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EXECUTIVE SUMMARY 

1. Background. The Government of Papua New Guinea (the government) has requested 
assistance from Asian Development Bank (ADB) in financing the Highlands Region Road 
Improvement Investment Program (HRRIIP) through a multi-tranche financing facility (MFF). 
The HRRIIP is improving the Highlands Region Core Network (HRCN) in the Highland 
Provinces of Enga, Southern Highlands, Western Highlands, Eastern Highlands, Simbu, Jiwaka 
and Hela the first tranche (project) implemented improvement of two road sections and second 
project is about to commence upgrading and rehabilitation of three sections. Project 3 proposes 
the upgrading and rehabilitation of another four sections of the HCRN, that includes Henganofi 
to Nupuru road section. 
 
2. Regulatory framework. The environmental protection framework of the government is 
based in the Environment Act 2000 and the Environment (Prescribed Activities) Regulation 
2002 (EPAR) which categorizes activities and projects that need environmental assessment as 
“Prescribed Activities” in two schedules according to the anticipated potential environmental 
impact. Projects that are likely to have significant adverse environmental impact (Level 2 and 
Level  3)  are  required  to  obtain  an  environmental  permit  (EP)  from  the  Conservation  and 
Environment Protection Authority (CEPA) following environmental assessment. In addition to 
the government requirements, the HRRIIP must comply with ADB’s Safeguard Policy Statement 
2009 (SPS). An environmental assessment and review framework (EARF) has been prepared 
to guide the implementation of, and compliance with, environmental safeguards during Project 
3. According to the SPS and understanding of impacts created and mitigated in Projects 1 and 
2, the Henganofi to Nupuru Road sub-project in Project 3 is a category B because the potential 
adverse environmental impacts are site-specific, few if any of them are irreversible, and 
mitigation measures can be readily designed. 
 
3. Scope and description of the sub-project. This initial environmental examination (IEE) 
covers the 33.96 km long section of Henganofi to Nupuru Road in the Eastern Highlands 
Province 3. The works proposed for the upgrading and rehabilitation of the Henganofi to Nupuru 
Road such as earthworks, establishment and operation of quarry sites and extraction of 
materials, minor civil works and discharge of wastewater are Level 2 activities under the EPAR 
and may require an EP depending on the duration and scale of those activities. 
 
4. It is proposed to rehabilitate the existing road and provide a 5.5 meter wide carriageway 
sealed with DBST and 0.25 meter wide gravel shoulders which will be sealed as necessary to 
prevent possible scour/erosion. The horizontal and vertical alignments will follow the existing 
alignments as much as possible with improvements limited to those consistent with meeting 
stopping sight distance requirements. The rehabilitation and upgrading of the Henganofi to 
Nupuru Road is estimated at Kina 82,353,282.15. The construction period is expected to be 24 
months. 
 
5. Impacts and mitigation. The findings of the IEE are that the environmental impacts of 
the proposed rehabilitation of the Henganofi to Nupuru Road will be limited to the works 
corridor, will be of minor scale and can be mitigated and/or managed provided that the 
measures established in the environmental management plan (EMP) are implemented 
thoroughly. The impacts will mostly occur during the construction phase and include dust, noise, 
materials sourcing, storage, and haulage, erosion control, sