus no interference in the national park is anticipated. Activities in the 
reserve forest and national park require forest clearance before commencement of construction 
works. The proposed works were discussed with the concerned officials of the Forest 
Department and National Park in Ramnagar, and they were in principle agreed for the 
subproject components. The formal application is being submitted and clearance would be 
obtained. 
 
6. The process described in this document has assessed the environmental impacts of the 
Ramnagar Water Supply Subproject. Potential negative impacts were identified during 
construction and operation of the improved infrastructure while no impacts were identified as 
being due to the project design or location. Mitigation measures have been developed to reduce 
all negative impacts to acceptable levels. These were discussed with specialists responsible for 
the engineering aspects, and as a result some measures have already been included in the 
designs of the infrastructure. 
 
7. Locations and siting of the proposed infrastructures were considered to further reduce 
impacts. These include (i) locating all facilities on government-owned land to avoid the need for 
land acquisition and relocation of people; (ii) locating pipelines in ROWs to reduce the 
acquisition of land and impacts on livelihoods and protected areas; and (iii) laying of pipes 
above ground to minimize disturbance in hilly areas/forest lands. 
 
8. Regardless of these and various other actions taken during the IEE process and in 
developing the subproject, there will still be impacts on the environment when the infrastructure 
is built and when it is operating. This is mainly because of the invasive nature of trenching and 
excavation, specifically in the town where there are densely populated areas. 
 
9. During the construction phase, impacts mainly arise from (i) need to dispose significant 
quantities of waste soil and import a similar amount of sand to support the pipes in the trenches; 
(ii) from the disturbance of residents, businesses, traffic and important buildings by the 
construction work; and (iii) disturbance and inconvenience to tourists visiting the Jim Corbett 
National Park. These are temporary, site-specific, and short-duration impacts with well- 
developed methods for their mitigation. Measures such as conducting work in the lean season 
and minimizing inconvenience by best construction method will be employed. 
 
10. The following measures are proposed to avoid any impacts from pipelaying near the 
reserve forest area and in the national park: (i) no trees shall be cut in the forests; (ii) work shall 
be conducted only during day-light hours and no person related to construction shall be allowed 
at the site after the sunset; (iii) schedule the construction work during summers, when there is 
traffic on the road; so that there is no chance of wild animals coming close to the work site; (iv) 
pipeline shall be laid above ground, except in exceptional cases due to technical reasons; (v) in 
case of trenching for laying pipes underground, work section-wise; work at each section – 
excavation, pipe laying and refilling shall be completed in a day’s work; no trench shall be kept 
open; (vi) no worker camps shall be developed inside the forest; (vii) work shall be conducted 
manually and no noise generating activities shall be conducted; (viii) materials required for the 
work should be stored outside the forest area and transported to the site as and when required 
manually; (ix) obtain prior permission of Forest Department for carrying out the work; and (x) 
work in the forest area shall be closely supervised by the Design and Management Consultant 
(DSC) Environment Officer. 
 
11. There were limited opportunities to provide environmental enhancements, but certain 
measures were included. For example it is proposed that the subproject will: (i) employ in the 
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workforce to the extent possible, people who live in the vicinity of construction sites to provide 
them with a short-term economic gain; and (ii) ensure that people employed in the longer term 
to maintain and operate the new facilities are residents of nearby communities. 
 
12. Once the system is operating, most facilities will operate with routine maintenance, 
which should not affect the environment. Leaks in the pipelines will need to be repaired from 
time to time, but environmental impacts will be much less than those of the construction period 
as the work will be infrequent, affecting small areas only.  
 
13. The major impacts of the implementation of water supply subproject will be beneficial to 
the citizens of Ramnagar as it will provide constant supply of water, which will serve a greater 
proportion of the population, including slum-dwellers. This will improve the quality of life of 
people as well as benefiting both individual and public health as the improvements in hygiene 
should reduce the incidence of disease associated with poor sanitation. This should lead to 
economic gains as people will be away from work less and will spend less on healthcare, so 
their incomes should increase. 
 
14. An Environmental Management Plan (EMP) is proposed as part of this IEE which 
includes (i) mitigation measures for significant environmental impacts during implementation, (ii) 
environmental monitoring program, and the responsible entities for mitigation, monitoring, and 
reporting; (iii) public consultation and information disclosure; and (iv) grievance redress 
mechanism. Mitigation measures have been developed to reduce all negative impacts to 
acceptable levels. A number of impacts and their significance have already been reduced by 
amending the designs. 
 
15. Mitigation will be assured by a program of environmental monitoring to be conducted 
during construction stages. The environmental monitoring program will ensure that all measures 
are implemented, and will determine whether the environment is protected as intended. It will 
include observations on- and off-site, document checks, and interviews with workers and 
beneficiaries. Any requirements for remedial action will be reported to the ADB. 
 
16. The stakeholders were involved in developing the IEE through discussions on site and 
public consultation after which views expressed were incorporated into the IEE and the planning 
and development of the project. The IEE will be made available at public locations in the town 
and will be disclosed to a wider audience via the ADB website. The consultation process will be 
continued and expanded during project implementation to ensure that stakeholders are fully 
engaged in the project and have the opportunity to participate in its development and 
implementation. 
 
17. Therefore, the proposed Ramnagar Water Supply Subproject is unlikely to cause 
significant adverse impacts. The potential adverse impacts that are associated with design, 
construction, and operation can be mitigated to standard levels without difficulty through proper 
engineering design and the incorporation or application of recommended mitigation measures 
and procedures. 
 
18. Based on the findings of the IEE, the classification of the Project as Category “B” is 
confirmed, and no further special study or detailed environmental impact assessment (EIA) 
needs to be undertaken to comply with ADB SPS (2009) or Government of India’s EIA 
Notification (2006). Some components however require consent/permission of regulatory 
agencies for implementation. These are (i) Consent for Establishment (CFE) and Consent for 
Operation (CFO) under Water Act, 1974 from Uttaranchal Environmental Protection and 
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Pollution Control Board for proposed new/augmentation of WTP at Baldiya Padao,  (ii) 
permission from Irrigation Department for construction of infiltration well in River Kosi, and (iii) 
permission from Forest Department for laying of pipelines in forest areas. 



 

 

I. INTRODUCTION 

A. Overview 

1. Uttarakhand Urban Sector Development Investment Program is intended to support the 
Government of India and Government of Uttarakhand (GoU) in their policy of balanced regional 
socio-economic development and poverty reduction throughout the urban sector in Uttarakhand. 
This is being achieved through investments in the areas of infrastructure and service provision, 
institutional development and capacity building. Directly, the investment program will result in 
improved living conditions in the urban areas of Uttarakhand as a result of rehabilitation, 
upgrading and extension of key infrastructure, strengthened operation and maintenance, and 
improved local governance practices and locally-led pro-poor planning and project identification.  
The investment program will also improve the prospects for accelerated economic growth from 
the tourism and manufacturing industries and help create conditions for improved long-term 
service sustainability and greater private sector investment in infrastructure and service 
provision.  
 
2. The investment program is funded by Asian Development Bank (ADB) through 
multitranche financing facility (MFF) and also by Jawaharlal Nehru National Urban Renewal 
Mission (JNNURM). The executing agency is the GoU Urban Development Department (UDD), 
which has set up a state-level urban sector Project Management Unit (PMU) to execute the 
investment program. Implementation agencies are the respective urban local bodies (ULBs), 
Uttarakhand Pey Jal Nigam (UPJN), Uttarakhand Jal Sansthan (UJS) and Public Works 
Department (PWD),1

 

  which in collaboration with PMU will set-up 13 Project Implementation 
Units (PIU). The towns of Dehradun, Roorkee, Ramnagar, Nainital, Almora, Pitoragarh and 
Nainital are chosen for investment under the investment program Tranche 2. 

3. ADB classified the investment program as environment Category B and accordingly 
initial environmental examination (IEE) is required for all subprojects. This IEE has been 
prepared for Ramnagar Water Supply Subproject which covers reorganization and 
augmentation of water supply system involves (i) augmenting raw water sources; (ii) 
constructing new water treatment plant and pumping stations; (iii) improving existing system to 
reduce the system losses; (iv) constructing new clear water reservoirs to increase storage 
capacity and better distribution of water to consumers, (v) reorganizing the water supply system 
distribution; and (vi) improving the system efficiency with various interventions.  
 
B. Environmenta l Compliance  Requirements  

1. ADB Policy 

4. ADB requires the consideration of environmental issues in all aspects of ADB’s 
operations, and the requirements for Environmental Assessment are described in ADB 
Safeguard Policy Statement (SPS), 2009. This states that ADB requires environmental 
assessment of all project loans, program loans, sector loans, sector development program 
loans, and loans involving financial intermediaries, and private sector loans. 
 

                                                
1  The water supply of Ramnagar is operated and maintained by Uttarakhand Jal Sansthan (UJS), an institution 

working under Department of Drinking Water, Government of Uttarakhand (GoU). Execution of capital works and 
overall planning is carried out by Uttarakhand Pey Jal Nigam (UPJN), also working under Department of Drinking 
Water. 
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5. Screening and Categorization. The nature of the environmental assessment required 
for a project depends on the significance of its environmental impacts, which are related to the 
type and location of the project, the sensitivity, scale, nature and magnitude of its potential 
impacts, and the availability of cost-effective mitigation measures. Projects are screened for 
their expected environmental impact are assigned to one of the following four categories: 

(i) Category A. Projects could have significant adverse environmental impacts. An 
EIA is required to address significant impacts. 

(ii) Category B. Projects could have some adverse environmental impacts, but of 
lesser degree or significance than those in category A. An IEE is required to 
determine whether significant environmental impacts warranting an EIA are 
likely. If an EIA is not needed, the IEE is regarded as the final environmental 
assessment report. 

(iii) Category C. Projects are unlikely to have adverse environmental impacts. No 
EIA or IEE is required, although environmental implications are reviewed. 

(iv) Category FI. Projects involve a credit line through a financial intermediary or an 
equity investment in a financial intermediary. The financial intermediary must 
apply an environmental management system, unless all Projects will result in 
insignificant impacts. 
 

6. Environmental Management Plan. An EMP which addresses the potential impacts and 
risks identified by the environmental assessment shall be prepared. The level of detail and 
complexity of the EMP and the priority of the identified measures and actions will be 
commensurate with the Project’s impact and risks.  
 
7. Public Disclosure. ADB will post the following safeguard documents on its website so 
affected people, other stakeholders, and the general public can provide meaningful inputs into 
the project design and implementation: 

(i) For environmental category A projects, draft EIA report at least 120 days before 
Board consideration; 

(ii) Final or updated EIA and/or IEE upon receipt; and 
(iii) Environmental Monitoring Reports submitted by IPIU during project 

implementation upon receipt. 
 

2. Applicable  Legis la tions  

8. The implementation of the subprojects will be governed by the government and the State 
of Uttarakhand environmental acts, rules, regulations, and standards. These regulations impose 
restrictions on the activities to minimize/mitigate likely impacts on the environment. It is the 
responsibility of the project executing and implementing agencies to ensure subprojects are 
consistent with the legal framework, whether national, state or municipal/local. In addition, 
subprojects shall also be consistent with ADB SPS. The following legislations are applicable to 
the subproject: 

(i) Environmental (Protection) Act of 1986 as amended in 1991; 
(ii) Environmental (Protection) Rules of 1986 and amendments; 
(iii) Environmental Impact Assessment Notification of 2006; 
(iv) Water (Prevention and Control of Pollution) Act of 1974, Rules of 1975, and 

amendments; 
(v) Air (Prevention and Control of Pollution) Act of 1981, Rules of 1982 and 

amendments; 
(vi) Noise Pollution (Regulation and Control) Rules of 2000; 
(vii) Wildlife (Protection) Act of 1972, Rules of 1995 and amendments; 
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(viii) Indian Forest Act of 1927; 
(ix) Forest (Conservation) Act of 1980, Rules of 1981 and amendments; 
(x) Guidelines for Diversion of Forest Lands for Non-Forest Purpose under the 

Forest (Conservation) Act of 1980; and 
(xi) Central Pollution Control Board (CPCB) Environmental Standards; and 
(xii) Ancient Monuments and Archaeological Sites and Remains Rules of 1959; and 
(xiii) Land Acquisition Act of 1894 as amended in 1985. 

 
9. Key standards include those related to drinking water quality, air quality, effluent 
discharge, and protected areas. Compliance is required in all stages of the project including 
design, construction, and operation and maintenance. 
 

3. Environmenta l As s es s ment Requirements  

10. The government’s Environmental Impact Assessment (EIA) Notification of 2006, which 
replaces the EIA Notification of 1994, requires environmental clearance for certain defined 
activities/projects.2

(i) Category ‘A’ projects requires prior environmental clearance from the Ministry of 
Environment and Forest (MoEF);

 This Notification classifies the projects/activities that require environmental 
clearance into ‘A’ and ‘B’ categories depending on the impact potential and/or scale of project. 
For both category projects, prior environmental clearance is mandatory before any construction 
work, or preparation of land except for securing the land, is started. Clearance provisions are as 
follows: 

3

(ii) Category ‘B’ projects require prior environmental clearance from the State 
Environmental Impact Assessment Authority (SEIAA).

 

4

 
 

11. This Notification provides that, any project or activity specified in Category ‘B’ will be 
treated as Category A, if located in whole or in part within 10 km from the boundary of: (i) 
protected areas notified under the Wild Life (Protection) Act, 1972, (ii) critically polluted areas as 
notified by the CPCB from time to time, (iii) notified eco-sensitive areas, (iv) inter-state 
boundaries and international boundaries. Also, in the case where a SEIAA does not exist, 
Category B project will be reviewed by the MoEF and reclassified as Category A. 
 
12. The Ramnagar municipal areas shares boundary with the Jim Corbett National Park on 
the northern side thus all subproject components are situated within 3 kilometers (km) of the 
park boundary. Although these are all within 10 km from the boundary of a protected area (as 
defined under EIA Notification of 2006), the subproject activity itself (water supply improvement 
and intake construction) is not listed in the EIA Notification of 2006 “Schedule of Projects 
Requiring Prior Environmental Clearance”. Thus, environmental clearance for this subproject is 
not required. 
 

                                                
2  EIA Notification of 2006 “Schedule of Projects Requiring Prior Environmental Clearance”. 
3 Category A projects - based on preliminary details provided by the project proponent,,the MoEF Expert Appraisal 

Committee (EAC) will determine comprehensive terms of reference (TOR) for the EIA studies. This TOR will be 
finalized within 60 days. On the recommendation of the EAC based on EIA studies, MoEF provides the 
environmental clearance. 

4  Category B projects – to be further divided by State Level Expert Appraisal Committee (SEAC) into B1 (require EIA 
studies) and B2 (do not require EIA studies). The SEAC will determine TOR for EIA studies for B1 projects within 
60 days. On the recommendation of the SEAC based on EIA studies, SEIAA provides the environmental clearance. 
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4. Nationa l Legal Requirements  

13. Water (Prevention and Control of Pollution) Act of 1974, Rules of 1975, and 
amendments. Any component of the Project having potential to generate sewage or trade 
effluent will come under the purview of the Water (Prevention and Control of Pollution) Act of 
1974, Rules of 1975, and amendments. Such projects have to obtain Consent for Establishment 
(CFE) under Section 25 of the Act from State Pollution Control Board (SPCB) before starting 
implementation and Consent to Operate (CTO) before commissioning. The Water Act also 
requires the occupier of such subprojects to take measures for abating the possible pollution of 
receiving water bodies. The following subprojects require CFE and CFO from SPCB: 

(i) New or augmentation of water treatment plants; and 
(ii) New or augmentation of sewage treatment plants. 

 
14. Air (Prevention and Control of Pollution) Act of 1981, Rules of 1982 and amendments. 
The subprojects having potential to emit air pollutants into the atmosphere have to obtain CFE 
under Section 21 of the Air (Prevention and Control of Pollution) Act of 1981 from SPCB before 
starting implementation and CTO before commissioning the project. The occupier of the 
project/facility has the responsibility to adopt necessary air pollution control measures for 
abating air pollution. The following require CFE and CFO from SPCB: 

(i) Diesel generators; and 
(ii) Hot mix plants, wet mix plants, stone crushers etc, if installed for construction. 

 
15. Emissions and discharges shall comply with standards notified by the CPCB. Appendix 1 
provides applicable standards for effluents, receiving waterbodies, air quality, water quality and 
noise levels. 
 
16. Forest Legislations. The government’s forest legislation dates back to enactment of the 
Indian Forest Act of 1927. This Act empowers State of Uttarakhand to declare “any forest land 
or waste-land, which is the property of government or over which the government has 
proprietary rights or to the whole or any part of the forest-produced of which the government is 
entitled”, a reserved forest or protected forest. The Act also allows government control over 
forest and lands not being the property of the government. 
 
17. For reserved forests and village-forests, activities like clearing or breaking up of any land 
for cultivation or for any other purpose, damage to vegetation/trees and quarrying or removing 
any forest produce are prohibited. For protected forests, with the provision of the Act, State of 
Uttarakhand makes rules to regulate activities like cutting of trees and removal of forest 
produce; clearing or breaking up of land for cultivation or any other purpose; and for protection 
and management of any portion of protected forest. 
 
18. According to the Act, State of Uttarakhand requires prior approval of MoEF for the use of 
forest land for non-forest purposes (means the breaking up or clearing of any forest land) or for 
assigning lease to any private person or agency not controlled by government. The Forest 
(Conservation) Rules of 2003 issued under this Act provide specific procedures to be followed 
for conversion of forest land for non-forest purposes. 
 
19. Conversion of forest lands that are part of National Parks/Sanctuaries and Tiger Reserve 
areas (notified under Indian Wildlife [Protection] Act of 1972) is not permitted. In exceptional 
case, State of Uttarakhand requires consent of the Indian Board of Wildlife for obtaining 
approval of the State Legislature for de-notification of the area as a sanctuary. The State or 
National Wildlife Board under MoEF is the authority which will grant a “No Objection Certificate” 
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(NOC) for any construction within a sensitive area. Every user agency, who proposes to use any 
forest land for non-forest purposes and use buffer zone of the wildlife protected areas for other 
purposes, must apply for forest/wildlife clearance. 
 
20. Most of the sites are located in urban areas except for the (i) proposed infiltration wells in 
River Kosi and Banga Jhala (located in Ramnagar Reserve Forest); (ii) gravity main from Banga 
Jhala to the town which will be laid along a road and parallel to the existing pipeline in the 
reserve forest; (iii) two pipelines as feeder main to and distribution main from the Thapali clear 
water reservoir (CWR) are in the Jim Corbett National Park (Figure 1) in Periphery. A small 
200-meter section of the existing pipelines will be replaced within the existing RoW thus no 
interference in the national park is anticipated. Activities in the reserve forest and national park 
require forest clearance before commencement of construction works. As the works in national 
park are rehabilitation works within the ROW of existing pipelines, NOC will be issued locally at 
National Park in Ramnagar.  
 
21. Cutting of trees in non-forest land, irrespective of land ownership, also requires 
permission from the State Forest and Environment Department. Afforestation to the extent of 
two trees per each tree felled is mandatory. 
 
22. Ancient Monuments and Archaeological Sites and Remains Rules, of 1959. The 
Rules designate areas within a radius of 100 meters (m) and 300 m from the “protected 
property” as “protected area” and “controlled area” respectively. No development activity 
(including mining operations and construction) is permitted in the “protected area” and all 
development activities likely to damage the protected property are not permitted in the 
“controlled area” without prior permission of the Archaeological Survey of India (ASI). Protected 
property includes the site, remains, and monuments protected by ASI or the State Department 
of Archaeology 
. 
23. For the subproject, activities within Archaeologically Protected Areas will be avoided. If 
activities are to be done in the controlled area of protected properties, then the executing and 
implementing agencies and the line department will take the necessary NOCs from ASI. 
 
24. Land Acquisition Act of 1894 (amended in 1985). Private land acquisition is guided by 
the provisions and procedures in this Act. The District Collector or any other officer designated 
will function as the Land Acquisition Officer on behalf of the Government. There is a provision 
for consent award to reduce the time for processing if the land owners are willing to agree on 
the price fixed by the Land Acquisition Officer. The option of acquiring lands through private 
negotiations is also available.  
 
25. For the subproject, permanent land acquisition is not required as all sites are 
government-owned land and/or within existing ROWs. 
 

5. Sta te /Munic ipal Legal Requirements  

26. The existing Kosi Barrage is under the regulatory control of the Irrigation Department 
thus the construction of infiltration wells in River Kosi requires permission from this office. The 
IPIU/UPJN has already taken in principle approval, and the formal approval will be obtained 
before the award of contract. 
 
27. The existing intake at Banga Jhala and the gravity main was laid by UPJN in 2007, 
during which the permission was obtained from the Forest Department for these pipelines. The 
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augmentation of intake at Banga Jhala does not require any permission since no approvals are 
required to be obtained from government authorities for extraction of water.  
 

6. Applicable  Inte rnational Environmenta l Agreements   

28. In addition, international conventions such as the International Union for Conservation of 
Nature and Natural Resources (IUCN), Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES), Convention on Migratory Species of Wild Animals 
(CMS) and Ramsar Convention on Wetlands of International Importance are applicable for 
selection and screening of subprojects under restricted/sensitive areas. India is a party to these 
conventions. 
 
29. International Union for Conservation of Nature and Natural Resources (IUCN). The 
IUCN Red List of Threatened Species (also known as the IUCN Red List or Red Data List), 
founded in 1963, is a comprehensive inventory of the global conservation status of plant and 
animal species. The IUCN is an authority on the conservation status of species. A series of 
Regional Red Lists are produced by countries or organizations, which assess the risk of 
extinction to species within a political management unit. The IUCN Red List is set upon precise 
criteria to evaluate the extinction risk of thousands of species and subspecies. These criteria are 
relevant to all species and all regions of the world. The aim is to convey the urgency of 
conservation issues to the public and policy makers, as well as help the international community 
to try to reduce species extinction.  
 
30. Convention on Migratory Species of Wild Animals (CMS). CMS was adopted in 1979 
and entered into force on 1 November 1983. CMS, also known as the Bonn Convention, 
recognizes that states must be the protectors of migratory species that live within or pass 
through their national jurisdictions, and aims to conserve terrestrial, marine and avian migratory 
species throughout their ranges. Migratory species threatened with extinction are listed on 
Appendix I of the Convention. CMS Parties strive towards strictly protecting these species, 
conserving or restoring the places where they live, mitigating obstacles to migration and 
controlling other factors that might endanger them. Migratory species that need or would 
significantly benefit from international cooperation are listed in Appendix II, and CMS 
encourages the Range States to conclude global or regional agreements.  
 
31. Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES). It is an international agreement between governments. Its aim is to ensure that 
international trade in specimens of wild animals and plants does not threaten their survival. 
CITES were first formed, in the 1960s. Annually, international wildlife trade is estimated to be 
worth billions of dollars and to include hundreds of millions of plant and animal specimens. The 
trade is diverse, ranging from live animals and plants to a vast array of wildlife products derived 
from them, including food products, exotic leather goods, wooden musical instruments, timber, 
tourist curios and medicines. Levels of exploitation of some animal and plant species are high 
and the trade in them, together with other factors, such as habitat loss, is capable of heavily 
depleting their populations and even bringing some species close to extinction. Many wildlife 
species in trade are not endangered, but the existence of an agreement to ensure the 
sustainability of the trade is important in order to safeguard these resources for the future. 
Because the trade in wild animals and plants crosses borders between countries, the effort to 
regulate it requires international cooperation to safeguard certain species from over-exploitation. 
 
32. Ramsar Convention on Wetlands of International Importance, 1971. The Convention 
on Wetlands of International Importance, called the Ramsar Convention, is an 
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intergovernmental treaty that provides the framework for national action and international 
cooperation for the conservation and wise use of wetlands and their resources.  The Ramsar 
Convention is an international treaty for the conservation and sustainable utilization of wetlands 
The Ramsar Convention is the only global environmental treaty that deals with a particular 
ecosystem. According to the Ramsar list of Wetlands of International Importance, there are 25 
designated wetlands in India which are required to be protected. Activities undertaken in the 
proximity of Ramsar wetlands shall follow the guidelines of the convention. 
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Figure 1: Location Map of the Ramnagar Water Supply Subproject Components in Relation to the 
Reserve Forest and Jim Corbett National Park 
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II. DESCRIPTION OF SUBPROJ ECT 

A. Need for the Subprojec t 

33. As Ramnagar is one of the main entrances to Kumaon Hills, well known for the Jim 
Corbett National Park, important centre for procurement of wood, stone, sand and bajri, and 
substantial producer of fruits. The business activities in the town have given rise to good 
socioeconomic conditions resulting in the desire of the community for better water supply 
infrastructure. 
 
34. The first piped water supply system using tube wells with a service level of 110 liters per 
capita per day (lpcd) for a population of 12,000 was introduced in Ramnagar town in 1957. The 
scheme was later augmented in 1971 and 1978 to cater to the water supply requirements of 
growing population of the town. In 2007, Banga Jhala gravity source was also introduced 
resulting to having two tube wells, River Kosi and Banga Jhala as main sources of water for 
Ramnagar. 
 
35. The quality of ground water from tube wells is good and does not need filtration. It is 
directly distributed after disinfection. The quality of water from Banga Jhala is also good but the 
turbidity increases during rainy season due to ingress of silt in the well. Since there is no water 
treatment system in place for  Banga Jhala, water supply is stopped during rainy season. Water 
from River Kosi undergoes full treatment before distribution. However, the water treatment plant 
(WTP) is currently not functioning satisfactorily. 
 
36. The key issues facing the current water supply are: 

(i) the town has been organized only into one water supply zone resulting to 
inequitable water distribution and acute shortages in several localities; 

(ii) deterioration in quality of water at times (particularly during rainy season); 
(iii) inefficient network hydraulics with respect to tapping, pumping and balancing 

storage tanks causing lack of pressure; 
(iv) tendency of consumers to keep taps open throughout resulting to supply 

increasing the peak factor and chances of wastage of water; 
(v) leakages from old and dilapidated network (most of which are buried under 

roads) remain undetected resulting to entry of polluted water into the pipes when 
supply is closed. 

(vi) lack of standby power generation system at tube well head works as interruptions 
in power supply happen quite often  

(vii) low efficiency of old pumping plants. 
(viii) inadequate coverage and inadequate sizes of distribution mains network; 
(ix) system losses at 40%; and 
(x) distribution network is insufficient for the supply rate of 135 lpcd 

 
B. Des crip tion  of the  Subprojec t 

37. Table 1 presents the summary of components proposed under the Ramnagar Water 
Supply Subproject. 
 
38. The existing tube wells, which were constructed in 1957 and 1971, will be rehabilitated. 
The existing River Kosi intake well, damaged during the 2010 floods, will be discarded and a 
new intake well of 25 mld capacity (withdrawal till 2028 will be 11 mld only) will be constructed in 
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the downstream. A new infiltration well, 100 m t upstream of existing infiltration well at Banga 
Jhala will also be constructed to abstract 5.5 mld of water. 
 
39. One of the 4 existing CWRs will be dismantled and remaining 3 will be kept for use in 
future; necessary rehabilitation works will be done. In addition, 3 new CWRs will also be 
constructed on government-owned lands. 
 
40. Physical works involve replacing old and damaged rising mains, distribution mains and 
house service connections with pipes of appropriate design and materials within or above the 
ground depending upon space availability and site condition. As far as possible the pipeline will 
follow the alignment within the existing ROW of lanes/roads. All existing pipelines will be 
replaced based on design period requirement. Bulk meters will be provided and SCADA system 
will be installed to monitor the water flow in the distribution network. 
 
41. A new 11 mld capacity WTP will be constructed within the existing water works campus 
at Baldiya Padao. The existing old WTP will be discontinued. 
 

Table 1: Description of the Ramnagar Water Supply Subproject Components 
 Subproject 

Component 
Description Location 

1 
 

Source 
augmentation at 
Kosi and Banga 
Jhala rivers 

Construction of 25 mld capacity intake well in 
Kosi River, and construction of 10 mld capacity 
infiltration well in Banga Jhala, both for 
Ultimate demand.  However the extraction till 
2028 from Kosi will be limited to 11 mld. 
 
The existing capacities of intakes at River Kosi 
and Banga Jhala are 5.5 mld and 4.5 mld 
respectively 

Infiltration well in Kosi is situated on the 
outskirts of the town. The new infiltration 
well will be constructed just 50 m 
downstream the existing intake well. 
 
Banga Jhala infiltration well is located in 
Ram Nagar Reserve Forest. The 
location is about 11.5 km from town, 
and it is about 10 km inside the forest 
boundary. Site is situated beside a road. 
The new infiltration well will be 
constructed 100 m upstream if existing 
intake 

2 
 

Raw water 
pumping station at 
Kosi River intake 
well 

Construction of 25 mld capacity raw water 
pumping station for Kosi River water for 
ultimate demand and supply and installation of 
4 nos. pumping plants (70 lps/14 m, 
electromechanical complete) for 11 mld 
discharge for Intermediate demand, and 
making arrangement for installation of 
additional 4 nos. pumping plants (88 lps) for 14 
mld discharge including common header. 

Proposed raw water pumping station will 
be constructed in the existing Water 
Works campus. This is located on the 
bank of the river in the outskirts of the 
town. 

3 WTP Construction of 11 mld capacity WTP  Existing Water Works campus 
4 Raw water rising 

mains 
50 m length of raw water rising mains (DI K-9, 
diameter 400 mm) for 11 mld discharge from 
raw water pumping station to proposed 11 mld 
capacity WTP 

Existing Water Works campus from 
infiltration well in the river bed to water 
works campus on the banks of the river 

5 Clear water sump  Construction of 2625 kl capacity sump for 
storage of treated water for Ultimate demand 

Existing Water Works campus 

6 
 

Clear water 
pumping plants 

Installation of 8 nos. clear water pumping 
plants (46 lps/63 m, 57 lps/58 m, 50 lps/56 m 
and 42 lps/37 m; Electromechanical complete) 
for 11 mld discharge for Intermediate demand 
and supply & installation of crane and allied 
works  

Existing clear water pumping station, 
existing Water Works campus 

7 
 

Clear water rising 
mains 

5.19 km length of clear water rising mains (DI 
K-9, diameter. 100-300 mm) from clear water 
pumping station to different CWRs, and 

Rising mains will be laid along the PWD 
roads /adjacent to the roads (all 
underground). One rising mains will be 
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 Subproject 
Component 

Description Location 

appurtenant works partly (200 m) laid above ground on the 
hill slope in Jim Corbett National Park 
(within the ROW of existing pipeline by 
replacing it).  

8 
 

CWRs Construction of 3 nos. new OHSRs (1600 kl, 
2x1150 kl and 2x1300 kl)  

1600 kl: At the location of existing 225 kl 
capacity OHSR, Lakhanpur (after 
dismantling the existing tank). 
2x1150 kl: Government Girls Inter 
College campus (land belongs to ULB 
and NOC obtained).  
2x1300 kl: At Lakhanpur Chungi (land 
already acquired). 

9 
 

Distribution mains 58.55 km length of distribution mains (GI 100-
150 mm, and DI K-7 above 150 mm), and 
appurtenant works 

Pipes will be laid all along the town 
covering 100% of the municipal area. 
Pipes will be buried laid along the roads 
within the ROW. One main originating 
from Thapli CWR, passes through 
National Park for 200 m. The pipelines 
at this stretch will be laid above ground 
within the ROW of existing pipelines.  

10 
 

Reorganization of 
distribution 
system 

15 km of 65 - 150 mm diameter GI pipes This will be carried out in the newly 
included areas where previously water 
supply was made at 40-70 lpcd 

11 
 

Banga Jhala 
gravity main 

11.5 km length of Banga Jhala gravity mains 
including electro-chlorinator of 500 mg/sec 
dosing capacity at approx. 1.8 kg pressure, 
and appurtenant works such as electro-
magnetic flow-meter, etc. 

This gravity mains will pass through 
reserve forest but in the ROW of the 
existing gravity main, which was laid 
along a road. Permission of Forest 
Department will be required.    

12 
 

House service 
connections 

Providing 7,025 nos. house service 
connections of GI  

They will be laid all over the town, 
connecting all house premises to ensure 
24x7 supply at 135 lpcd. 

13. Water meters Supply and installation of 7,025 nos. water 
meters 

Water meters will be installed inside the 
household premises. This will not attract 
any environmental issue. 

CWR = clear water reservoir, DI = ductile iron, GI = galvanized iron, GLSR = ground level service reservoir, kg = 
kilogram, kl = kiloliter, km = kilometers, lpcd = liters per capita per day, lps = liters per second, m = meter, mg/sec = 
milligram/second, mld = million liters per day, mm = millimeter, NOC = No Objection Certificate, OHSR = overhead 
service reservoir, PWD = Public Works Department, ROW = right-of-way, ULB = urban local body, WTP = water 
treatment plan. 
 
C. Implementa tion  Schedule 

42. Detailed design work of the subproject has been completed and tendering process will 
start from August 2011, and the contracts are likely to be awarded by the end of December 
2011. Construction work will commence in February 2012 and will be completed by the end of 
January 2014. 
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Figure 2: Locations of Proposed CWRs and Rising Mains 
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Figure 3: Banga Jhala Gravity Main Alignment 
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Figure 4: Layout Map of CWR (Govt. Girls College) 

 

Figure 5: Layout Plan for CWR (Lakhanpur Chingi) 
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III. DESCRIPTION OF THE ENVIRONMENT 

A. Phys ica l Fea tures  

1. Location 

43. Ramnagar is located in Nainital district between 29°24′N, 79°07′E and 29.40°N, 79.12°E 
at an average elevation of 345 m. The town is located at the foot of the Himalayan 
submountaneous tract on the bank of river Kosi.  
 
44. The town is well connected by all-weather pucca roads from Ranikhet, Moradabad, 
Kotdwar, Haridwar and Haldwani. It is also connected to Lucknow, Bareilly and Moradabad by 
broad gauge railway track. The nearest airport is Pantnagar Airport, 50 km away in Udham 
Singh Nagar district.  
 
45. The town is well-known for being the gateway to Jim Corbett National Park and draws lot 
of tourist attention because of its geographical location. Its proximity to Nainital, which is a 
famous hill station of Northern India, makes it even more popular. 
 
46. Ramnagar town is situated on the bank of river Kosi, which flows to the east of the town, 
in north-south direction and creates a barrier to the eastward expansion of the town. Jim Corbett 
National Park is situated north of the town and spreads along its north-west boundary. South-
west boundary of the town is, however, adjoined by plain farm lands. The town is traversed by a 
network of irrigation canal system that flow generally from east to west. 
 

2. Topography, Soils , and Natural Hazards  

47. Ramnagar has steep slope from north to south with mildly sloping towards east. The 
difference between highest and lowest ground levels is about 50 m (reduced level varies from 
386 m to 336 m).  
 
48. Ramnagar is a part of Bhabhar5

 

 zone. The soil strata of town generally constitute clay, 
mixed with bajri and boulders. The subsoil water level is found deep in this area; on average it is 
about 70 m below ground level. 

49. According to the hazard zoning in Vulnerability Atlas of India, Ramnagar lies in seismic 
zone IV with landslide observed in the nearby hills. 
 

3. Climate 

50. The mean annual temperature in Ramnagar varies from 15 to 30 °C. Total annual rainfall 
is nearly 256 cm. There are three distinct seasons: summer from April to mid-July, monsoon 
from mid-July to mid-October and winter in mid-October to February. 
 

4. Air Quality 

51. The ambient air quality within the town limit is generally good. Air quality is mainly 
influenced by the heavy traffic in the town during the tourist season (summer). Air quality 
                                                
5  Bhabhar is gently-sloping coarse alluvial zone below the Siwalik Hills where rivers and streams disappear under 

boulders and gravels due to the porous soil and subsoil composition. As a result, the underground water level is 
deep, but rises to the surface where coarse alluvium gives way to layers of silt and clay 

http://toolserver.org/~geohack/geohack.php?pagename=Ramnagar,_Uttarakhand&params=29.40_N_79.12_E_�
http://en.wikipedia.org/wiki/Kosi_River�
http://en.wikipedia.org/wiki/Pantnagar_Airport�
http://en.wikipedia.org/wiki/Udham_Singh_Nagar_district�
http://en.wikipedia.org/wiki/Udham_Singh_Nagar_district�
http://en.wikipedia.org/wiki/Jim_Corbett_National_Park�
http://en.wikipedia.org/wiki/Nainital�
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monitoring data is not readily available. Since no major industries are situated within the town 
limit, no serious impact on air quality is experienced in the town. 
 

5. Nois e  

52. The noise level is not significant in the town area as there is no any major noise 
generating activity within the town limit. During the tourist season, during daytime, some rise in 
noise may be expected along the Ranikhet road due to influx of more traffic and bus stand being 
there. 
 

6. Surface  Water 

53. River Kosi is the main surface water source in Ramnagar town. It originates from the 
Kumaon hills and flows through the hilly terrains before entering Ramnagar town. It also carries 
the discharges of natural springs in its course. Discharge measurements at Kosi barrage (about 
400 m downstream the proposed intake well location) are done by Uttarakhand Irrigation 
Department on a routine basis and data of past 5 years reveal that minimum 84 mld of water is 
available from River Kosi. The test results of water analyses suggest high turbidity level and 
presence of e-coli. 
 
54. Banga Jhala is a small rivulet and tributary of River Kosi. Originating from Kumaon Hills, 
it carries a lean discharge of approimately 50 mld6

 

 during summers as shown by the flow 
measurements done by DSC in June, 2009). in the quality of water is good except during rainy 
season when it carries suspended matter (clay and boulders) and floating materials.  

7. Groundwater 

55. Groundwater table in Ramnagar is found quite deep with an average of. 70 m below 
ground level. Past explorations (tube wells dug by UPJN) have shown that tube wells are not 
quite successful in Ramnagar; out of three tube wells dug, only one has given the design 
discharge, while the other two tube wells have given much lower discharge. Quality of 
groundwater is good however, coliforms have been observed in the samples collected by the 
DSC-II during data gathering for the detailed design. Summary analyses of water samples taken 
from the of tube wells is presented in Table 2. 
 

Table 1: Analyses of Water Samples Taken from Tube Wells in Ramnagar 
 Parameter Unit Quality Criteria ISI (IS: 10500) Observed Value 

Desirable Limit Permissible Limit TW1 TW2 TW3 
1 pH - 6.5-8.5 6.2-9.2 6.83 7.03 6.65 
2 EC µs/cm 300 - 318 214.2 368 
3 Turbidity NTU 10 25 0.8 0.4 1.2 
4 Alkalinity mg/l 200 600 52 52 177 
5 Total 

Hardness 
mg/l as 
CaCO

300 
3 

600 156 114 174 

6 Calcium 
Hardness 

mg/l - - 102.9 52.5 117.6 

7 Magnesium mg/l 30 150 12.96 15.01 13.76 
8 Chlorides mg/l 250 1000 11.36 8.52 8.52 
9 Nitrates mg/l 45 - 0.93 0.84 1.16 

10 Fluorides mg/l 1.0 1.5 0.495 0.173 0.127 
                                                
6 There is no historical record available supporting the availability of minimum discharge; figure is based on flow 

measured in the month of June. 2009. Proposal to use Banga Jhala as additional source was made by Pey Jal 
Nigam, Ramnagar. 
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 Parameter Unit Quality Criteria ISI (IS: 10500) Observed Value 
Desirable Limit Permissible Limit TW1 TW2 TW3 

11 Iron mg/l 0.03 1.0 BDL BDL 0.01 
12 Sodium mg/l 200  

(WHO 
Guideline) 

- 11.16 11.42 12.72 

13 Free Chlorine mg/l 0.2 - 0.02 0.01 0.01 
14 Bacteria - Absent/100 ml Absent Present Present Present 
15 Coliforms - Absent/100 ml Absent Present Present Present 
16 E-coli - Absent/100 ml Absent Present Present Present 

BDL = Below Detectable Limit of 1 parts per billion, EC = electroconductivity, IS = Indian Standard, ISI = Indian 
Standards Institute, mg/l = milligrams per liter, ml = millimeters, WHO = World Health Organization. 
Source: Test conducted by DSC-II ( 2010). 
 
B. Ecologica l Res ources  

56. Ramnagar is situated near the foothills of Shivalik Range and shares its northern 
boundary with the Jim Corbett National Park (declared a tiger reserve with a total area of 521 
square kilometers). Owing to the town location, all the subproject sites fall within the distance of 
3 km from the national park’s boundary of the national park. However, construction activities will 
be confined to existing pipelines thus will not impact any other areas of the national park. 
 
57. The Jim Corbett National Park and surrounding forests are very rich in avifauna. The 
Zoological Survey of India has recorded over 585 species of resident and migratory birds in the 
area. There are no recorded endangered or critical species in the area.  
 
58. For the subproject sites, the observed flora include sal, khair, sissooo, ber, kuthber, bel, 
chbilla, dhk, semal, khingan and bamboo. Faunal species include mammals (tiger, leopard, 
elephant, cheetal, sambar, hog deer, barking deer, wildboar, langoor and rhesus monkey), birds 
(peacock, jungle fowl, patriges, kaleej, crow, vulture, parkeets, laughing thrush, orioles, king 
fishers, drongo, doves, woodpeckers, ducks, teals, stork, cormorants and seaguls), and reptiles 
(crocodiles or mugger, gharials, king cobra, common krait, cobra, russel, python and monitor 
lizard). 
 
C. Economic  Development 

1. Land Us e  

59. As per the Town Master Plan (prepared by the Town and Country Planning Department 
of Ramnagar), predominant land use is for residential (67.27%), commercial (4.85%), 
institutional (4.39%) and others (6.38%). There are no forest areas within Ramnagar town.  
 

2. Indus try and  Agriculture  

60. Ramnagar is an important centre for procurement of wood, stone, sand and bajri, and 
substantial producer of fruits. The business activities in the town have given rise to good 
socioeconomic conditions. Industries mainly include brick manufacturing and wood works. 
There are few agro-based industries, most prominent being Khulbe garden and agro-industries.  
 
61. Land is highly fertile in and around Ramnagar. Both Rabi and Kharif crops are cultivated. 
Sugarcane is one of the major cash-crops cultivated in this region. Major agricultural produce 
include paddy, wheat, gram, small millets etc. Vegetable grown in Ramnagar include potato, 
tomato, beans, cabbage and cucumbers. 
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3. Infras tructure  

62. Water Supply. Piped water supply scheme was introduced in Ramnagar in 1957 and 
was upgraded in 1971 to augment the distribution network and in 1978 to include source 
augmentation, construction of WTP, pumping stations and rising mains. Water source was 
further augmented by constructing the Banga Jhala gravity source in 2007. Except for 3 CWRs 
and the clear water pumping station (including underground clear water sump), all other 
components are in very poor physical state; performance of WTP and pumping plants is not 
satisfactory. Hence, an overall replacement of the system is required. 
 
63. Sewerage. The existing sewerage system of Ramnagar comprises only of sewer 
network; size varying from 150 mm to 500 mm. Though the land for constructing a sewage 
treatment plant was identified, the work could not be taken up for the lack of funds. Owing to 
this, property connections were not done and the sewerage system is not operational.  
 
64. Storm Water Drainage. As the average annual rainfall in Ramnagar is high, the town 
has constructed drains to take care of surface run-off. In addition, there are natural drains and 
canals, which also contribute in disposing of the storm water. Due to conversion of vegetated 
land to built-up area of the catchments, the run-off has also increased substantially. The 
connection between sewers and storm water drains also exists. 
 
65. Solid waste management. According to the Nainital Nagar Palika Parishad estimates, 
municipal solid waste generation in town ranges between 8 to 10 metric tons (MT) during non-
peak and peak tourist seasons respectively. There is no primary collection system in the town 
and waste is collected through community bin/containers and open collection points or by street 
sweeping. The present collection and transportation system involves multiple handling of solid 
waste. The existing waste disposal site is located 0.5 km from municipal boundary at Punchdi, 
near Kosi River bank, where waste is dumped openly. 
 
66. Transportation. Ramnagar is well connected with other parts of the state by road 
network. National Highway (NH 121) connects the town with Kashipur and Pauri. Nainital is 
connected with Ramnagar by a major district road. 
 
D. Socia l and Cultural Res ources  

1. Demography 

67. The decadal population of the town is presented in Table 3 which shows that the 
population growth rate was highest (54.33%) during 1941-51 and dropped to average 35% in 
the next two decades. The growth rate rose again in the subsequent decades (48.69% and 
43.32%), but dropped sharply during 1991-2001. 
 

Table 3: Census Record of Population in Ramnagar 
 

Census 
Year 

Census  
Population 

Decadal Growth of Population % Decadal Growth of Population 

1941 6216 - - 
1951 9593 3377 54.33 
1961 13014 3421 35.66 
1971 17495 4481 34.43 
1981 26013 8518 48.69 
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Census 
Year 

Census  
Population 

Decadal Growth of Population % Decadal Growth of Population 

1991 37281 11268 43.32 
2001 47099 9818 26.34 

 
2. His tory, Culture  and  Touris m 

68. Ramnagar town was established and settled by Commissioner H. Ramsey in 1856-1884. 
During the British Rule tea gardens were developed in the area and nearby villages but these 
tea gardens have been closed. The nearby Jim Corbett National Park is named after the hunter 
turned conservationist Jim Corbett who played a key role in its formation. It is the oldest 
National Park in India and attracts lots of tourists from India and abroad. 
 
69. Ramnagar has strong cultural heritage and the typical culture is called Kumaoni culture. 
There are two important temples near Ramnagar town; they are Garjiya Devi Temple and Seeta 
Bani Temple. 
 
70. There are number of hotels and resorts in and around Ramnagar. Major influx of tourists 
is observed in the summer. Reportedly, about 1 lakh tourists visit Jim Corbett National Park 
daily. Most of the tourists are day-time visitors, but many stay back in the resorts available 
inside and outside the National Park.  
 

IV. ANTICIP ATED IMPACTS AND MITIGATION MEASURES 

71. This section of the IEE reviews possible subproject-related impacts, in order to identify 
issues requiring further attention and screen out issues of no relevance. ADB SPS (2009) 
require that impacts and risks will be analyzed during pre-construction, construction, and 
operational stages in the context of the subproject’s area of influence. As defined previously, the 
primary impact areas are (i) distribution network sites; (ii) main routes/intersections which will be 
traversed by construction vehicles; and (iii) quarries and borrow pits as sources of construction 
materials. The secondary impact areas are: (i) entire Ramnagar area outside of the delineated 
primary impact area; and (ii) entire Ramnagar district in terms of over-all environmental 
improvement. 
 
72. The ADB Rapid Environmental Assessment Checklist for Water Supply in 
http://www.adb.org/documents/guidelines/environmental_assessment/eaguidelines002.asp was 
used to screen the subproject for environmental impacts and to determine the scope of the IEE 
investigation.  The completed Checklist is found in Appendix 2. All the proposed subproject 
components will interact physically with the environment. 
 
73. In the case of this subproject (i) most of the individual elements are relatively small and 
involve straightforward construction and operation, so impacts will be mainly localized and not 
greatly significant; (ii) most of the predicted impacts are associated with the construction 
process, and are produced because that process is invasive, involving excavation and earth 
movements; and (iii) mostly being located in the built-up area of Ramnagar town, will not cause 
direct impact on biodiversity values.  The subproject will be in properties held by the local 
government and access to the subproject locations is thru public ROW and existing roads 
hence, land acquisition and encroachment on private property will not occur. Two components 
that are located in forest area also not likely to cause any major impacts because: (i) Banga 
Jhala pipeline will be laid along a road within the reserve forest and involves no tree cutting; and 
(ii) the small sections of pipelines (200 m length of 2 pipelines) that are to be replaced within the 

http://en.wikipedia.org/wiki/Jim_Corbett_National_Park�
http://en.wikipedia.org/wiki/Jim_Corbett_(hunter)�
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National Park are located in the periphery, adjoining the town, and the pipeline will be laid above 
ground within the existing pipeline ROW without cutting trees. 
 
A. Pre-cons truc tion  – Loca tion and  Des ign 

74. Design of the Proposed Components. The Central Public Health and Environment 
Engineering Organization (CPHEEO) manual suggests a design period of 15/30 years.  The 
water supply components were designed following the recommendations of the CPHEEO 
Manual for Water and Water Supply. 
 
75. Impacts arise from the design of the project including the technology used, scale of 
operation/throughput, waste production, discharge specification, pollution sources and ancillary 
services.  
 
76. Source Augmentation. The proposed augmentation of water extraction from Kosi 
River, from the existing 5 mld to 11 mld, is not likely to have negative impacts. The available 
flow data indicates that the lean season flow (summer) is in the range of 109 mld to 156 mld, 
and the extraction will be about 10 percent of the minimum flow. The proposed water extraction 
is being permitted by the Irrigation Department,7

 

 which owns and maintains the barrage across 
the river, 500 m downstream of the proposed infiltration well site. There are no pollution sources 
in the upstream. 

77. Similarly, no impacts envisaged due to increase of water extraction from Banga Jhala 
(from 4.5 mld to 10 mld). Although no official record exists, the flow measurement conducted 
during lean flow period (June 2009) indicates that the minimum flow in the stream is 50 mld, and 
the extraction will be about 20 percent of the total flow. This stream flows down and meets River 
Kosi at about 7-8 km from the site. During this course, the stream flow through forest areas, and 
there are no water abstraction points. Although the stream must be a source of water for the 
wildlife, this is not going to be affected as the 80 percent of lean season flow will still be 
available for use. No permission from Irrigation Department or any government agency is 
required for abstraction of water from Banga Jhala. There are no pollution sources in the 
upstream. 
 
78. Water Treatment Plant. It is proposed to construct a Water Treatment Plant of 11 mld 
capacity at Baldiya Padao water works campus on the banks of River Kosi. The WTP will be 
based on the conventional treatment technology and will involve: pre-chlorination, alum dosing, 
flash mixing, flocculation, clarification, filtration, post-chlorination, wash water re-circulation and 
sludge disposal systems. Chlorine gas will be used for disinfection. Chlorination facility will be 
developed with all safety measures as per CPHEEO guidelines. The waste water generated 
from rinsing and back washing of filter media will be re-circulated. For this purpose, wash water 
will be collected in two open tanks for alternative use, with a storage capacity of one day wash 
water in each tank. The settled water will be pumped back into the Inlet chamber and re-
circulated with the raw water. Sludge generated from these tanks and from the clarifier will be 
collected in a sludge tank, and sent to sludge drying beds. Dried sludge will be sent either for 
land filling or used as soil conditioner. 
 

                                                
7 The subproject, specifically the source augmentation works, are proposed after due discussions with the Irrigation 

Department. The Department in principle agreed for increase of water abstraction. A formal application has already 
been submitted; NOC/approval is awaited. 
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79. Impacts associated with the planning mainly depend on the site selection. Location 
impacts include on-site biophysical array and encroachment / impact either directly or indirectly 
on adjacent environments. It also includes the impacts on the people who might lose their 
homes or livelihoods due to the development of the proposed site.  
 
80. Encroachment into private properties, forest land and cutting of trees and damage 
to vegetation. Most of the components involve simple construction and low operation and 
maintenance, so it is unlikely that there will be major impacts. The pipeline replacement works, 
the only component that involve considerable construction works, are located in the town area 
(except for the 200-meter stretch in the Jim Corbett National Park) where there are no sensitive 
natural habitats. The pipelines will be aligned along the roads, in un-used government-land 
adjacent to the roads, or within the RoW. Pipelines will be buried within the roadway for narrow 
roads. However, considering the narrow and busy lanes, there are likely to be temporary 
impacts during construction stage. 
 
81. A total number of 3 new CWRs have been proposed to be constructed. All of these 
reservoirs are located within the municipal limits and they do not fall inside any forest areas. 
About 2,400 sq m of land will be required, out of which 1500 sq m is already acquired by UPJN 
and UJS. The remaining 900 sq m land is in the premises of a government school which still 
need to be acquired by UPJN.  
 
82. The two pipelines, 200 m length each, (feeder main to Thapali CWR and distribution 
main from Thapali CWR) are in the periphery of the national park. The park has no boundary 
wall/protection wall at this location and a National Highway (connecting Ranikhet Town) runs 
along the boundary. The existing CWR at Thapali was constructed on a hill, which is within the 
boundary of the national park. The existing pipelines will be replaced with new pipes within the 
existing ROW.  Since it is only a replacement work, no impacts envisaged. Pipes will be mostly 
laid above ground and work will be conducted manually by a small team of workers. Three will 
be no cutting of trees. 
 
83. About 5.19 km of rising mains will be laid along the roads within the municipal limits. One 
of the rising mains will be laid partly in the forest land (outside municipal area) along the existing 
rising mains (as replacement) within the RoW of the existing rising mains. Permission from the 
Forest Deptartment is required. 
 
84. The Banga Jhala gravity main will be laid along a 0.5 km stretch of Banga Jhala River 
then will follow the cross-country profile. The pipeline will be generally adjacent to the road in 
the entire stretch after river alignment. It will be laid in the RoW of existing gravity mains laid by 
UPJN in 2007. The gravity mains will be laid above ground to avoid tree-root cutting. All other 
facilities are limited to the municipal area and are not in the forest land or any private land. Tree 
cutting will not be involved in any activity. 
 
85. The following measures are to be implemented for laying of gravity main from Banga 
Jhala in reserve forest area and two other pipelines that are to be laid in national park area: 

(i) No trees shall be cut in the forests 
(ii) Work shall be conducted only during day-light hours; no person related to 

construction shall be allowed at the site after the sunset 
(iii) Schedule the construction work during summers, when there is traffic on the 

road; so that there is no chance of wild animals coming close to the work site 
(iv) Pipeline shall be laid above ground, except in exceptional cases due to technical 

reasons  
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(v) In case of trenching for laying pipe underground, work section-wise; work at each 
section – excavation, pipe laying and refilling shall be completed in a day’s work; 
no trench shall be kept open  

(vi) No worker camps shall be developed inside the forest 
(vii) Work shall be conducted manually; no noise generating activities shall be 

conducted 
(viii) Materials required for the work should be stored outside the forest area and 

transported to the site as and when required manually. 
(ix) Obtain prior permission of Forest Department for carrying out the work. 
(x) Work in the forest area shall be supervised by the Environment Expert of DSC 

regularly 
 

86. There are no pollution sources upstream, and there is no risk of raw water 
pollution/contamination to both the proposed location of water abstraction on Kori River and 
Banga Jhala. This will require permission of Irrigation Department. The infiltration wells will be 
constructed in the river bed. The construction in the river bed is likely increase the silt load and 
may also affect the downstream uses for a short duration. The following measures therefore 
shall be implemented: 

(i) Conduct construction work in lean flow season (summer) 
(ii) Construction area shall be protected properly with bunds so that the construction 

areas is confined and flowing water do not enter and mix with silt/material in the 
water 

(iii) All the material and waste shall be properly cleaned after the completion of work 
(iv) No labor camps shall be located near the river bed 

 
87. Flood Risk of Intake Well in Kosi: The existing intake well in Kosi was damaged in 
2010 during heavy monsoon flow in the river.8

 

 The proposed site for the new intake is located 
50 m downstream of the existing intake. On the face of the climate change risks, the floods may 
increase/decrease in its magnitude, and adopting protection measures as in normal practice by 
taking historical data may not suffice if the river faces potential climate change risks. However, 
Kosi River is mostly rain fed, and therefore the risk of climate change is minimal compared to 
the rivers fed by glaciers. River however carries very heavy flow during monsoon.  The 
proposed intake at Kosi will be designed by the contractor (turnkey contract proposed) with the 
following basic parameters: (i) design considering 100 years HFL, and (ii) provision of 
appropriate flood protection works.  

B. Cons truc tion  Impacts  

88. Construction and operation are the two activities in which the project interacts physically 
with the environment, so they are the two activities during which the environmental impacts 
occur. Construction impacts are associated with site cleaning, earth works, physical 
construction related materials movements and works, machinery, vehicles and workers. It also 
includes the erosion, dust, noise, traffic congestion and waste production associated with the 
construction activities. 
 

                                                
8 The design team has inspected the damaged intake and observed that the main reason for damage of existing 

intake is lack of protection works. 
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1. Cons truc tion  Method 

89. About 75 km of pipeline (distribution mains approx. 58.5 km, rising mains approx. 5 km 
and gravity mains approx. 11.5 km) ranging between 100 mm – 450 mm diameter. are proposed 
to be laid under this subproject. Most of these are located in the town within municipal limits, 
except for part of one rising mains and one distribution mains (approx. 200 m each on slope) 
and Banga Jhala gravity mains (approx. 11.5 km), which are located in outer areas. The old 
town area is characterized with narrow roads, high-density population and traffic congestion. As 
earlier stated, the pipelines will be aligned adjacent to roads in the un-used area within the 
RoW. In narrower roads where there is no land available, the trenches will be dug into the edge 
of the road. 
 
90. The water lines will be laid underground. However, in the hilly or forest areas, the 
pipeline will be above ground. In plain areas and where pipes needs to be buried in the ground 
for various technical reasons, the proposed pipes will be buried in trench of min. 1 m to 1.5 m 
depth and width between 300 mm for 100 mm diameter pipe to 700 mm for 450 mm diameter 
pipe. 
 
91. The trench will be excavated manually. Excavation in hard surfaces like cement concrete 
roads will be supplemented by pneumatic drill. Excavated soil will be placed nearby and a bed 
of sand or gravel, obtained from local quarries, will be prepared at the bottom of the trench. 
Pipes (brought to site on trucks and stored on unused land nearby) will be placed in the trench 
over the sand/gravel bed using a small rig. Pipes will be joined by hand, after which excavated 
soil will be replaced around and on top of the pipe manually.  
 
92. The old pipes which are mainly of cast iron will be removed immediately from the site 
and transported to UPJN premises or disposed off as scrap. There are no asbestos cement 
pipes in the existing network.  
 
93. The existing CWR at Lakhanpur will be dismantled manually and the debris will be 
removed from the site and disposed of as per the direction of engineer in-charge. However, pipe 
material will be deposited in the UPJN or Jal Sansthan store. Proper barricading for ensuring 
safety will be provided. 
 
94. Existing infiltration well at Banga Jhala will be refurbished. Present filter media will be 
replaced with new filter media. An RCC channel including silt traps will also be constructed to 
preclude the silt in rainy season. As far as possible, the material will be used from local quarries.  
95. Existing pumping plants of clear water pump house will be removed using chain-pulley 
or crane, and will be deposited in the Jal Sansthan store. New pumps will be installed as per 
design.  
 
96. WTP and appurtenant works will be carried out as per standard done using replaced 
with new pumping plants as per design, and the old  Filter Material will be removed. The existing 
MS CWRs will be dismantled and new MS CWRs will be constructed above ground on the same 
foundation. The new pumps will be placed within existing pumping stations Filter media sand of 
water treatment plant will be removed and the new media (brought from the nearest queries) will 
be placed manually. Most of the old media, which will be suitable after washing will be reused. 
The leftover sand will be disposed off. Proposed water testing lab will be installed within the 
WTP facility and the control rooms will be developed within the pumping station/water treatment 
plan premises. 
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2. Cons truc tion  Impacts  

97. Sources of Materials. Significant amount of gravel, sand, and cement will be required 
for this subproject. The construction contractor will be required to: 

(i) Use material sources permitted by government; 
(ii) Verify suitability of all material sources and obtain approval of Design and 

Supervision Consultant (DSC); and 
(iii) Submit to DSC on a monthly basis documentation of sources of materials. 

 
98. Air Quality. It is most certain that work will be conducted during dry season, so there is 
potential for generation of dust from the excavation of dry soil, backfilling, and transportation to 
disposal, and from the import and storage of large quantities of aggregates and other 
construction material. Therefore, it is important that this large quantity of soil be handled and 
disposed of without causing further impacts on air quality, which already shows presence of 
high levels of particulate matter in the town. Emissions from construction vehicles, equipment, 
and machinery used for excavation and construction will induce impacts on the air quality in the 
construction sites. Anticipated impacts include dusts and increase in concentration of vehicle-
related pollutants such as carbon monoxide, sulfur oxides, particulate matter, nitrous oxides, 
and hydrocarbons) but temporary and during construction activities only. To mitigate the 
impacts, construction contractors will be required to: 

(i) Prevent/minimize dust generation by removing the waste soil immediately from 
the site 

(ii) Construction material, particularly sand/gravel for trench bedding, shall be 
brought as and when required; minimize on-site storage 

(iii) Consult with DSC on the designated areas for stockpiling of clay, soils, gravel, 
and other construction materials;  

(iv) Excavate the foundations at the same time as the access roads (if needed) are 
built so that dug material is used immediately, avoiding the need to stockpile on 
site; 

(v) Damp down exposed soil and any stockpiled on site by spraying with water when 
necessary during dry weather; 

(vi) Use tarpaulins to cover sand and other loose material when transported by 
trucks; and 

(vii) Fit all heavy equipment and machinery with air pollution control devices which 
are operating correctly. 
 

99. Surface Water Quality. Ramnagar receives high intensity rains during monsoons and 
there are a number of natural and man-made drainage channels criss-crossing the city to carry 
the runoff safely. Runoff from the excavated areas and material and waste soil stocks likely to 
contain silt, and this silt runoff will deteriorate the water bodies by silting. Large-scale silting is 
likely to lead to flooding. This impact will however be considered only during rainy season. 
Excavation of trenches for laying of pipelines, and excavation for CWR, WTP and Pump House 
construction will generate huge surplus soil and silt, which needs to be disposed of properly. 
These potential impacts are temporary and short-term duration only and to ensure these are 
mitigated, construction contractor will be required to: 

(i) Avoid excavation activities during monsoon. Ensure that works complete before 
onset of monsoon 

(ii) Minimize on-site storage of waste soil/material 
(iii) Provide intercepting drains to avoid submergence of trenches and dispose the 

run-off quickly 
(iv) Intake well and infiltration well works shall not be carried out during the monsoon 
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(v) Avoid stockpiling of earth fill especially during the monsoon season unless 
covered by tarpaulins or plastic sheets; 

(vi) Prioritize re-use of excess spoils and materials in the construction works. If spoils 
will be disposed, consult with DSC on designated disposal areas; 

(vii) Install temporary silt traps or sedimentation basins along the drainage leading to 
the water bodies; 

(viii) Place storage areas for fuels and lubricants away from any drainage leading to 
water bodies;  

(ix) Dispose any wastes generated by construction activities in designated sites; and 
(x) Conduct surface quality inspection according to the Environmental Management 

Plan (EMP). 
 

100. Noise Levels. There are no health facilities, scheduled or unscheduled historical, 
archaeological, paleontological, or architectural sites near the construction sites. However, 
construction works will be on settlements, along and near schools, and areas with small-scale 
businesses. The sensitive receptors are the general population in these areas. Increase in noise 
level may be caused by excavation equipment, and the transportation of equipment, materials, 
and people. Impact is negative, short-term, and reversible by mitigation measures. The 
construction contractor will be required to: 

(i) Plan activities in consultation with DSC so that activities with the greatest 
potential to generate noise are conducted during periods of the day which will 
result in least disturbance; 

(ii) Require horns not be used unless it is necessary to warn other road users or 
animals of the vehicle’s approach; 

(iii) Minimize noise from construction equipment by using vehicle silencers, fitting 
jackhammers with noise-reducing mufflers, and portable street barriers the sound 
impact to surrounding sensitive receptor; and 

(iv) Maintain maximum sound levels not exceeding 80 decibels (dbA) when 
measured at a distance of 10 m or more from the vehicle/s. 
 

101. Existing Infrastructure and Facilities. Excavation works can damage existing 
infrastructure located alongside roads, in particular water supply pipes. It will be particularly 
important to avoid damaging existing water pipes. It is therefore important that construction 
contractors will be required to: 

(i) Obtain from DSC the list of affected utilities and operators; 
(ii) Prepare a contingency plan to include actions to be done in case of unintentional 

interruption of services. 
 

102. Landscape and Aesthetics. The construction works will produce excess excavated, 
excess construction materials, and solid waste such as removed concrete, wood, trees and 
plants, packaging materials, empty containers, spoils, oils, lubricants, and other similar items. 
Improper disposal may further affect topography, water quality, soil quality and sensitive areas. 
These impacts are negative but short-term and reversible by mitigation measures. The 
construction contractor will be required to: 

(i) Prepare and implement Waste Management List; 
(ii) Avoid stockpiling of excess excavated soils; 
(iii) Coordinate with UPJN for beneficial uses of excess excavated soils or 

immediately dispose to designated areas; 
(iv) Recover used oil and lubricants and reuse or remove from the sites; 
(v) Manage solid waste according to the following preference hierarchy: reuse, 

recycling and disposal to designated areas; 
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(vi) Remove all wreckage, rubbish, or temporary structures which are no longer 
required; and 

(vii) Request DSC to report in writing that the necessary environmental restoration 
work has been adequately performed before acceptance of work. 
 

103. Landslides. As stated earlier, one rising main and one distribution main will be partly 
laid on slopes (approx. 200 m length each). The excavation activities for laying of pipelines 
through the hill slope can lead to slope disturbance leading to soil slip and landslide in the 
affected area if proper protection measures are not taken during construction activities. 
However, these pipes will be laid above ground and therefore no impact envisaged.  
 
104. Surface and Groundwater Quality. Another physical impact that is often associated 
with excavation is the effect on drainage and the local water table if groundwater and surface 
water collect in the voids. To ensure that water will not pond in pits and voids near subproject 
location, the construction contractor will be required to conduct excavation works on non-
monsoon season. The impacts of surface water quality due to construction of intake works in 
Banga Jhala and Kosi River have already been discussed in the section of Location Impacts.  
 
105. Accessibility. Except Banga Jhala gravity mains, all other activities are located in the 
urban settlement areas where there are no remaining sensitive natural areas. Hauling of 
construction materials and operation of equipment on-site can cause traffic problems. Potential 
impact is negative but short term and reversible by mitigation measures. The construction 
contractor will be required to:  

(i) Plan transportation routes so that heavy vehicles do not use narrow local roads, 
except in the immediate vicinity of delivery sites; 

(ii) Schedule transport and hauling activities during non-peak hours; 
(iii) Locate entry and exit points in areas where there is low potential for traffic 

congestion; 
(iv) Keep the site free from all unnecessary obstructions; 
(v) Drive vehicles in a considerate manner; 
(vi) Coordinate with Govt. Traffic Department for temporary road diversions and with 

for provision of traffic aids if transportation activities cannot be avoided during 
peak hours; and 

(vii) Notify affected sensitive receptors by providing sign boards informing nature and 
duration of construction works and contact numbers for concerns/complaints. 
 

106. Socio-Economic – Income. The subproject components will be located in Government 
land. Construction works will impede the access of residents to specific site in limited cases. 
The potential impacts are negative and moderate but short-term and temporary. The 
construction contractor will be required to: 

(i) Leave spaces for access between mounds of soil;  
(ii) Provide walkways and metal sheets where required to maintain access across 

for people and vehicles; 
(iii) Increase workforce in front of critical areas such as institutions, place of worship, 

business establishment, hospitals, and schools; 
(iv) Consult businesses and institutions regarding operating hours and factoring this 

in work schedules; and 
(v) Provide sign boards for pedestrians to inform nature and duration of construction 

works and contact numbers for concerns/complaints. 
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107. Socio-Economic – Employment. Manpower will be required during the 18-months 
construction stage. This can result to generation of contractual employment and increase in 
local revenue. Thus potential impact is positive and long-term. The construction contractor will 
be required to: 

(i) Employ majority of the labor force, or to the maximum extent, local persons 
within the 2-km immediate area if manpower is available; and 

(ii) If available, secure construction materials from local market. 
 

108. Occupational Health and Safety. Workers need to be mindful of the occupational 
hazards which can arise from working in height and excavation works. Potential impacts are 
negative and long-term but reversible by mitigation measures. The construction contractor will 
be required to: 

(i) Develop and implement site-specific Health and Safety Plan which will include 
measures such as: (a) excluding public from the site; (b) ensuring all workers are 
provided with and use Personal Protective Equipment; (c) Health and Safety 
Training  for all site personnel; (d) documented procedures to be followed for all 
site activities; and (e) documentation of work-related accidents; 

(ii) Ensure that qualified first-aid can be provided at all times. Equipped first-aid 
stations shall be easily accessible throughout the site; 

(iii) Provide medical insurance coverage for workers; 
(iv) Secure all installations from unauthorized intrusion and accident risks; 
(v) Provide supplies of potable drinking water; 
(vi) Provide clean eating areas where workers are not exposed to hazardous or 

noxious substances; 
(vii) Provide Health and Safety orientation training to all new workers to ensure that 

they are apprised of the basic site rules of work at the site, personal protective 
protection, and preventing injuring to fellow workers; 

(viii) Provide visitor orientation if visitors to the site can gain access to areas where 
hazardous conditions or substances may be present. Ensure also that visitor/s do 
not enter hazard areas unescorted; 

(ix) Ensure the visibility of workers through their use of high visibility vests when 
working in or walking through heavy equipment operating areas; 

(x) Ensure moving equipment is outfitted with audible back-up alarms; 
(xi) Mark and provide sign boards for hazardous areas such as energized electrical 

devices and lines, service rooms housing high voltage equipment, and areas for 
storage and disposal. Signage shall be in accordance with international 
standards and be well known to, and easily understood by workers, visitors, and 
the general public as appropriate; and 

(xii) Disallow worker exposure to noise level greater than 85 dBA for a duration of 
more than 8 hours per day without hearing protection. The use of hearing 
protection shall be enforced actively. 
 

109. Community Health and Safety. Hazards posed to the public, specifically in high-
pedestrian areas may include traffic accidents and vehicle collision with pedestrians. In most of 
the cases location of project sites at isolated area, hence health and safety risk to community is 
minimum. Potential impact is negative but short-term and reversible by mitigation measures. 
The construction contractor will be required to: 

(i) Plan routes to avoid times of peak-pedestrian activities. 
(ii) Liaise with DSC in identifying risk areas on route cards/maps. 
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(iii) Maintain regularly the vehicles and use of manufacturer-approved parts to 
minimize potentially serious accidents caused by equipment malfunction or 
premature failure. 

(iv) Provide road signs and flag persons to warn of dangerous conditions, in case of 
location near the road. 
 

110. Work Camps. Operation of work camps can cause temporary air and noise pollution 
from machine operation, water pollution from storage and use of fuels, oils, solvents, and 
lubricants. Potential impacts are negative but short-term and reversible by mitigation measures. 
Consultation with DSC revealed that it is unlikely that work camps are required for this 
subproject. In the case that it will be needed, the construction contractor will be required to: 

(i) Consult with DSC before locating project offices, sheds, and construction plants; 
(ii) Minimize removal of vegetation and disallow cutting of trees; 
(iii) Provide water and sanitation facilities for employees; 
(iv) Prohibit employees from cutting of trees for firewood; 
(v) Train employees in the storage and handling of materials which can potentially 

cause soil contamination; 
(vi) Recover used oil and lubricants and reuse or remove from the site; 
(vii) Manage solid waste according to the following preference hierarchy: reuse, 

recycling and disposal to designated areas; 
(viii) Remove all wreckage, rubbish, or temporary structures which are no longer 

required; and 
(ix) Request DSC to report in writing that the camp has been vacated and restored to 

pre-project conditions before acceptance of work. 
 

111. Social and Cultural Resources. For this subproject, excavation will occur at specific 
isolated location, so it could be that there is a low risk of such impacts. Nevertheless, the 
construction contractor will be required to:  

(i) Stop work immediately to allow further investigation if any finds are suspected 
(ii) Inform DSC if a find is suspected, and take any action they require ensuring its 

removal or protection in site; 
(iii) Request DSC or any authorized person with archaeological/historical field 

training to observe excavation. 
 

C. Operation and  Maintenance  (O&M) impacts  

112. The main O&M activities of the refurbished infrastructure will be detection and repair of 
leaks and pipe bursts. These are, however, likely to be minimal as proper design and selection 
of good quality pipe material should mean that leaks are minimal. 
 
113. The bulk meters that are provided as part of this subproject will be of great use in 
detecting leaks in network. Leak repair work will be similar to the pipe laying work as earlier 
explained. Trenches will be dug to reveal the leaking area and the faulty connection will be re-
fitted, or the pipe will be removed and replaced, if necessary.  
 
114. Wastewater generated from regular back washing of filter beds will be re-circulated into 
WTP. Sludge generated will be collected, dried and land filled. Another main activity of the 
augmented/rehabilitated WTPs would be disinfection of water supplies with chlorine. 
 
115. At Banga Jhala intake, which is located in a forest, there will be no day-to-day activities 
as the water will flow by gravity. 
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116. Recurrence of blockage and leakage problems. Although impact is likely to be 
minimal due to new and well design efficient system, it should be ensured that leak detection 
and restoration time is minimized to the extent possible. 
 
117. Occupational Health and Safety. Chlorine will be used as disinfectant in WTP. There is 
invariably a safety risk when considerable quantities of chlorine are handled - chlorine cylinders 
will be brought by trucks to the site, installed and operated to disinfect the water supplies. 
Chlorine in quantities adequate for 1 month use will be stored at the WTPs. Besides, there will 
standby toners 1 each at WTPs. Following measures are suggested for incorporating into 
subproject design and implementation: 

(i) Chlorine neutralization pit with a lime slurry feeder 
(ii) Proper ventilation, lighting, entry and exit facilities 
(iii) Facility for isolation in the event of major chlorine leakage 
(iv) Personal protection and safety equipment for the operators in the chlorine plant,  
(v) Alarm facilities to alert chlorine gas leak 
(vi) Provide necessary training in handling & application of chlorine and handling 

emergency situations 
 

D. Cumula tive  Impact As s es s ment 

118. The cumulative impact assessment (CIA) examined the interaction between the 
subproject’s residual effects (i.e., those effects that remain after mitigation measures have been 
applied) and those associated with other past, existing and reasonably foreseeable future 
projects or activities. The interaction of residual effects associated with multiple projects and/or 
activities can result in cumulative impacts, both positive and negative. The subproject’s potential 
cumulative effects were considered with respect to Valued Components in the categories of 
environmental, socio-economic, and heritage resources in four areas: 

(i) Of any potential residual project effects that may occur incrementally over time; 
(ii) Consideration of other known relevant projects or activities within the specified 

study area boundaries, even if not directly related to the subproject; 
(iii) Potential overlapping impacts that may occur due to other developments, even if 

not directly related to the proposed project; and 
(iv) Future developments that is reasonably foreseeable and sufficiently certain to 

proceed. 
 

119. In addition, the CIA considered the scope or influence of the subproject. Two 
boundaries, spatial and temporal , were used. Given the water supply requirement in Agartala is 
presently met from both surface and ground water source, and groundwater is considered 
adequate, there are no significant cumulative impacts expected on the future water supply.  
 
120. The subproject IEE has identified the valued components as air quality, water (surface 
and groundwater) quality, noise, geophysical (hydrogeological), traffic management, social-
economic and socio-community, and human health. There are no foreseeable projects that will 
overlap with the subproject. The spatial boundary of the subproject is the area along the 
alignment and the existing ROWs. The temporal boundary can be considered as the whole 
Haldwani town. 
 
121. Air quality effects will occur during construction. Consequently, although emissions of 
common air contaminants (CAC) and fugitive dust may be elevated in proximity to active work 
sites, this impact will be short-term and localized to the immediate vicinity of the alignment. 



30 

 

Greenhouse Gas (GHG) emissions may increase as a result of project activities (i.e., vehicle 
and equipment operation, concrete production, disposal of excavated material, landfilling of 
residual wastes). Given the subproject’s relatively minor contribution to CAC and GHG 
emissions during construction, the overall significance rating of both these potential residual 
effects is considered to be negligible during construction.  
 
122. During construction noise levels in the immediate proximity of most work sites are 
expected to increase. The duration of this exposure will be relatively brief. This exposure 
represents a temporary, localized, adverse residual effect of low to moderate significance for 
affected receptors. While building damage due to ground vibrations is unlikely, there may 
annoyance to spatially located receptors during construction. Noise levels associated with the 
project operations will be largely imperceptible as the service reservoirs are located in relatively 
small sites within the town proper.  
 
123. Land use/traffic management concerns will occur spatially during construction. During 
construction, site-specific mitigation measures will be implemented to address temporary 
disruptions to land use and access in the vicinity of the alignment such as road and sidewalk 
closures, traffic delays and detours, parking modifications, and increased volumes of 
construction–related traffic. There should be improved traffic movement along the alignment 
once construction is completed. Since the subproject will be built in undeveloped land 
earmarked for service reservoirs purposes, it will not conflict with existing or planned land use. 
However, following improvement in infrastructures and services, added residential 
developments, commercial and business facilities and increased densities are expected to 
develop and enhance the subproject area. This can be considered a long-term cumulative 
benefit of the subproject. 
 
124. Adverse impacts such as localized disruption of vehicle traffic and pedestrian 
movements in areas along the alignment, and elevated CAC and fugitive dust emissions in 
proximity to work sites, elevated noise and vibration levels and visual impacts will occur during 
construction. These short-term effects will be mitigated by providing alternate travel routes or 
alternating traffic movements and, where possible, access to businesses, schools and 
residences. However, upon completion of construction the socio-community will benefit from 
improved water supply system. This is considered a long-term cumulative benefit. 
 
125. Development at the service reservoir and pump houses sites and in the vicinity of the 
subproject may result in similar impacts relative to water quality and soils, but each impacts are 
independent of one another and are mitigated on a site-specific basis. Further, while water 
quality impacts have the ability to compound when taking into account regional water basins into 
consideration, the subproject will be required to adhere to the mandatory state and local laws, 
ordinances, regulations, and water quality standards. Regional geologic impacts do not 
generally compound, and are limited to the site at which they occur. 
 
126. The subproject, when considered with other projects in the same watershed, may result 
in cumulative impacts to surface and groundwater quality from increased surface impermeability 
and resultant runoff. Construction projects could result in increased erosion from exposed soil 
areas, which could contribute sediments into local drainage courses and other waterways. 
However, it is reasonably assumed that new construction associated with future projects will be 
required to meet national, state, and local construction and operation standards at least as 
rigorous as those required at present. Therefore, the potential for cumulative impacts to water 
quality and soils is deemed to be less than significant. 
 



31 

 

127. No adverse residual effects to human health will occur as a result of subproject 
construction or operation. While exposure to elevated noise levels and fugitive dust and CAC 
emissions will occur in proximity to subproject work sites during construction, due to their short-
term, localized nature, these effects are expected to be minor and insignificant with no 
measurable effects on human health. The subproject operations will benefit the general public 
by contributing to the long-term improvement of water supply system and community livability in 
Ramnagar. 
 

V. INSTITUTIONAL ARRANGEMENTS 

128. The Urban Development Department (UDD) is the executing agency. The executing 
agency has set up a state-level investment program management unit (IPMU).The 
implementing agencies for the investment program are: the Uttarakhand Peya Jal Nigam 
(UPJN) for water supply and sewerage subprojects, and the Public Works Department (PWD) 
for roads and traffic management subprojects. A special cell within the PMU, with assistance 
from urban local bodies (ULBs), will be the implementing agency for solid waste management 
and slum improvement subprojects. The IPMU is assisted by investment program management 
consultants (IPMC) who provides program management support, assure the technical quality of 
design and construction, and provide advice on policy reforms. 
 
129. The implementing agencies will set-up district-level investment program implementation 
units (IPIUs) to manage implementation of subprojects in their districts. IPIUs will be assisted by 
Design and Supervision Consultants (DSC), who design the infrastructure, manage tendering of 
contracts and supervise the construction process. Construction contractors will be appointed to 
build elements of the infrastructure. The contractors are managed by the IPIUs, and 
construction activities are supervised by the DSC. 
 
130. An Environment and Social Management Coordinator has been set up within the IPMU 
to address environmental and social issues of the investment program, and is staffed by an 
Environmental Specialist and a Social Development Specialist. The Environment and Social 
Management Coordinator is assisted by the PMC. The DSC through their environment 
specialists are conducting environmental assessments including the preparation of IEEs or EIAs 
and other assessments required for clearances. The DSC is also responsible for incorporation 
of mitigation measures in design and construction and construction-stage environmental 
monitoring. 
  
131. The IPMC reviews and approve IEEs, oversee disclosure and consultations, and will 
monitor the implementation of environmental monitoring plan and environmental management 
plan where required. The CC is responsible to implement mitigation measures in construction.  
Implementation of mitigation and monitoring measures during the operation and maintenance 
(O&M) is the responsibility of the respective implementing agencies, which are also the O&M 
agencies. Government regulatory agencies such as the Uttarakhand Environmental Protection 
and Pollution Control Board (UEPPCB) are also monitor the environmental performance 
according to government regulations. 
 

VI. GRIEVANCE REDRESS MECHANISM 

132. As the work is being done in inhabited areas, most of the impacts are construction-
related, and therefore it is anticipated that improper or inadequate implementation of EMP may 
lead to disturbance and inconvenience to local people. In order to provide a direct channel to 
the affected persons for approaching project authorities and have their grievance recorded and 
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redressed in an appropriate time frame, IPMU will establish a Grievance Redress Mechanism, 
which will be functioned throughout the construction period. 
  
133. A Complaint receiving system will be put in place at each site with the help of 
Community Awareness and Participation Program (CAPP) nongovernmental organization 
(NGO). A Complaint Register and Complaint Forms will be made available at the site office of 
each contractor, with a display board indicating availability of such facility.  This will accept 
complaints regarding the environment safeguard issues in implementation of the subproject. 
The grievances received and actions taken will be included into the environmental monitoring 
reports submitted to ADB. The following 4-stage process will be followed in grievance redress: 
 
134. Stage 1: Complaints received (written or oral communication) will be registered in 
Complaint Register assigning complaint number with date of receipt. 

(i) The DSC/IPIU will review the complaint and direct the Contractor for necessary 
action; depending on the type/nature of complaint the Contractor will be given 
reasonable time for corrective action  

(ii) CAPP NGO will inform the complainant, within 24 hours, the time frame in which 
the corrective action will be taken by e-mail or telephonically; if the grievance 
referred will not fall under the purview of the subproject/program, the same will 
be intimated to the complainant  

(iii) Contractor will take corrective action or as directed by DSC 
(iv) The CAPP NGO in coordination with DSC will conduct the site visit to check the 

action taken and its appropriateness 
(v) The action taken will be documented in the Complaint Register, and the 

complaint will be closed if it is satisfactorily addressed, and the complainant will 
be informed through e-mail or by telephone. 
 

135. Stage 2: In case of no satisfactory action in Stage-1, the complainant can approach 
IPMU/IPMC for necessary action; CAPP NGO will assist the complainant in this. 

(i) IPMU with the assistance of IPMC will initiate action and take the corrective 
measures as required, and CAPP NGO will intimate the complainant about the 
action taken; and 

(ii) Upon satisfaction of complainant, the case will be closed and marked as 
resolved. 
 

136. Stage 3: if non-satisfied stage-2, the complainant can approach the Grievance Redress 
Committee. 
 
137. Stage 4: If it is not resolved at GRC, the complainant can approach Court of Law. 
However, as none of the impacts are complex, long-term or significant, it is unlikely that there 
will be any unresolved issues after the first three stages. 
 
138. Grievance Redress Committee. The City Level Committee (CLC) will act as a 
grievance redress committee (GRC) for both environment & social safeguard issues. The CLC 
is chaired by Chairperson of Ramnagar Nagar Parishad and has members from civil society, 
elected representatives and government officials. Grievances related to environmental 
safeguards will be handling by CLC in its regular meetings. The IPMU Environment Officer and 
CAPP NGO will assist the CLC in these matters. 
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VII. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

A. Public  Cons ultations  Conducted  

139. A series of consultations were conducted with different categories of stakeholder. The 
DSC-II conducted public consultation meeting in October 2010, December 2010 and April 2011. 
The main stakeholders included Nagar Palika Parishad (Chairman and ward members), local 
communities, local residents, shopkeepers and businesspeople living and working alongside the 
roads / lanes, government officials, NGOs, and villagers in the immediate vicinity of the town 
limit. Adhoc discussions were also held on site with people and communities who could be 
affected or benefited by the subprojects, so that views could be expressed in a less formal 
setting. The main objective of the public consultation was to identify the stakeholders, to identify 
additional source of water, to understand the local needs, preferences of basic infrastructure 
facilities and to draw up plans to improve the quality of life through better water supply and other 
basic infrastructure development.  
 
140. Public consultation meetings were conducted at 11 locations of Ramnagar town: one 
meeting at Nagar Palika campus in the month of October, 2010 comprising stakeholders from 
different occupations; one meeting at Nagar Palika Parishad in the month of December, 2010 
comprising the Chairman, ward members and others; and 8 meetings in different wards in the 
month of April, 2011 comprising local communities (vendors, businessmen and residents). The 
entire stakeholder has appreciated the water supply proposal of the government and they have 
ensured that they will cooperate with the Executing Agency during project implementation. They 
want the project to be started immediately to ensure safe water supply to them. People were of 
the view that river Kosi and Banga Jhala should be mainly used for fetching raw water. They 
stressed on Banga Jhala source as it is clean water source. In almost entire town, there is 
problem of potable quality water, quantity and pressure. Main reason for poor quality water 
(according to the stakeholders) is damaged pipelines and no sewer facility etc. and people want 
immediate relief. Ward members suggested rectification measures in existing Banga Jhala 
infiltration well as it is closed during the rains due to ingress of heavy silt. People welcomed the 
proposed 24x7 supply of water.  
 
141. The major Issues raised during Public consultation which need attention are summarized 
as follows: 

(i) Proposed water supply project should ensure enough supply of drinking water in 
all wards of the city. 

(ii) Executive agency should give preference to engage reputed contractor as people 
do not have faith in the local contractors in respect of quality of works as well as 
timely completion of work; 

(iii) Efforts should be made by the government to maintain the drinking water supply 
round the clock; 

(iv) Livelihood affected households should be given adequate assistance in the mode 
of cash compensation; 

(v) Local people should be employed by the contractor during construction work; 
(vi) Adequate safety measures should be taken during construction work; 
(vii) Proper arrangements should be made for access to houses and shops during 

construction throughout the construction period. 
(viii) There is severe landslide and subsidence problem which should be addressed 

properly in design. Proper sewer line and drainage should be provided in this 
area. 
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(ix) Mobile kiosks/vendors/hawkers have shown willingness to shift in nearby places 
without taking any compensation and assistance from the Executing Agency. 
 

B. Future  Cons ultation and  Dis c los ure 

142. The public consultation shall be a continuous process and will continue in future also.  
The IPMU will extend and expand the consultation and disclosure process during 
implementation. An experienced NGO will be appointed to handle this key aspect of the 
program, who will conduct a wide range of activities in relation to all subprojects in each town, to 
ensure that the needs and concerns of stakeholders are registered, and are addressed in 
project design, construction or operation where appropriate. The program of activities will be 
developed during the detailed design stage, and is likely to include the following: 
 

1. Cons ulta tion  during cons truc tion: 

(i) Public meetings with affected communities to discuss and plan work programs 
and allow issues to be raised and addressed once construction has started 

(ii) Smaller-scale meetings to discuss and plan construction work with individual 
communities to reduce disturbance and other impacts, and provide a mechanism 
through which stakeholders can participate in subproject monitoring and 
evaluation. 
 

2. Projec t d is clos ure 

(i) Public information campaigns (via newspaper, TV and radio) to explain the 
project to the wider city population and prepare them for disruption they may 
experience once the construction program is underway; 

(ii) Public disclosure meetings at key project stages to inform the public of progress 
and future plans, and to provide copies of summary documents in Hindi; 

(iii) Formal disclosure of completed project reports by making copies available at 
convenient locations in the study towns, informing the public of their availability, 
and 

(iv) Providing a mechanism through which comments can be made. 
 

VIII. ENVIRONMENTAL MANAGEMENT PLAN 

A. Environmenta l Mitiga tion  and  Monitoring Program 

143. The potential impacts identified and assessed and the mitigation measures formulated to 
minimize those impacts to acceptable levels identified in the earlier sections are summarized in 
the following tables. The table also delegates the responsibility of implementing mitigation to 
various agencies involved in the program implemented as listed above. 
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Table 4: Anticipated Impacts and Mitigation Measures – Pre-construction Environmental Mitigation Plan 
Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
Utilities Telephone lines, electric poles 

and wires, water lines within 
proposed project area  

(i) Identify and include 
locations and operators of 
these utilities in the detailed 
design documents to prevent 
unnecessary disruption of 
services during construction 
phase; and 
(ii) Require construction 
contractors to prepare a 
contingency plan to include 
actions to be done in case of 
unintentional interruption of 
services. 

DSC (i) List of affected utilities and 
operators; and 
(ii) Bid document to include 
requirement for a contingency 
plan for service interruptions. 

Water Supply Health risk due to closure of 
water supply 

(i) Plan the construction 
program to keep the 
cessation of water supplies to 
the minimum possible (in both 
area and duration); 
(ii) In coordination with UPJN, 
provide alternative potable 
water to affected households 
and businesses for the 
duration of the shut-down; 
and 
(iii) Liaise with affected 
persons to inform them of any 
cessation in advance, and to 
ensure that they are provided 
with an alternative supply. 

IPIU (i) Schedule of closure; and 
(ii) delivery of  potable water 
to affected people by UPJN. 

Flood protection  Improper design may put the 
intake in flood risk 

(i) design the intake with 100 
year high flood level; and  
(ii) study  the barrage flood 
design features and adopt 
appropriately for intake 
(iii) design flood protection 
works. 

IPIU & Turnkey Contractor Review designs 

Ecological Resources Disturbance/damage due to 
construction work  

(i)  No trees shall be cut in the 
forests;  
(ii) Work shall be conducted 
only during day-light hours; no 
person related to construction 
shall be allowed at the site 

IPIU 
 
 
 
 
 

Work schedule and site 
observations 
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after the sunset; 
(iii) Schedule the construction 
work during summers, when 
there is traffic on the road; so 
that there is no chance of wild 
animals coming close to the 
work site; 
(iv) Pipeline shall be laid 
above ground, except in 
exceptional cases due to 
technical reasons;  
(v) In case of trenching for 
laying pipe underground, work 
section-wise; work at each 
section – excavation, pipe 
laying and refilling shall be 
completed in a day’s work; no 
trench shall be kept open;  
(vi) No worker camps shall be 
developed inside the forest 
(vii) Work shall be conducted 
manually; no noise generating 
activities shall be conducted 
(viii) Materials required for the 
work should be stored outside 
the forest area and 
transported to the site as and 
when required manually; and 
(ix) Obtain prior permission of 
Forest Department for 
carrying out the work. 

 
 
 
 
 
 
 
Construction contractor in 
coordination with IPIU 

Social and Cultural 
Resources 

Ground disturbance can uncover 
and damage archaeological and 
historical remains 

(i) Consult ASI or concerned 
department of Tripura 
Government to obtain an 
expert assessment of the 
archaeological potential of the 
site; 
(ii) Consider alternatives if the 
site is found to be of medium 
or high risk; and 
(iii) Develop a protocol for use 
by the construction 
contractors in conducting any 
excavation work, to ensure 

IPIU & DSC Chance Finds Protocol 
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Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
that any chance finds are 
recognized and measures are 
taken to ensure they are 
protected and conserved. 

Construction work camps 
(if needed), hot mix plants, 
stockpile areas, storage 
areas, and disposal areas. 

Disruption to traffic flow and 
sensitive receptors 

(i) Prioritize areas within or 
nearest possible vacant 
space in the subproject 
location; 
(ii) If it is deemed necessary 
to locate elsewhere, consider 
sites that will not promote 
instability and result in 
destruction of property, 
vegetation, irrigation, and 
drinking water supply 
systems; 
(iii) Do not consider 
residential areas; 
(iv) Take extreme care in 
selecting sites to avoid direct 
disposal to water body which 
will inconvenience the 
community. 

IPIU and DSC to determine 
locations prior to award of 
construction contracts. 

List of selected sites for 
construction work camps, hot 
mix plants, stockpile areas, 
storage areas, and disposal 
areas. 

Sources of Materials Extraction of materials can 
disrupt natural land contours and 
vegetation resulting in 
accelerated erosion, disturbance 
in natural drainage patterns, 
ponding and water logging, and 
water pollution. 

(i) Prioritize sites already 
permitted by the Mining 
Department;  
(ii) If other sites are 
necessary, inform 
construction contractor that it 
is their responsibility to verify 
the suitability of all material 
sources and to obtain the 
approval of IPIU and 
(iii) If additional quarries will 
be required after construction 
is started, inform construction 
contractor to obtain a written 
approval from IPIU. 

IPIU and DSC to prepare list 
of approved quarry sites and 
sources of materials 

(i) List of approved quarry 
sites and sources of 
materials; and 
(ii) Bid document to include 
requirement for verification of 
suitability of sources and 
permit for additional quarry 
sites if necessary. 

ASI = Archeological Survey of India, DSC = Design Supervision Consultant, HFL = high flood level, IPIU = investment program implementation units, UPJN = 
Uttarakhand Pey Jal Nigam. 
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Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
Sources of Materials Extraction of rocks and 

material may cause ground 
instability 

(i) Use quarry sites and 
sources permitted by 
government; 
(ii) Verify suitability of all 
material sources and obtain 
approval of Investment IPIU; 
(iii) If additional quarries will 
be required after construction 
has started, obtain written 
approval from IPIU; and 
(iv) Submit to DSC on a 
monthly basis documentation 
of sources of materials. 

Construction contractor Construction contractor 
documentation 

Air Quality Emissions from construction 
vehicles, equipment, and 
machinery used for 
excavation and construction 
resulting to dusts and 
increase in concentration of 
vehicle-related pollutants 
such as CO, SO2, particulate 
matter, NOx, and 
hydrocarbons 

(i) Consult with IPIU/DSC on 
the designated areas for 
stockpiling of clay, soils, 
gravel, and other construction 
materials; 
(iii) Damp down exposed soil 
and any stockpiled on site by 
spraying with water when 
necessary during dry weather; 
(iv) Use tarpaulins to cover 
sand and other loose material 
when transported by trucks; 
and 
(v) Fit all heavy equipment 
and machinery with air 
pollution control devices 
which are operating correctly. 

Construction contractor (i) Location of stockpiles; 
 (ii) Complaints from sensitive 
receptors;  
(iii) Heavy equipment and 
machinery with air pollution 
control devices; 
 (iv) Ambient air for  RPM and 
SPM;  
(v) Vehicular emissions such 
as SO2, NOx, CO, and 
hydrocarbons 

Surface water quality Mobilization of settled silt 
materials, run-off from 
stockpiled materials, and 
chemical contamination from 
fuels and lubricants during 
construction works can 
contaminate nearby surface 
water quality. 

(i) Avoid stockpiling of earth 
fill especially during the 
monsoon season unless 
covered by tarpaulins or 
plastic sheets; 
(ii) Prioritize re-use of excess 
spoils and materials in the 
construction works. If spoils 
will be disposed, consult with 
IPIU/DSC on designated 
disposal areas; 
(iii) Install temporary silt traps 

Construction contractor (i) Areas for stockpiles, 
storage of fuels and lubricants 
and waste materials; 
 (ii) Number of silt traps 
installed along drainages 
leading to water bodies;  
(iii) Records of surface water 
quality inspection;  
(iv)  Effectiveness of water 
management measures;  
(v) For inland water: 
suspended solids, oil and 
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Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
or sedimentation basins along 
the drainage leading to the 
water bodies; 
(iv) Place storage areas for 
fuels and lubricants away 
from any drainage leading to 
water bodies; 
(v) Dispose any wastes 
generated by construction 
activities in designated sites; 
and 
(vi) Conduct surface quality 
inspection according to the 
EMP. 

grease, BOD, and coliforms. 

 Impacts on water quality due 
to intake construction in river 
bed (Kosi and Banga Jhala)  

(i) Conduct construction work 
in lean flow season (summer) 
(ii) Construction area shall be 
protected properly with bunds 
so that the construction areas 
is confined and flowing water 
do not enter and mix with 
silt/material in the water 
(iii)  All the material and waste 
shall be properly cleaned after 
the completion of work 
(iv) No labor camps shall be 
located near the river bed 

Construction contractor (i) water quality monitoring, 
and (ii) visual observation on 
site 

Noise Levels Increase in noise level due to 
earth-moving and excavation 
equipment, and the 
transportation of equipment, 
materials, and people 

(i) Plan activities in 
consultation with IPIU/DSC so 
that activities with the greatest 
potential to generate noise 
are conducted during periods 
of the day which will result in 
least disturbance; 
(ii) Require horns not be used 
unless it is necessary to warn 
other road users or animals of 
the vehicle’s approach; 
(iii) Minimize noise from 
construction equipment by 
using vehicle silencers, fitting 
jackhammers with noise-
reducing mufflers, and 

Construction contractor (i) Complaints from sensitive 
receptors;  
(ii) Use of silencers in noise-
producing equipment and 
sound barriers;  
(iii) Equivalent day and night 
time noise levels 
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portable street barriers the 
sound impact to surrounding 
sensitive receptor; and 
(iv) Maintain maximum sound 
levels not exceeding 80 dbA 
when measured at a distance 
of 10 m or more from the 
vehicle/s. 

Existing Infrastructure and 
Facilities 

Disruption of service and 
damage to existing 
infrastructure at specified 
project location  

(i) Obtain from IPIU/DSC the 
list of affected utilities and 
operators if any; 
(ii) Prepare a contingency 
plan to include actions to be 
done in case of unintentional 
interruption of service 

Construction contractor Existing Utilities Contingency 
Plan 

Landscape and Aesthetics Solid wastes as well as 
excess construction materials 

(i) Prepare and implement 
Waste Management Plan; 
(ii) Avoid stockpiling of excess 
excavated soils; 
(ii) Coordinate with UPJN for 
beneficial uses of excess 
excavated soils or 
immediately dispose to 
designated areas; 
(iv) Recover used oil and 
lubricants and reuse or 
remove from the sites; 
(v) Manage solid waste 
according to the following 
preference hierarchy: reuse, 
recycling and disposal to 
designated areas; 
(vi) Remove all wreckage, 
rubbish; and 
(vii) Request IPIU/DSC to 
report in writing that the 
necessary environmental 
restoration work has been 
adequately performed before 
acceptance of work. 

Construction contractor (i) Waste Management Plan; 
(ii) Complaints from sensitive 
receptors;  
(iii) IPIU/DSC to report in 
writing that the necessary 
environmental restoration 
work has been adequately 
performed before acceptance 
of work. 

Accessibility Traffic problems and conflicts 
near project locations and 
haul road 

(i) Plan transportation routes 
so that heavy vehicles do not 
use narrow local roads, 

Construction contractor (I) Traffic Management Plan; 
 (ii) Complaints from sensitive 
receptors;  
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except in the immediate 
vicinity of delivery sites; 
(ii) Schedule transport and 
hauling activities during non-
peak hours; 
(iii) Locate entry and exit 
points in areas where there is 
low potential for traffic 
congestion; 
(iv) Keep the site free from all 
unnecessary obstructions; 
(v) Drive vehicles in a 
considerate manner; 
(vi) Coordinate with Agartala 
Municipal Traffic Office for 
temporary road diversions 
and with for provision of traffic 
aids if transportation activities 
cannot be avoided during 
peak hours; 
(vii) Notify affected sensitive 
receptors by providing sign 
boards informing nature and 
duration of construction works 
and contact numbers for 
concerns/complaints. 
(viii) Provide planks across 
trenches in front of 
businesses, and ensure 
works are completed quickly 
to avoid disruption 

(iii) Number of signages 
placed at subproject location. 

Socio-Economic – Income. Impede the access of 
residents and customers to 
nearby shops 

(i) Leave spaces for access 
between mounds of soil;  
(ii) Provide walkways and 
metal sheets where required 
for people; 
(iii) Increase workforce in front 
of critical areas such as 
institutions, place of worship, 
business establishment, 
hospitals, and schools; 
(iv) Consult businesses and 
institutions regarding 
operating hours and factoring 

Construction contractor (i) Complaints from sensitive 
receptors;  
(ii) Number of walkways, 
signages, and metal sheets 
placed at subproject location. 
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this in work schedules; and 
(v) Provide sign boards for 
pedestrians to inform nature 
and duration of construction 
works and contact numbers 
for concerns/complaints. 

Socio-Economic - 
Employment 

Generation of contractual 
employment and increase in 
local revenue 

(i) Employ at least 50% of the 
labor force, or to the 
maximum extent, local 
persons within the 2 km 
immediate area if manpower 
is available; and 
(ii) Secure construction 
materials from local market. 

Construction contractor (i) Employment records; 
(ii) records of sources of 
materials 

Occupational Health and 
Safety 

Occupational hazards which 
can arise during work 

(i) Develop and implement 
site-specific health and safety 
plan which will include 
measures such as: (a) 
excluding public from the site; 
(b) ensuring all workers are 
provided with and use 
Personal Protective 
Equipment like helmet, 
gumboot, safety belt, gloves, 
nose musk and ear plugs; (c) 
Health and Safety training  for 
all site personnel; (d) 
documented procedures to be 
followed for all site activities; 
and (e) documentation of 
work-related accidents; 
(ii) Ensure that qualified first-
aid can be provided at all 
times. Equipped first-aid 
stations shall be easily 
accessible throughout the 
site; 
(iii) Provide medical insurance 
coverage for workers; 
(iv) Secure all installations 
from unauthorized intrusion 
and accident risks; 
(v) Provide supplies of 

Construction contractor (i) Site-specific health and 
safety plan; 
(ii) Equipped first-aid stations;  
(iii) Medical insurance 
coverage for workers; 
(iv) Number of accidents; 
(v) Supplies of potable 
drinking water; 
(vi) Clean eating areas where 
workers are not exposed to 
hazardous or noxious 
substances; 
(vii) record of Health and 
Safety orientation trainings  
(viii) personal protective 
equipments; 
(ix) % of moving equipment  
outfitted with audible back-up 
alarms; 
(xi) sign boards for hazardous 
areas such as energized 
electrical devices and lines, 
service rooms housing high 
voltage equipment, and areas 
for storage and disposal. 
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potable drinking water; 
(vi) Provide clean eating 
areas where workers are not 
exposed to hazardous or 
noxious substances; 
(vii) Provide Health and 
Safety orientation training to 
all new workers to ensure that 
they are apprised of the basic 
site rules of work at the site, 
personal protective protection, 
and preventing injuring to 
fellow workers; 
(viii) Provide visitor orientation 
if visitors to the site can gain 
access to areas where 
hazardous conditions or 
substances may be present. 
Ensure also that visitor/s do 
not enter hazard areas 
unescorted; 
(ix) Ensure the visibility of 
workers through their use of 
high visibility vests when 
working in or walking through 
heavy equipment operating 
areas; 
(x) Ensure moving equipment 
is outfitted with audible back-
up alarms; 
(xi) Mark and provide sign 
boards for hazardous areas 
such as energized electrical 
devices and lines, service 
rooms housing high voltage 
equipment, and areas for 
storage and disposal. 
Signage shall be in 
accordance with international 
standards and be well known 
to, and easily understood by 
workers, visitors, and the 
general public as appropriate; 
and 
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(xii) Disallow worker exposure 
to noise level greater than 85 
dBA for a duration of more 
than 8 hours per day without 
hearing protection. The use of 
hearing protection shall be 
enforced actively. 

Community Health and 
Safety. 

Traffic accidents and vehicle 
collision with pedestrians 
during material and waste 
transportation  

(i) Plan routes to avoid times 
of peak-pedestrian activities. 
(ii) Liaise with IPIU/DSC in 
identifying high-risk areas on 
route cards/maps. 
(iii) Maintain regularly the 
vehicles and use of 
manufacturer-approved parts 
to minimize potentially serious 
accidents caused by 
equipment malfunction or 
premature failure. 
(iv) Provide road signs and 
flag persons to warn. 

Construction contractor (i) Traffic Management Plan; 
(ii) Complaints from sensitive 
receptors 

Work Camps (if needed) Temporary air and noise 
pollution from machine 
operation, water pollution 
from storage and use of fuels, 
oils, solvents, and lubricants 

(i) Consult with IPIU/DSC 
before locating project offices, 
sheds, and construction 
plants; 
(ii) Minimize removal of 
vegetation and disallow 
cutting of trees; 
(iii) Provide water and 
sanitation facilities for 
employees; 
(iv) Prohibit employees from 
poaching wildlife and cutting 
of trees for firewood; 
(v) Train employees in the 
storage and handling of 
materials which can 
potentially cause soil 
contamination; 
(vi) Recover used oil and 
lubricants and reuse or 
remove from the site; 
(vii) Manage solid waste 

Construction contractor (i) Complaints from sensitive 
receptors;  
(ii) Water and sanitation 
facilities for employees; and 
 (iii) IPIU/DSC report in writing 
that the camp has been 
vacated and restored to pre-
project conditions 
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Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
according to the following 
preference hierarchy: reuse, 
recycling and disposal to 
designated areas; 
(viii) Remove all wreckage, 
rubbish, or temporary 
structures (such as buildings, 
shelters, and latrines) which 
are no longer required; and 
(ix) Request IPIU/DSC to 
report in writing that the camp 
has been vacated and 
restored to pre-project 
conditions before acceptance 
of work. 

Social and Cultural 
Resources 

Risk of archaeological chance 
finds 

(i) Strictly follow the protocol 
for chance finds in any 
excavation work; 
(ii) Request IPIU/DSC or any 
authorized person with 
archaeological field training to 
observe excavation; 
(iii) Stop work immediately to 
allow further investigation if 
any finds are suspected; and 
(iv) Inform IPIU/DSC if a find 
is suspected, and take any 
action they require ensuring 
its removal or protection in 
site. 

Construction contractor Records of chance finds 

BOD = biological oxygen demand, CO = carbon monoxide, dBA = decibel, DSC = Design Supervision Management Consultant, EMP = Environment Management 
Plan, IPIU = investment program implementation unit, km = kilometer, m = meter, NO = nitrous oxide, RPM = respirable particulate matter, SPM = suspended 
particulate matter, UPJN = Uttarakhand Peya Jal Nigam. 



 

 

46 Table 6: Anticipated Impacts and Mitigation Measures – Operation and Maintenance Environmental Mitigation Plan 
Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
General General impact (i) Refill and re-compact 

trenches soil and backfilled 
sand will be removed to 
expose the leaking junction or 
pipe 
(ii) Conduct work during non-
monsoon period; and (iii) 
Cover or wet excavated 
material to prevent dusts. 

UPJN and O&M Contractors Complaints from sensitive 
receptors 

 Health and safety impacts 
due to handling & application 
of chlorine 

Provide the following as part 
of the project:  
(i) Chlorine neutralization pit 
with a lime slurry feeder 
(ii) Proper ventilation, lighting, 
entry and exit facilities 
(iii) Facility for isolation in the 
event of major chlorine 
leakage 
(iv) Personal protection and 
safety equipment for the 
operators in the chlorine 
plant,  
(v) Alarm facilities to alert 
chlorine gas leak 
(vi) Provide necessary 
training in handling & 
application of chlorine and 
handling emergency 
situations 

UPJN and O&M Contractors Public and worker complaints 
and accident records 

Economic Development Impediments to residents and 
businesses 

(i) Inform all residents and 
businesses about the nature 
and duration of any work well 
in advance so that they can 
make preparations if 
necessary; 
(ii) Conduct these works to 
provide wooden walkways 
across trenches for 
pedestrians and metal sheets 
where vehicle access is 
required; and 
(iii) Consult the local police 

UPJN and O&M Contractors Complaints from sensitive 
receptors 
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Field Anticipated Impact Mitigation Measures Responsible for Mitigation Monitoring of Mitigation 
regarding any such work so 
that it can be planned to avoid 
traffic disruption as far as 
possible, and road diversions 
can be organized if 
necessary.  

Social and Cultural 
Resources 

Temporary disruption of 
activities  

(i) Consult the city authorities 
to identify any buildings at risk 
from vibration damage and 
avoiding any use of 
pneumatic drills or heavy 
vehicles in the vicinity; 
(ii) Complete work in sensitive  
areas quickly; 
(iii) Consult municipal 
authorities, custodians of 
important buildings, cultural 
and tourism authorities and 
local communities in advance 
of the work to identify and 
address key issues, and avoid 
working at sensitive times, 
such as religious and cultural 
festivals. 

UPJN and O&M Contractors Complaints from sensitive 
receptors 

O&M = operation and maintenance,  UPJN = Uttarakhand Peya Jal Nigam. 
 



 

 

48 Table 7: Pre-construction Environmental Monitoring Program 
Field Location Responsible for 

Mitigation 
Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible for 
Monitoring 

Utilities As per site 
requirement 

DSC (i) List of affected 
utilities if any and 
operators; (ii) Bid 
document to 
include 
requirement for a 
contingency plan 
for service 
interruptions 

Checking of 
records 

(i) List of affected 
utilities and 
operators 
prepared;  
(ii) Requirement 
for a contingency 
plan for service 
interruptions 
included in bid 
documents 

Once IPIU 

Water Supply 
Cessation  

As per site 
requirement 

UPJN (i) schedule of 
closure; (ii) 
delivery of UPJN 
of potable water 
to affected 
people 

checking of 
records 

(i) tentative 
schedule of 
closure made 
known to affected 
people 2 weeks 
prior to cessation 
of water supply; 
(ii) coordination 
with UPJN for 
supply of potable 
water to 100% 
affected people 

Once IPIU, DSC 

Ecological 
Resources 

Banga Jhala 
gravity main 
alignment and 
pipeline 
replacement 
works in National 
Park 

UPJN (i) Work 
schedule, and (ii) 
site observations 

checking of 
records and 
visual 
observations 

No of trees cut; 
closure of 
trenches during 
night 

Once before 
construction, and 
weekly during 
construction 

DSC 

Social and 
Cultural Heritage 

As per site 
requirement 

IPIU and DSC Chance Finds 
Protocol 

Checking of 
records 

Chance Finds 
Protocol provided 
to construction 
contractors prior 
to 
commencement 
of activities 

Once IPIU 

Construction 
work camps, hot 
mix plants, 
stockpile areas, 
storage areas, 

As per site 
requirement 

IPIU and DSC to 
determine 
locations prior to 
award of 
construction 

List of selected 
location for 
construction work 
camps, hot mix 
plants, stockpile 

Checking of 
records 

List of selected 
sites for 
construction work 
camps, hot mix 
plants, stockpile 

Once IPIU 
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Field Location Responsible for 
Mitigation 

Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible for 
Monitoring 

and disposal 
areas. 

contracts. areas, storage 
areas, and 
disposal areas. 

areas, storage 
areas, and 
disposal areas 
provided to 
construction 
contractors prior 
to 
commencement 
of works. 

Sources of 
Materials 

As per site 
requirement 

IPIU and DSC to 
prepare list of 
approved quarry 
sites and sources 
of materials 

(i)List of 
approved quarry 
sites and sources 
of materials;  
(ii) Bid document 
to include 
requirement for 
verification of 
suitability of 
sources and 
permit for 
additional quarry 
sites if necessary. 

Checking of 
records 

(i) List of 
approved quarry 
sites and sources 
of materials 
provided to 
construction 
contractors 
(ii) Bid document 
included 
requirement for 
verification of 
suitability of 
sources and 
permit for 
additional quarry 
sites if necessary. 

Once IPIU 

DSC = design and supervision consultant, IPIU = investment program implementation units, UPJN = Uttarakhand Peya Jal Nigam. 
 



 

 

50 Table 8: Construction Environmental Monitoring Program 
Field Location Responsible for 

Mitigation 
Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible 
for Monitoring 

Sources of 
Materials 

Quarries and 
sources of 
materials 

Construction 
contractor 

Construction 
contractor 
documentation 

(i) Checking of 
records; (ii) 
visual 
inspection of 
sites 

(i) Sites are 
permitted; 
(ii) Report 
submitted by 
construction 
contractor 
monthly (until 
such time there is 
excavation work) 

Monthly 
submission 
for 
construction 
contractor 
 
As needed for 
DSC 

DSC 

Air Quality Construction 
sites and areas 
designated for 
stockpiling of 
materials 

Construction 
contractor 

(i) Location of 
stockpiles;  
(ii) complaints from 
sensitive receptors;  
(iii) heavy equipment 
and machinery with air 
pollution control 
devices; (iv) ambient 
air for  RPM and SPM;  
(v) vehicular 
emissions such as 
SO2, NOx, CO, and 
hydrocarbons  

(i) Checking of 
records; (ii) 
visual 
inspection of 
sites 

(i) Stockpiles on 
designated areas 
only; 
 (ii) complaints 
from sensitive 
receptors 
satisfactorily 
addressed;  
(iii) air pollution 
control devices 
working properly; 
(iv) Government’s 
Ambient Quality 
Standards for 
ambient air 
quality; 
(v) Government’s 
Vehicular 
Emission 
Standards for 
SO2, NOx, CO 
and HC. 

Monthly for 
checking 
records 

DSC in 
coordination 
with Pollution 
Control Board 

Surface Water 
Quality 

(i) Construction 
sites; 
(ii) areas for 
stockpiles, 
storage of fuels 
and lubricants 
and waste 
materials; 

Construction 
contractor 

(i) Areas for 
stockpiles, storage of 
fuels and lubricants 
and waste materials; 
(ii) number of silt traps 
installed along 
drainages leading to 
water bodies; (iii) 
records of surface 
water quality 

visual 
inspection 

(i) Designated 
areas only; 
(ii) silt traps 
installed and 
functioning; 
(iii) no noticeable 
increase in 
suspended solids 
and silt from 
construction 

Monthly DSC in 
coordination 
with Pollution 
Control Board 
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Field Location Responsible for 
Mitigation 

Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible 
for Monitoring 

inspection; (iv)  
effectiveness of water 
management 
measures; (v) for 
inland water: 
suspended solids, oil 
and grease, BOD, and 
coliforms. 

activities (iv) 
Government’s 
Standards for 
Water Discharges 
to Inland Waters 
and Land for 
Irrigation 

Noise Levels (i) Construction 
sites; 
(ii) areas for 
stockpiles, 
storage of fuels 
and lubricants 
and waste 
materials; 
(iii) work camps 

Construction 
contractor 

(i) Complaints from 
sensitive receptors; (ii) 
use of silencers in 
noise-producing 
equipment and sound 
barriers; (iii) 
Equivalent day and 
night time noise levels 

(i) Checking of 
records; 
(ii) visual 
inspection 

(i) Complaints 
from sensitive 
receptors 
satisfactorily 
addressed; (ii) 
silencers in noise-
producing 
equipment 
functioning as 
design; and 
(iii) sound barriers 
installed where 
necessary 

Monthly DSC in 
coordination 
with Pollution 
Control Board 

Existing Utilities 
and 
Infrastructure 

Construction 
sites 
 

Construction 
contractor 

(i) Existing Utilities 
Contingency Plan 

(i) Checking of 
records; 
(ii) visual 
inspection 

Implementation 
according to 
Utilities 
Contingency Plan  

As needed DSC 

Landscape and 
Aesthetics 

(i) Construction 
sites; 
(ii) areas for 
stockpiles, 
storage of fuels 
and lubricants 
and waste 
materials; 
(iii) work camps 

Construction 
contractor 

(i) Waste 
Management Plan; (ii) 
complaints from 
sensitive receptors; 
(iii) IPIU/DSC to report 
in writing that the 
necessary 
environmental 
restoration work has 
been adequately 
performed before 
acceptance of work. 

(i) Checking of 
records; 
(ii) visual 
inspection 

(i)No 
accumulation of 
solid wastes on-
site; 
(ii) 
implementation of 
Waste 
Management 
Plan; 
(iii) complaints 
from sensitive 
receptors 
satisfactorily 
addressed. 

Monthly DSC 

Accessibility (i) Construction 
sites; 
(ii) traffic haul 

Construction 
contractor 

(i) Traffic Management 
Plan; (ii) complaints 
from sensitive 

Visual 
inspection 

(i) Implementation 
of Traffic 
Management 

Monthly DSC 



 

 

52 Field Location Responsible for 
Mitigation 

Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible 
for Monitoring 

road receptors; (iii) number 
of signages placed at 
subproject location. 

Plan, if required; 
(ii) complaints 
from sensitive 
receptors 
satisfactorily 
addressed; 
(iii) signages 
visible and 
located in 
designated areas 

Socio-Economic  
Income 

Construction 
sites 

Construction 
contractor 

(i) Complaints from 
sensitive receptors; (ii) 
number of walkways, 
signages, and metal 
sheets placed at 
subproject location. 

Visual 
inspection 

(i)  Complaints 
from sensitive 
receptors 
satisfactorily 
addressed; 
(ii) walkways, 
ramps, and metal 
sheets provided 
(iii) signages 
visible and 
located in 
designated areas 

Quarterly DSC 

Socio-Economic   
employment 

construction 
sites 

Construction 
contractor 

(i) Employment 
records; (ii) records of 
sources of materials 

Checking of 
records 

Number of 
employees from 
Agartala  equal or 
greater than 50% 
of total workforce 

Quarterly DSC 

Occupational 
Health and 
Safety  

construction 
sites 

Construction 
contractor 

(i) Site-specific health 
and safety plan; 
(ii) Equipped first-aid 
stations;  
(iii) Medical insurance 
coverage for workers; 
(iv) Number of 
accidents; 
(v) Supplies of potable 
drinking water; 
(vi) Clean eating areas 
where workers are not 
exposed to hazardous 
or noxious 
substances; 

(i) Checking of 
records; 
(ii) visual 
inspection 

(i) Implementation 
of Health and 
Safety plan; 
(ii) number of 
work-related 
accidents; 
(iii) % usage of 
personal 
protective 
equipment; 
(iv) number of 
first-aid stations, 
frequency of 
potable water 
delivery, provision 

Quarterly DSC 
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Field Location Responsible for 
Mitigation 

Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible 
for Monitoring 

(vii) record of Health 
and Safety orientation 
trainings  
(viii) personal 
protective equipments; 
(ix) % of moving 
equipment  outfitted 
with audible back-up 
alarms; 
(x) sign boards for 
hazardous areas such 
as energized electrical 
devices and lines, 
service rooms housing 
high voltage 
equipment, and areas 
for storage and 
disposal. 
 

of clean eating 
area, and number 
of sign boards are 
according to 
approved plan; 
(v) % of moving 
equipment  
outfitted with 
audible back-up 
alarms  

Community 
Health and 
Safety 

Construction 
sites 

Construction 
contractor 

(i) Traffic Management 
Plan;  
(ii) complaints from 
sensitive receptors 

Visual 
inspection 

(i) Implementation 
of Traffic 
Management 
Plan; 
(ii) complaints 
from sensitive 
receptors 
satisfactorily 
addressed 

Quarterly DSC 

Work Camps Work camps Construction 
contractor 

(i) Complaints from 
sensitive receptors; (ii) 
water and sanitation 
facilities for 
employees; and (iii) 
IPIU/DSC report in 
writing that the camp 
has been vacated and 
restored to pre-project 
conditions 

Visual 
inspection 

(i) Designated 
areas only; 
(ii) complaints 
from sensitive 
receptors 
satisfactorily 
addressed 

Quarterly DSC 

Chance Finds Construction 
sites 

Construction 
contractor 

Records of chance 
finds 

Checking of 
records 

Implementation of 
Chance Finds 
Protocol 

As needed  DSC 



 

 

54 BOD = biological oxygen demand, CO = carbon monoxide, DSC = design and supervision consultant, NO = nitrous oxide,  IPIU = investment program 
implementation unit,  SO2 = sulfur dioxide, RPM = respirable particulate matter, SPM = suspended particulate matter. 
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Table 9: Operation and Maintenance Environmental Monitoring Program 
Field Location Responsible for 

Mitigation 
Monitoring of 
Mitigation 

Method of 
Monitoring 

Indicators/ 
Standards 

Frequency Responsible for 
Monitoring 

Occupational 
Health and 
Safety 

subproject 
location 

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

(i) Records of 
training; (ii) 
Health and 
Safety Plan 
approved by 
UPJN 

Complaints from sensitive 
receptors satisfactorily 
addressed 

As needed IPIU 

General 
Maintenance 
work  

subproject 
location 

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

Checking of 
records 

Complaints from sensitive 
receptors satisfactorily 
addressed 

As needed IPIU 

Community 
Health and 
Safety 

subproject 
location 

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

Checking of 
records 

complaints from sensitive 
receptors satisfactorily 
addressed 

As needed IPIU 

Accessibility subproject 
location 

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

Checking of 
records 

Complaints from sensitive 
receptors satisfactorily 
addressed 

As needed IPIU 

Water Quality All treatment 
plant location 

UPJN and O&M 
Contractors 

Drinking water 
and surface 
water quality as 
per BIS 
specification  

Sample 
collection and 
laboratory 
analyses 

Government’s Drinking 
Water Standards 

As needed IPIU 

Solid Wastes Near 
treatment 
plant  
Disposal 
location  

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

Sample 
collection and 
laboratory 
analyses 

Complaints from sensitive 
receptors satisfactorily 
addressed 

Quarterly  IPIU  

Hazardous 
Wastes 

Treatment 
plant  

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

 (ii) Site 
checking 
(iii) Checking of 
document  
 

Complaints from sensitive 
receptors satisfactorily 
addressed Awareness and 
emergency training 
document 

Quarterly  IPIU  

Air Emissions Treatment 
plant location  

UPJN and O&M 
Contractors 

Complaints from 
sensitive 
receptors 

Air sample 
collection and 
laboratory 
testing  

Government’s air quality 
standard  

Quarterly  IPIU  

O&M = operation and maintenance, IPIU = investment program implementation unit, UPJN = Uttarakhand Peya Jal Nigam. 
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B. Environmenta l Management Plan  Cos ts  

144. The subproject is assessed to have major design or location impacts. There were many 
construction stage impacts but these are typical for the construction activity and mitigation 
provided is mainly in terms of good construction practices like water sprinkling to arrest dust 
generation, clearing of excess soil, which will be incorporated into the construction contractor’s 
contractual agreements, which will be binding on him for implementation. Therefore there will be 
no additional costs of environmental management. The operation phase mitigation measures 
are again of good operating practices, which will be the responsibility of operation agency, 
therefore there are no additional costs. 
 
145. The monitoring proposed mainly includes site inspections and informal discussions with 
workers and local people and this will be the responsibility of IPMU, costs of which are part of 
project management. The air quality and noise level monitoring of construction phase will be 
conducted by the contractor, since this is an additional cost, and therefore it needs to be part of 
subproject cost. 
 
146. The environmental management and monitoring costs are summarized in Table 10. The 
costs of environmental management and monitoring costs are estimates as INR 240,000 during 
the implementation (design and construction). 
 

Table 10: Environmental Management and Monitoring Costs 

Item Quantity 

Unit 
Cost 
INR 

Total Cost 
INR Source of Fund 

Implementation of EMP (24 months)     
A. DSC Environment Specialist 2 months 225,000 - DSC (cost 

already allotted) 
C. Environmental monitoring survey expenses 
during construction  

    

i Ambient air quality during construction  12 
samples 

12,000 1,44,000 Construction 
contractor  

ii Noise quality during construction 12 
samples 

4,000 48,000 Construction 
contractor  

iii Water quality (Banga Jhala, River Kosi) 16 
samples 

3000 48,000  

Total (A+B) 2,40,000  
DSC = design and supervision consultant, EMP = Environmental Management Plan. 
 

IX. FINDINGS AND RECOMMENDATIONS 

147. The Initial Environmental Examination (IEE) process described in the earlier sections of 
this report assessed the environmental impacts of all components proposed under the 
reorganization and augmentation of water supply system for Ramnagar Town. Potential 
negative impacts were identified related to design, location, construction and operation of the 
subproject. Negative impacts due to the design, location and operation and maintenance are 
assessed to be minimal. 
 
148. The potential adverse environmental impacts of the proposed water supply subproject 
are mainly related to the construction period, which can be minimized by the proposed 
mitigation measures and environmentally sound engineering and construction practices. 
Mitigation measures have been developed to reduce all negative impacts to acceptable levels.  
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149. As stated above, most impacts are due to construction; this is because (i) construction 
work is to be carried out within the town in densely populated areas, (ii) intake well is to be 
constructed on a river bed and (ii) few works are to be carried out in forest area. The important 
impacts identified are: damage and disturbance to forest areas; dust and noise generation from 
construction activities; impacts due to disposal of large quantities of construction waste (surplus 
soil); disturbance and inconvenience to local people due to excavation of trench along the road; 
impact on road side hawkers and vendors; public safety; interference and damage to other 
infrastructure facilities, landslide or landslip due to excavation along hill slopes.  
 
150. These impacts are mostly temporary in nature and can be effectively avoided or 
mitigated by observing appropriate mitigation measures. The mitigation measures includes 
careful alignment of gravity mains in order to minimize the impact on forest land, following the 
existing alignment along roads, scheduling appropriately and working section-wise, laying of 
pipeline over ground to avoid excavation and cutting of trees; careful alignment of rising mains 
and distribution mains for minimizing the construction area; wetting of soil and construction area 
to reduce the dust; immediate transport of excess soil; beneficial use of excess soil; scheduling 
of activities to reduce noise impacts; special precaution near sensitive areas like schools and 
hospitals as well along hill slopes; and traffic diversions and public information to reduce the 
impact. Proper safety measures during construction activities to ensure worker as well public 
safety.  
 
151. It is recommended to ensure adequate adjustment in alignment to ensure minimum 
impact on forest areas and that necessary permissions are obtained from the competent 
authority of the Forest Department prior to commencement of works. Preparation of a 
construction site management plan incorporating the suggested mitigation measures is also 
recommended for ensuring site specific safeguard measures. An environmental monitoring plan 
has been developed to assess the environmental performance of subproject implementation. 
The mitigation measures proposed in the management plan will be incorporated in project 
preparation and implementation as part of the subproject. 
 
152. The important recommendation of this IEE is that this water supply reorganization and 
augmentation subproject in Ramnagar town can proceed for implementation provided all 
impacts are addressed through suggested mitigation measures.  
 

X. CONCLUSIONS 

153. The main objective of this water supply reorganization and augmentation subproject in 
Ramnagar town is to improve the water supply service in terms of water quality and quantity 
through source augmentation; leak reduction by way of replacing all old-and-dilapidated 
pipelines and house service connections; augmenting pumping capacities; constructing new 
WTP; augmenting storage capacities; and introducing water metering system. Thus, ultimately 
this subproject aims at improving overall living condition of the town. This IEE has been 
conducted to identify and assess the negative impacts. 
 
154. All components proposed under this subproject involve straightforward construction and 
simple operation. Not many environmental issues were noticed during this initial environmental 
examination. In most cases, environmental issues identified are typical for the type of 
construction components, and a range of proven mitigation strategies exist to address them. 
 
155. This IEE has assessed all potential environmental impacts associated with the 
subproject. There are no impacts that are significant or complex in nature or which need an in-



58 

 

depth study to assess the impact or to develop the mitigation measures. The environmental 
impacts identified are manageable, and IPMU will implement the mitigation measures as stated 
in the IEE. The subproject, therefore, does not warrant environmental impact assessment (EIA). 
 
156. Based on the findings of the IEE, the classification of the Project as Category “B” is 
confirmed, and no further study or detailed EIA needs to be undertaken to comply with ADB 
SPS (2009) or the government’s EIA Notification (2006). Some components however require 
consent/permission of regulatory agencies for implementation. These are (i) Consent for 
Establishment (CFE) and Consent for Operation (CFO) under Water Act, 1974 from Uttaranchal 
Environmental Protection and Pollution Control Board for proposed new/augmentation of WTP 
at Baldiya Padao, (ii) permission from Irrigation Department for construction of infiltration well in 
River Kosi, (iii) .permission from Forest Department for laying of gravity main in forest, and (iv) 
permission from Jim Corbett National Park for replacement of pipelines (200 m stretch at Thapli) 
in National Park boundary. In principle agreement from most of these agencies are already 
obtained; the formal application is being submitted, and permissions will be obtained soon. 
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Kosi River Intake, Baldiya Padao 
  

  

Water Treatment Plant, Baldiya Padao Pumping Station, Baldiya Padao 
  

  

Water Treatment Plant Campus, Baldiya Padao 
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Clear Water Pumping Station, Baldiya Padao Intake at Banga Jhala 
  

 

 

Internal roads where distribution network will be laid 
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APPENDIX 1: CENTRAL POLLUTION CONTROL BOARD APPLICABLE ENVIRONMENTAL 
STANDARDS 

 
General Standards for Discharge of Environmental Pollutants: Effluents 

Sl.no Parameter Standards 
Inland surface 

water 
Public 
sewers 

Land of 
irrigation 

Marine/coastal areas 

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

mg/l, maximum. 
100  600  200  (a)   For process waste 

water 100  
(b)   For cooling water 
effluent 10% above total 
suspended matter of 
influent. 

3. Particle size of 
suspended solids 

shall pass 850 
micron IS Sieve 

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

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

5 
  

ºC above the 
receiving water 
temperature 

  shall not exceed 5 ºC 
above the receiving water 
temperature  

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

10  20  10  20  

7. Total residual 
chlorine, mg/l, 
maximum. 

1.0      1.0  

8. Ammonical nitrogen 
(as N.) mg/l, 
maximum. 

50  50    50  

9. Total Kjeldahl 
Nitrogen (as NH3

100  
)  

mg/l, maximum. 

    100  

10. Free ammonia (as 
NH3

5.0  
), mg/l, 

maximum. 

    5.0  

11. Biochemical oxygen 
demand (3 days at 27 
º 

30  

C), mg/l, maximum. 

350  100  100  

12. Chemical oxygen 
demand, mg/l, 
maximum. 

250      250  

13. Arsenic (as As) mg/l, 
maximum. 

0.2  0.2  0.2  
0.2  

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

0.01  0.01    0.01 

15. Lead (as Pb) mg/l, 
maximum. 

0.1  1.0    2.0 

16. Cadmium  (as Cd) 
mg/l. maximum.  

2.0  1.0    2.0 

17. Hexavalent chromium 
(as Cr. +6). mg/l, 
maximum. 

0.1  2.0    1.0 

18. Total Chromium (as 
Cr) mg/l, maximum. 

2.0  2.0    2.0  

19. Copper (as Cu) mg/l, 
maximum. 

3.0  3.0    3.0  



62 Appendix 1 

 

Sl.no Parameter Standards 
Inland surface 

water 
Public 
sewers 

Land of 
irrigation 

Marine/coastal areas 

20. Zinc (as Zn) mg/l, 
maximum. 

5.0  15    15  

21. Selenium (as Se) 
mg/l, maximum. 

0.05  0.05    0.05  

22. Nickel (as Ni) mg/l, 
maximum. 

3.0  3.0    5.0  

23. Cyanide (as CN) 
mg/l, maximum. 

0.2  2.0  0.2  0.2  

24. Fluoride (as F) mg/l, 
maximum. 

2.0  15    15 

25. Dissolved 
phosphates (as P) 
mg/l, maximum. 

5.0        

26. Sulfide (as S) mg/l, 
maximum. 

2.0      5.0 

27. Phenolic compounds 
(as C6H5

1.0  
OH) mg/l, 

maximum. 

5.0    5.0  

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

 
 
10-7  
 
10

 
 
10

-6  

-7  
 
10

 
 
10

-6  

-8  
 
10

 
 
10

-7  

-7  
 
10-6  

29. Bio-assay test 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 

 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 

mg/l = milligram per litre, mm = millimetre. 
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. 

 
Central Pollution Control Board Primary Water Quality Criteria 

Designated-Best-Use Class of 
Water 

Criteria 

Drinking Water Source without conventional 
treatment but after disinfection 

A  Total Coliform Organisms: MPN # 50 per 
100 Ml 
 6.5 # pH # 8.5 
 Dissolved Oxygen:  ∃6 mg/l 
 Biochemical Oxygen Demand (5 days @ 
20 oC): # 2 mg/l 

Outdoor bathing (organized) B  Total Coliform Organisms: MPN # 500 
per     100 ml 
 6.5 # pH # 8.5 
 Dissolved Oxygen:  ∃5 mg/l 
 Biochemical Oxygen Demand (5 days @ 
20 ºC): # 3 mg/l 

Drinking water sources after conventional treatment 
and disinfection 

C  Total Coliform Organisms: MPN # 5000 per 
100 ml 
 6 # pH # 9 
 Dissolved Oxygen:  ∃4 mg/l 
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Designated-Best-Use Class of 
Water 

Criteria 

 Biochemical Oxygen Demand (5 days @ 
20 ºC): # 3 mg/l 

Propagation of wildlife and fisheries D  6.5 # pH # 8.5 
 Dissolved Oxygen:  ∃4 mg/l 
 Free ammonia (as N): # 1.2 mg/l 

Irrigation, industrial cooling, controlled waste 
disposal 

E  # pH # 8.5 
 Electrical conductivity at 25 º

 Sodium absorption ratio:  Maximum 26 

C:  #2250 
micro mhos/cm 

 Boron:  Maximum 2 mg/l 
mg/l = milligram/litre, MPN = most probable number. 

 
Indian Standards for Drinking Water - Specification (BIS 10500: 1991) 

Sl.No Substance or Characteristic Requirement  (Desirable 
Limit) 

Permissible Limit in the absence of 
Alternate source 

Essential characteristics 
1. Color, ( Hazen units, maximum) 5 25 
2. Odor Unobjectionable Unobjectionable 
3. Taste Agreeable Agreeable 
4. Turbidity  ( NTU, maximum) 5 10 
5. pH  Value 6.5 - 8.5 No Relaxation 
6. Total Hardness (as CaCo3 300 ) mg/l, 

maximum 
600 

7. Iron           (as Fe) mg/l, maximum 0.3 1.0 
8. Chlorides  (as Cl) mg/l, maximum. 250 1000 
9. Residual, free chlorine, mg/l, 

minimum 
0.2 -- 

Desirable Characteristics 
10. Dissolved solids  mg/l, maximum 500 2000 
11. Calcium  (as Ca) mg/l, maximum 75 200 
12. Magnesium (as Mg)mg/l, 

maximum. 
30 100 

13. Copper    (as Cu) mg/l, maximum 0.05 1.5 
14. Manganese (as Mn)mg/l, maximum 0.10 0.3 
15. Sulfate  (as SO4 200 ) mg/l, maximum 400 
16. Nitrate  (as NO3 45 ) mg/l, maximum 100 
17. Fluoride (as F) mg/l, maximum 1.0 1.5 
18. Phenolic Compounds (as C6 

H5
mg/l, maximum. 

OH) 
0.001 0.002 

19. Mercury (as Hg)mg/l, maximum 0.001 No relaxation 
20. Cadmiun (as Cd)mg/l, maximum 0.01 No relaxation 
21. Selenium (as Se)mg/l,maximum 0.01 No relaxation 
22. Arsenic (as As) mg/l, maximum 0.05 No relaxation 
23. Cyanide (as CN) mg/l, maximum 0.05 No relaxation 
24. Lead  (as Pb) mg/l, maximum 0.05 No relaxation 
25. Zinc   (as Zn) mg/l, maximum 5 15 
26. Anionic detergents (as MBAS) 

mg/l, maximum 
0.2 1.0 

27. Chromium (as Cr6+ 0.05 ) mg/l, maximum No relaxation 
28. Polynuclear aromatic hydro 

carbons  
(as PAH) g/l, maximum 

-- -- 

29. Mineral Oil  mg/l, maximum 0.01 0.03 
30. Pesticides  mg/l, maximum Absent 0.001 
31 Radioactive Materials    
 i. Alpha emitters Bq/l, maximum -- 0.1 
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Sl.No Substance or Characteristic Requirement  (Desirable 
Limit) 

Permissible Limit in the absence of 
Alternate source 

 ii. Beta emitters  pci/l,maximum -- 1.0 
32 Alkalinity mg/l. maximum 200 600 
33 Aluminium  (as Al) mg/l,maximum 0.03 0.2 
34 Boron  mg/l, maximum 1 5 

 
Ambient Air Quality Standards 

Pollutant 
Time Weighted 

Average 

Industrial, 
Residential, Rural 
and Other Areas 

Sensitive Area 
(Notified by 

Central 
Government) 

Method of 
Measurement 

 Sulphur Dioxide 
 (SO2

Annual Average
) 24 hours 

Average

a 50 µg/m

b 
 

3 

80 µg/m

20 µg/m

3 
 

3 

80 µg/m

• Improved West & 
Gaeke method 

3 • Ultraviolet 
Fluorescence 

 Oxides of 
Nitrogen 
 (NOX

Annual Average

) 
24 hours 
Average

a 40 µg/m

b 
 

3 

80 µg/m

30 µg/m

3 
 

3 

80 µg/m

• Jacobs & 
Hochheiser 

3        modified 
(NaoH– NaAsO2

• Gas 
Chemiluminiscence 

) 
method 

 Particulate  
 Matter (PM10
 (Size <10 µm)  

) 
Annual Average
24 hours 
Average

a 

 

b 

60 µg/m
 

3 

100 µg/m

60 µg/m

3 
 

3 

100 µg/m

• Gravimetric 

3 
• TOEM 
• Beta Attenuation 

 Particulate  
 Matter (PM 2.5
 (Size <2.5 µm)  

) 
Annual Average
24 hours 
Average

a 

 

b 

40 µg/m
 

3 

60 µg/m

40 µg/m

3 
 

3 

60 µg/m

• Gravimetric 

3 
• TOEM 
• Beta Attenuation 

 Ozone (O3 8 hours average) 
1 hour

b 100 µg/m
b 180 µg/m

3 100 µg/m
3 180 µg/m

3 UV photometric 
3 • Chemiluminiscence 

• Chemical method 
 Lead (Pb) Annual Average

24 hours 
Average

a 0.5 µg/m

b 
 

3 

1.0 µg/m

0.5 µg/m

3 
 

3 

1.0 µg/m

• AAS method after 
sampling using EPM 
2000 or equivalent filter 
paper 

3 

 Carbon 
Monoxide 
 (CO) 

8 hours Average
1 hour

b  
b 2.0 mg/m

4.0 mg/m
3 

 

3 
2.0 mg/m
4.0 mg/m

3 
• Non Dispersive 
Infrared Spectroscopy 

3 
 Ammonia (NH3 Annual Average) 

24 hours 
Average

a 100 µg/m

b 
 

3 

400 µg/m

100 µg/m

3 
 

3 

400 µg/m

• Chemiluminiscence 

3 
• Indophenol blue 
method 

 Benzene 
(C6H6

Annual Average
) 

5 ng/ma 5 ng/m3 • Gas 
Chromatography 
continuous analyzer  

3 

• Adsorption & 
desorption followed by 
GC analysis 

 Benzo(o)pyrene 
particulate phase 
only 

Annual Average 1 ng/ma 1 ng/m3 • Solvent extraction 
followed by GC/HPLC 
analysis  

3 

 Arsenic  
(As)  

Annual Average 6 ng/ma 6 ng/m3 • AAS/ICP method 
after sampling using 
EPM 2000 or equivalent 
filter paper 

3 

 Nickel (Ni)  Annual Average 20 ng/ma 20 ng/m3 • AAS/ICP method 
after sampling using 
EPM 2000 or equivalent 

3 
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Pollutant 
Time Weighted 

Average 

Industrial, 
Residential, Rural 
and Other Areas 

Sensitive Area 
(Notified by 

Central 
Government) 

Method of 
Measurement 

filter paper 
AAC = Average Annual Concentration, EPM = EMP 2000 High Volume Sampler Filter Paper, GC = Gas 
Chromatography, HPLC = High Pressure Liquid Chromatography,  
a Indicate Annual Arithmetic Mean of Minimum 104 measurement in a year measured twice a week, 24 hourly at 
uniform intervals. 
b

Source: Central Pollution Control Board, New Delhi, Notification dated 18

 24 hourly / 8 hourly/1 hourly values should be met 98% of the time in a year. However, 2% of the time, it may 
exceed by not on two consecutive days. 

th

 
 November 2009. 

Standards for Diesel Generator Sets: Stack Height 
 
The minimum height of stack to be provided with each generator set can be worked out using 
the following formula: 
H = h+0.2x ÖKVA 
H = Total height of stack in meter 
h = Height of the building in meters where the generator set is installed 
KVA = Total generator capacity of the 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 stack in metre   
50 KVA   Height of the building + 1.5 metre 
50-100 KVA Height of the building + 2.0 metre 
100-150 KVA Height of the building + 2.5 metre 
150-200 KVA Height of the building + 3.0 metre 
200-250 KVA Height of the building + 3.5 metre 
250-300 KVA Height of the building + 3.5 metre 
Similarly for higher KVA ratings a stack height can be worked out using the above formula. 
 

Noise Standards 
Noise limits for domestic appliances and construction equipments at the manufacturing 
stage in dB(A). 
Window air conditioners of 1 -1.5 tonne 68 
Air coolers 60 
Refrigerators 46 
Diesel generator for domestic purposes 85 
Compactors (rollers), front loaders, concentrate mixers, cranes (movable), 
vibrators and saws 

75 

 
National Ambient Noise Standards  

Area  
Code 

The Noise Pollution (Regulation and Control) Rules, 2000 
Category of Area Limit in dB(A) Leqa 

Day Time Night Time 
A. Industrial area 75 70 
B. Commercial area 65 55 
C. Residential area 55 45 
D. Silence zone 50 40 

a

Notes: 

  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 is an 
energy mean of the noise level over a specified period. 

Day time is reckoned in between 6 a.m. and 10 p.m. 
Night time is reckoned in between 10 PM and 6 AM.  
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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  

Mixed categories of areas may be declared as one of the four above mentioned categories by the competent authority.  
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APPENDIX 2: ASIAN DEVELOPMENT BANK’S RAPID ENVIRONMENTAL ASSESSMENT 
(REA) CHECKLIST 

Ramnagar Water Supply Subproject 
 
A.  Screening Questions for Impact Categorization 
 
Check the appropriate box (e.g.  by double-clicking the box and selecting ‘checked’ in default 
vale) 

Screening Questions Yes/No Remarks 
A. Project Siting 
Is the project area 

  

Densely populated? Yes 
No 

The project is proposed within the town limit of 
Ramnagar, which is a congested town having 
population density 28,507 Persons / Sq. km. 

Heavy with development activities? Yes 
No 

There are no major development activities in the town 

Adjacent to or within any environmentally 
sensitive areas? 

Yes 
No 

 

Cultural heritage site Yes 
No 

No 

Protected area Yes 
No 

Town is located adjacent to Jim Corbett National Park.  
Components are situated in 2-5 km from the boundary 
of park, however are mostly situated within the inhibited 
area of the town. Two pipeline sections (200 m each) 
are to be replaced in the periphery of the national park. 

Wetland Yes 
No 

No 

Mangrove Yes 
No 

No 

Estuarine Yes 
No 

No 

Buffer zone of protected area Yes 
No 

No 

Special area for protecting biodiversity Yes 
No 

No 

Bay Yes 
No 

No 

Potential Environmental Impacts 
Will the Project cause… 

  

Pollution of raw water supply from 
upstream wastewater discharge from 
communities, industries, agriculture, and 
soil erosion runoff? 

Yes 
No 

There is no pollution risk for existing resources. The 
Ram Ganga River and Banga Jhala stream flows from 
the hilly forested areas, where there are no pollution 
sources. 

Impairment of historical / cultural 
monuments / areas and loss / damage to 
these sites? 

Yes 
No 

There are no historical / cultural monuments in the 
project area. 

Hazard of land subsidence caused by 
excessive ground water pumping? 

Yes 
No 

The source of water supply is surface sources (rivers). 

Social conflicts arising from displacement 
of communities? 

Yes 
No 

The subproject does not involve land acquisition or 
displacement. 

Conflicts in abstraction of raw water for 
water supply with other beneficial water 
uses for surface and ground waters? 

Yes 
No 

River carries considerable flow. Necessary permissions 
is being obtained from irrigation department for 
abstracting raw water; hence, no conflicts. 

Unsatisfactory raw water supply (e.g. 
excessive pathogens or mineral 
constituents)? 

Yes 
No 

Raw water is fit for drinking after conventional 
treatment/disinfection. Raw water testing before and 
after treatment is routine practice by Jal Sansthan. 

Delivery of unsafe water to distribution 
system? 

Yes 
No 

Water will be treated in WTP before distribution.  

Inadequate protection of intake works or Yes Source are located away from human habitations, and 
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Screening Questions Yes/No Remarks 
wells, leading to pollution of water 
supply? 

No as such infiltration wells are well protected 

Over pumping of ground water, leading 
to salinization and ground subsidence? 

Yes 
No 

Only surface water sources have been proposed in the 
subproject. 

Excessive algal growth in storage 
reservoir? 

Yes 
No 

Regular cleaning of storage reservoir shall be ensured 
to avoid algal growth in the reservoir. 

Increase in production of sewage beyond 
capabilities of community facilities? 

Yes 
No 

Sewerage system will be improved and augmented to 
adequate capacity including treatment under the 
investment program. 

Inadequate disposal of sludge from water 
treatment plants? 

Yes 
No 

Only nominal quantity of sludge is anticipated from 
WTP. There will be provision of proper sludge disposal 
from water treatment plant.  

Inadequate buffer zone around pumping 
and treatment plants to alleviate noise 
and other possible nuisances and protect 
facilities? 

Yes 
No 

The proposed Pump Houses & WTP will be 
constructed in the existing Water Works Campus. 
There will be adequate buffer. 
 

Impairments associated with 
transmission lines and access roads? 

Yes 
No 

Temporary impairment with access roads is anticipated 
during construction. Restoration of damaged roads will 
be ensured as soon as the work is completed. 
Diversions shall be provided with consultation with local 
people where blocking of roads is needed. 

Health hazards arising from inadequate 
design of facilities for receiving, storing, 
and handling of chlorine and other 
hazardous chemicals. 

Yes 
No 

Liquid chlorine has been proposed to be used for 
disinfection of water. Proper facility for storing and 
handling of chlorine shall be maintained all around to 
avoid such hazards. 

Health and safety hazards to workers 
from the management of chlorine used 
for disinfection and other contaminants? 

Yes 
No 

Only Trained operator will operate the chlorination 
system. Proper precautionary measures will be taken 
during handling of chlorine  

Dislocation or involuntary resettlement of 
people 

Yes 
No 

Subproject does not involve land acquisition or 
displacement. However, there may be temporary 
disturbance to business and squatters/vendors during 
construction. Appropriate measures will be suggested 
to mitigate the impact.  

Social conflicts between construction 
workers from other areas and community 
workers? 

Yes 
No 

No such impact anticipated; local communities in the 
vicinity of the project would be employed as much as 
possible. 

Noise and dust from construction 
activities? 

Yes 
No 

Short term impact on air quality due to dust generation 
during construction activities is anticipated. Appropriate 
dust suppression measures will be taken to minimize 
dust generation due to construction activities at site.  
No significant increase in noise level is anticipated due 
to construction. All equipment and machineries will 
conform to the Statutory norms. 

Continuing soil erosion / silt runoff from 
construction operations? 

Yes 
No 

Construction work during monsoon shall be carried out 
with due care so that silt run off due to construction 
operation is prevented. No construction will be allowed 
during rains. 

Increased road traffic due to interference 
of construction activities? 

Yes 
No 

Proper traffic management and planning will be 
ensured during construction. 

Delivery of unsafe water due to poor 
O&M treatment processes (especially 
mud accumulations in filters) and 
inadequate chlorination due to lack of 
adequate monitoring of chlorine residuals 
in distribution systems? 

Yes 
No 

Trained and skilled staff will be deployed for O&M. 
Also, quality of treated water will be regularly monitored 
through water sample testing to ensure delivery of safe 
water to consumers. 

Delivery of water to distribution system, 
which is corrosive due to inadequate 
attention to feeding of corrective 
chemicals? 

Yes 
No 

GI and DI pipes will be used for distribution system and 
are non corrosive in nature. 

Accidental leakage of chlorine gas? Yes Only liquid chlorine will be used. 
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Screening Questions Yes/No Remarks 
No 

Excessive abstraction of water affecting 
downstream water users? 

Yes 
No 

Abstraction of water will be as per agreement with 
Regulatory Authority, i.e., Uttarakhand Irrigation 
Department. Nevertheless, the extraction is only a 
fraction of total water availability in lean season too.  

Competing uses of water? Yes 
No 

Irrigation Department. and Pey Jal Nigam both 
withdraw water from river Kosi. The extraction will be 
within the allocation; no conflicts envisaged 

Increased sewage flow due to increased 
water supply 

Yes 
No 

Upgradation of sewerage system and sewage 
treatment facilities has been taken up under ADB 
program.  

Increased volume of sullage (wastewater 
from cooking and washing) and sludge 
from wastewater treatment plant 

Yes 
No 

Sewerage system will be improved and augmented to 
adequate capacity including treatment under the 
investment program. 

Large population influx during project 
construction and operation that causes 
increased burden on social infrastructure 
and services (such as water supply and 
sanitation systems)? 
 

Yes 
No 

No such impact anticipated; local communities in the 
vicinity of the project would be employed as much as 
possible. 

Risks to community health and safety 
due to the transport, storage, and use 
and/or disposal of materials such as 
explosives, fuel and other chemicals 
during operation and construction? 
 

Yes 
No 

Not applicable. Construction will not involve use of 
explosives and chemicals. 

Community safety risks due to both 
accidental and natural hazards, 
especially where the structural elements 
or components of the project are 
accessible to members of the affected 
community or where their failure could 
result in injury to the community 
throughout project construction, 
operation and decommissioning? 

Yes 
No 

Operational area will be clearly demarcated and access 
will be controlled.  Only worker and project concerned 
members will be allowed to visit the operational sites. 
 
During operation no such issues anticipated. 

 
Climate Change and Disaster Risk Questions  
The following questions are not for environmental 
categorization. They are included in this checklist to 
help identify potential climate and disaster risks. 

Yes No Remarks 

Is the Project area subject to hazards such as 
earthquakes, floods, landslides, tropical cyclone winds, 
storm surges, tsunami or volcanic eruptions and climate 
changes (see Appendix I)? 
 

√ 
 

 
 

According to hazard zoning in the Vulnerability 
Atlas of India, the whole of Uttarakhand falls 
under “very high” to “high” category 
earthquake zone.   
The alignment of pipeline carrying water will 
pass through undulating hilly terrain. 
Necessary precautions are to be taken for 
protection of pipeline in hilly area. Adequate 
protection measures for vulnerable landslide 
zones will be taken. 

Could changes in temperature, precipitation, or extreme 
events patterns over the Project lifespan affect 
technical or financial sustainability (e.g., changes in 
rainfall patterns disrupt reliability of water supply; sea 
level rise creates salinity intrusion into proposed water 
supply source)?  

 √ No such possibility within the lifespan of the 
project 
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Are there any demographic or socio-economic aspects 
of the Project area that are already vulnerable (e.g., 
high incidence of marginalized populations, rural-urban 
migrants, illegal settlements, ethnic minorities, women 
or children)? 

 √ No 

Could the Project potentially increase the climate or 
disaster vulnerability of the surrounding area (e.g., by 
using water from a  vulnerable source that is relied 
upon by many user groups, or encouraging settlement 
in earthquake zones)? 

 √ No such possibility of vulnerability increase of 
the surrounding area.  
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APPENDIX 3: DETAILS OF PUBLIC CONSULTATIONS AND FOCUSED GROUP 
DISCUSSIONS 

 
Name of the Sub-Project: Water Supply System, Ramnagar Town. 
Number of Participants: 200 
Name of the Village/ Ward: Bambagher (Ward No 11), Khatadi (Ward No 9), Gularghatti (New 
Basti-Ward No-3), Jwala Line (Main Market), Palika/Ranikhet Ward No 11, 
Pumpapuri/Bharatpuri, 
Name of the Block: Ramnagar 
Name of the District: Nainital 
Distance from the District Head Quarter: 65 Km 
Date: April 2011 
 

Table A3.1: Participant’s Opinions, Comments and Suggestions 
Issues Participant’s Opinion, Comments and Suggestions 

General perception about the investment 
program. Awareness about the investment 
program especially the Water Supply System, 
Sewerage System component. 

No awareness of local people about the investment program. If 
proper water supply and sewerage system takes place in the 
city the problems can be reduces. They welcome the scheme. 
There is immense support of local people for the investment 
program. 

Support of local people for the proposed Water 
Supply System and Sewerage System 
Component of the project. 

All people gathered for consultations raised one voice for the 
establishment of pure and hygienic water supply and sewerage 
system 

Any critical issue or concern by the local 
people regarding this project? 

Work should be of good quality. The old water supply 
distribution line should be in place till the commissioning of new 
distribution line. 

Any criteria you would like to see considered 
during project design, construction and 
operation stage? 

During construction time the Executing Agency should conduct 
the work without affecting the common people. No suggestion 
for operation stage. 

Number of Households in this area and 
Population of the village/ area 

Around 60 households live in this area. Approximately 360 
populations live in this ward. 

Any Ethnic minorities/ tribal population living in 
this area (Note the name of Tribe/ indigenous 
community, if any) 
Any Vulnerable groups are in the village 
(women headed, BPL, ST, PH etc.). 

No ethnic minorities/ tribal population living in this area 
Some BPL families are living in this ward. 

Do the village/ ward people face any problems 
of water supply and drain of Sewage in their 
houses? 

Water supply to this ward is so erratic that hardly people get 
clean water. Most of the time water is not coming to their 
houses due to less pressure. Only sewer lines exist in a 
dysfunctional state. No STP and the area is not hygienic and 
getting polluted.  

If there any problems related to these services, 
do you think that any up-gradation is 
necessary? 

If water comes sometime with pressure, then also people find it 
with full iron content or bad smelling water. Sewerage System 
is desperately needed. Immediate up-gradation is necessary. 

Do you have any ideas on what is to be 
involved in the process of up-gradation? 

No idea for the process of this up-gradation. 

For this up-gradation, the road/ street/ path 
may be affected - What is your opinion on this? 
Is it acceptable? 

Yes, it is acceptable to the local people but not for a prolonged 
period and damages should repair. The timing and period of 
work should be fixed and notified to the local people before the 
start of civil works. 

What extent this Water Supply and Sewerage 
System civil works will affect you? 

This Water Supply and Sewerage System civil works will affect 
the normal business of shopkeepers and especially livelihood of 
vendors selling variety of items and the residents of the town. 
But it doesn’t matter. 

Who else is to be affected due to this up-
gradation process? 

Local residents will also be affected for commuting to their 
destinations. 

How intense could be the effect? The effect could be much intense if the water supply and sewer 
line kept open for longer period after excavation work. The local 
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Issues Participant’s Opinion, Comments and Suggestions 
residents will find it difficult to go office, schools, hospitals or 
any other destinations. 

Do you think the effect will be of a permanent 
nature? 

The effect may likely be of temporary in nature. But if the 
Officials are callous in executing the work the effect may be 
longer. 

If it is not, how intense will be the temporary 
effect? 

The intensity of effect may be temporary in nature and 
minimum to the local residents. 

The work will be executed in this part of the 
road/footpath. You may require shifting to 
other side of the road. Please give your 
comments and suggestions. 

Mostly ready to shift other side of the road by showing respect 
to Government work. If space and assistance provided for 
shifting to other side, affected peoples have no problem. 

During the time of execution of work will you 
shift to other side of road or any other place in 
the town?  

Some people are positive to the idea of shifting to other side of 
the road and others are bit apprehensive of shifting and doing 
business. Because they afraid of customer loss. 

If requested to shift, would you like to return 
here? 

Depending on the situation of that time. Some says they may 
return back to their original place.  

If you shift other side of the road/ place is there 
any problem? Give your comments 

Because they do not like to take risk against their daily normal 
business.  

In what way Executive Agency of GOU can 
assist you so that your daily business is not 
affected? What extra support you want from 
the Executing Agency of GOU? 

They have no direct comment on this issue. But said that 
Government should think about their genuine problem and 
whatever possible way GoU can help them, it is welcome. 

What are your perceived benefits from the 
investment program? 

Only benefit may be un-interrupted purified water supply with 
good pressure. They may get good and hygienic water to drink 
pollution free environment. 

Do you think that local labor force would like to 
participate in construction work? 

Obviously, local unemployed labour force would like to 
participate in the construction work. 

Do you think that the local people would like to 
get regular information regarding this 
investment program? 

Yes, the local people would like to get regular information 
regarding this project and investment program. 

Number of Shops/ Commercial establishments 
in the village/ town/ area 

Around 600-700 shops/commercial area in this locality. 

Numbers of Industrial Units in the village/ town 
and surrounding area 

No industrial unit available in this and surrounding area. 

General socio-economic standing: What are 
the economic activities?  
Land use, cropping pattern (Seasonal), types 
of crops, value of the crops,  
Average land holding size etc. 

General socio-economic standing is lower middle class or poor 
family background. Mainly selling vegetables, fruits, and variety 
of items for their livelihood and support to family. 

Is the land Irrigated and what are the sources 
of Irrigation? 

Not  Applicable 

Current rates for the agricultural land 
(Government as well as market rates). 

Not  Applicable 

Source of drinking water in this area. 
 

Uttarakhand Jal Sansthan water supply system is the source of 
drinking water in this area. 

Loss of residential/ commercial structures, if 
any due to the project. 

No loss to residential / commercial structures due to the project. 

Loss of community life like any Market Places 
or community activities to be affected 

No loss to community activities or market places. 

Shortage of water for human consumption, 
irrigation, and other downstream uses? How 
extensive are they? 

Shortage of drinking water takes place frequently due to 
leakage of pipe and non-availability of water pressure. 
Sometime the water smells bad and looks un-hygienic. 

Any conflicts on water use rights and its social 
impacts? 

No conflict yet on water use rights. But people are bearing the 
pain. 

Resettlement and Land acquisition (if foreseen 
due to setting up of Water Supply and 
Sewerage System especially on private land). 
Has there been land acquisition before? If yes, 
what was the process of land acquisition and 
compensation package?  

No Private land acquisition and resettlement impacts are seen 
for this Water Supply and Sewerage System subproject. No 
land acquisition before. 
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Issues Participant’s Opinion, Comments and Suggestions 
Protected areas (national park, protected 
forest, religiously sensitive sites, historical or 
archaeological sites near the project area 
around 5 km), if any 

Jim Corbett National Park boundary is just touching the 
Ramnagar Town Nagar Palika area. No other historical or 
archaeological sites near to the subproject area. 

Health status, Availability of Hospitals, Is there 
any chronic disease prevalent in this area. 
Over all environmental condition of the area. 
Are you aware about HIV/AIDS and STD? 

Health status is normal to this area. Hospital is available with 
few chronic diseases prevalent in this area. Most of the people 
are aware of HIV/AIDS and STD. 

Poverty Level: Is the village/ ward is poor or 
very poor or well off? 

Poor  

Education Status in this Village/ward: Literate, 
illiterate etc. 

Mostly literate 

Employment Status: Percentage of 
employment/unemployment/underemployment. 

The status of Employment – 70%, Unemployment – 15%                   
Underemployment – 15%. 

Migration Pattern (If any), inward or outward Mostly inward migration takes place from this area. 
Type of compensation expected (Cash or 
Kind) 

Cash compensation expected. 

Perceived benefits from the project 
 

Regular Water Supply and Sewerage System will be 
established for better facilities to the urban population. 

Perceived losses from the project 
 

Temporary loss of livelihood and support of family. 

What other organizations of a social nature 
(NGOs/CBOs/ Civil Society) active in this 
village/ward? Name of these organizations. 

Local people do not know about these organizations. 

Organization of the village/ ward and its 
structure. Do you have a village/ ward 
committee? What is the decision-making 
system in your village/ward? Who are the 
decision makers on community related issues 
in your village/ward? Are they elected or 
selected? If elected: By consensus or By 
majority vote. 

There is ward committee and the councilor is the head of the 
ward. Ward Committee decides issues of ward and finalize it 
with the presence of councilor. The committee and councilor 
are all elected members by majority vote. 

Any Other Issues you may feel to share: 
(Demand of any support form Authority and 
whether they welcome the project, will there be 
cooperation from the local community during 
the implementation, security measures, etc). 

House for poor people may also be constructed along with 
Water Supply and Sewerage System. All issue depends on 
GoU. If Government is sympathetic to the affected peoples 
then, they are also ready to cooperate and welcome the project 
during the implementation and security measures. 

Is this consultation useful? Comments 
 

Yes, it is useful 

Will there be likely involvement of local people 
in the implementation of this Water Supply 
Distribution System Project? 

It depends on the individual local affected peoples to decide. 
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Table A3.2: List of Participants 
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Census Survey/Consultation Photographs  
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APPENDIX 4: RECOMMENDED CONSTRUCTION CONTRACTORS CONTRACT CLAUSES 
 
A. Sources of Materials 

(i) Use quarry sites and sources permitted by government; 
(ii) Verify suitability of all material sources and obtain approval of State Investment 

Program Management and Implementation Unit, and design and supervision 
consultant (DSC); 

(iii) If additional quarries will be required after construction has started, obtain written 
approval from State Investment Program Management and Implementation Unit; 
and 

(iv) Submit to DSC on a monthly basis documentation of sources of materials. 
 
B.  Air Quality 

(i) Consult with DSC on the designated areas for stockpiling of clay, soils, gravel, 
and other  construction materials; 

(ii) Damp down exposed soil and any stockpiled on site by spraying with water when 
necessary during dry weather; 

(iii) Use tarpaulins to cover sand and other loose material when transported by 
trucks;  

(iv) Carry out air quality monitoring as per environmental management plan (EMP); 
and 

(v) Fit all heavy equipment and machinery with air pollution control devices which 
are operating correctly. 

 
C1. Surface Water Quality - General 

(i) Avoid stockpiling of earth fill especially during the monsoon season unless 
covered by tarpaulins or plastic sheets; 

(ii) Prioritize re-use of excess spoils and materials in the construction works. If spoils 
will be disposed, consult with investment program implementation unit 
(IPIU)/DSC on designated disposal areas; 

(iii) Install temporary silt traps or sedimentation basins along the drainage leading to 
the water bodies; 

(iv) Place storage areas for fuels and lubricants away from any drainage leading to 
water bodies; 

(v) Dispose any wastes generated by construction activities in designated sites; and 
(vi) Conduct surface quality inspection according to the EMP. 

 
C2. Surface Water Quality – Intake Works 

(i) Conduct construction work in lean flow season (summer) 
(ii) Construction area shall be protected properly with bunds so that the construction 

areas is confined and flowing water do not enter and mix with silt/material in the 
water 

(iii) All the material and waste shall be properly cleaned after the completion of work 
(iv) No labor camps shall be located near the river bed 
(v) Conduct water quality monitoring of Kosi and Banga Jhala during construction as 

per EMP 
 
D. Noise Levels 

(i) Plan activities in consultation with IPIU/DSC so that activities with the greatest 
potential to generate noise are conducted during periods of the day which will 
result in least disturbance; 
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(ii) Require horns not be used unless it is necessary to warn other road users or 
animals of the vehicle’s approach; 

(iii) Minimize noise from construction equipment by using vehicle silencers, fitting 
jackhammers with noise-reducing mufflers, and portable street barriers the sound 
impact to surrounding sensitive receptor;  

(iv) Measurement of noise level at construction site as per EMP, and 
(v) Maintain maximum sound levels not exceeding 80 decibels when measured at a 

distance of 10 meters or more from the vehicle/s. 
 

E. Existing Infrastructure and Facilities 
(i) Obtain from IPIU/DSC the list of affected utilities and operators; 
(ii) Prepare a contingency plan to include actions to be done in case of unintentional 

interruption of services. 
 
F. Accessibility 

(i) Plan transportation routes so that heavy vehicles do not use narrow local roads, 
except in the immediate vicinity of delivery sites; 

(ii) Schedule transport and hauling activities during non-peak hours; 
(iii) Locate entry and exit points in areas where there is low potential for traffic 

congestion; 
(iv) Keep the site free from all unnecessary obstructions; 
(v) Drive vehicles in a considerate manner; 
(vi) Coordinate with traffic police/concerned department for temporary road 

diversions and with for provision of traffic aids if transportation activities cannot 
be avoided during peak hours; and 

(vii) Notify affected sensitive receptors by providing sign boards informing nature and 
duration of construction works and contact numbers for concerns and/or 
complaints. 

 
G. Landscape and Aesthetics 

(i) Prepare and implement Waste Management Plan; 
(ii) Recover used oil and lubricants and reuse or remove from the sites;  
(iii) Manage solid waste according to the following preference hierarchy: reuse, 

recycling and disposal to designated areas; 
(iv) Remove all wreckage, rubbish, or temporary structures (such as buildings, 

shelters, and latrines) which are no longer required; and 
(v) Request IPIU/DSC to report in writing that the necessary environmental 

restoration work has been adequately performed before acceptance of work. 
 
H. Socio-Economic – Income 

(i) Leave spaces for access between mounds of soil;  
(ii) Provide walkways and metal sheets where required to maintain access for 

people and vehicles; 
(iii) Increase workforce in front of critical areas such as institutions, place of worship, 

business establishment, hospitals, and schools; 
(iv) Consult businesses and institutions regarding operating hours and factoring this 

in work schedules; and 
(v) Provide sign boards for pedestrians to inform nature and duration of construction 

works and contact numbers for concerns and/or complaints. 
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I. Socio-Economic – Employment 
(i) Employ at least 50% of the labor force, or to the maximum extent, local persons 

within the 2 kilometer immediate area if manpower is available; and 
(ii) Secure construction materials from local market. 
 

J. Occupational Health and Safety 
(i) Develop and implement site-specific health and safety plan which will include 

measures such as: (a) excluding public from the site; (b) ensuring all workers are 
provided with and use Personal Protective Equipment; (c) health and safety 
training for all site personnel; (d) documented procedures to be followed for all 
site activities; and (e) documentation of work-related accidents; 

(ii) Ensure that qualified first-aid can be provided at all times. Equipped first-aid 
stations shall be easily accessible throughout the site; 

(iii) Provide medical insurance coverage for workers; 
(iv) Secure all installations from unauthorized intrusion and accident risks; 
(v) Provide supplies of potable drinking water; 
(vi) Provide clean eating areas where workers are not exposed to hazardous or 

noxious substances; 
(vii) Provide health and safety orientation training to all new workers to ensure that 

they are apprised of the basic site rules of work at the site, personal protective 
protection, and preventing injuring to fellow workers; 

(viii) Provide visitor orientation if visitors to the site can gain access to areas where 
hazardous conditions or substances may be present. Ensure also that visitor/s do 
not enter hazard areas unescorted; 

(ix) Ensure the visibility of workers through their use of high visibility vests when 
working in or walking through heavy equipment operating areas; 

(x) Ensure moving equipment is outfitted with audible back-up alarms; 
(xi) Mark and provide sign boards for hazardous areas such as energized electrical 

devices and lines, service rooms housing high voltage equipment, and areas for 
storage and disposal. Signage shall be in accordance with international 
standards and be well known to, and easily understood by workers, visitors, and 
the general public as appropriate; and 

(xii) Disallow worker exposure to noise level greater than 85 decibels for a duration of 
more than 8 hours per day without hearing protection. The use of hearing 
protection shall be enforced actively. 

 
K. Community Health and Safety 

(i) Plan routes to avoid times of peak-pedestrian activities. 
(ii) Liaise with IPIU/DSC in identifying high-risk areas on route cards/maps. 
(iii) Maintain regularly the vehicles and use of manufacturer-approved parts to 

minimize potentially serious accidents caused by equipment malfunction or 
premature failure. 

(iv) Provide road signs and flag persons to warn of dangerous conditions. 
 
L. Work Camps 

(i) Consult with IPIU/DSC before locating project offices, sheds, and construction 
plants; 

(ii) Minimize removal of vegetation and disallow cutting of trees; 
(iii) Provide water and sanitation facilities for employees; 
(iv) Prohibit employees from poaching wildlife and cutting of trees for firewood; 
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(v) Train employees in the storage and handling of materials which can potentially 
cause soil contamination; 

(vi) Recover used oil and lubricants and reuse or remove from the site; 
(vii) Manage solid waste according to the following preference hierarchy: reuse, 

recycling and disposal to designated areas; 
(viii) Remove all wreckage, rubbish, or temporary structures (such as buildings, 

shelters, and latrines) which are no longer required; and 
(ix) Request IPIU/DSC to report in writing that the camp has been vacated and 

restored to pre-project conditions before acceptance of work. 
 
M. Social and Cultural Resources 

(i) Strictly follow the protocol for chance finds of any historical remnants in any 
excavation work; 

(ii) Request IPIU/DSC or any authorized person with field training to observe 
excavation; 

(iii) Stop work immediately to allow further investigation if any finds are suspected; 
and 

(iv) Inform IPIU/DSC if a find is suspected, and take any action they require ensuring 
its removal or protection in site. 

 
N. Ecological Resources (pipeline works in forests) 

(i) No trees shall be cut in the forests; (ii) Work shall be conducted only during day-
light hours; no person related to construction shall be allowed at the site after the 
sunset 

(ii) Schedule the construction work during summers, when there is traffic on the 
road; so that there is no chance of wild animals coming close to the work site 

(iii) Pipeline shall be laid above ground, except in exceptional cases due to technical 
reasons  

(iv) In case of trenching for laying pipe underground, work section-wise; work at each 
section – excavation, pipe laying and refilling shall be completed in a day’s work; 
no trench shall be kept open  

(v) No worker camps shall be developed inside the forest 
(vi) Work shall be conducted manually; no noise generating activities shall be 

conducted 
(vii) Materials required for the work should be stored outside the forest area and 

transported to the site as and when required manually. 
(viii) Obtain prior permission of Forest Department for carrying out the work. 
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APPENDIX 5: CONSTRUCTION MANAGEMENT PLAN FOR LAYING OF PIPELINES 
 
Type of road Average 

width (m) 
Max. Pipe 
dia (mm) 

Max. width 
of actual 
excavation 
(mm) 

Method of 
excavation 

Working 
width (m) 
from one 
edge 

Length of 
single working 
stretch (m) 

Method of traffic management Remarks 

Bituminous 5 300 700 Mechanical 
(mini digger) 

2 200 Flagmen at both end plus no 
parking sign for 100m on either 
end 

Night time 
working may 
be opted at 
busy sections 
with prior 
permission, 
stake holder 
consultation 
and noise 
control 
measures. 

 6 -do- -do- -do- -do- -do- -do- -do- 
 7.5 -do- -do- -do- -do- -do- -do- -do- 
Concrete 2 100 250 Manual 0.5 50 Flagmen at both end. Only 

pedestrian traffic will be allowed. 
-do- 

 3 100 250 Manual 1 50 -do- -do- 
 4 150 350 Manual 1 100 Flagmen at both end. Pedestrain 

traffic can be allowed during 
works. Vehicles will be allowed 
after day’s work by covering the 
trench with steel plates.  

-do- 

 5 150 350 Mechanical 2 200 Flagmen at both end plus no 
parking sign for 100 m on either 
end 

-do- 

 6 200 500 Mechanical 2 200 -do_  
Tiles 2 50 150 Manual 0.5 50 Flagmen at both end. Only 

pedestrian traffic will be allowed. 
-do- 

 3 100 250 Manual 0.5 50 -do- -do- 
Earthen road 1 50 150 Manual 0.5 50 Controlled by general operative. 

Only pedestrian traffic will be 
allowed. 

 

 2 50 150 Manual 0.5 50 -do-  
Notes: 
1.  Works will be carried out with due intimation to Nagar Palika / PWD and after stake holder consultation 
2. All service providers (electricity, telecom, OFC, cable TV, gas, etc.) shall be notified and consulted well in advance to identify bottlenecks and possible 

solutions.  
3. Reinstatement will be carried out in two phase – temporary and final. 
4. No works will be carried out near the Mall road and other busy tourist spots during 15 Dec – 15 Jan, 15 April – 30 June.  
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5. No drainage channel shall be disturbed/stopped during construction works. Any drain affected by construction works shall be set right as early as possible and 
definitely before onset of monsoon. 

6. The pedestrian/trafficked area shall be always free from debris / trip hazard 
7. It is understood that there is no Asbestos cement pipe present with the town. However in case any asbestos cement pipe is found, work shall be immediately 

stopped and the Environmental Expert shall be intimated. Work can be resumed only after remedial works / permission by the Client. 
8. Land contamination, if encountered, shall be immediately brought to the notice of the Environmental Expert and remedial measures shall be taken as advised. 

Disposal of contaminated earth shall be as advised by the expert. 
9. Night time work, if any, shall be carried out after due authorization with adequate safety and security measures. Acoustic hood shall be used on equipment to 

reduce noise pollution.  
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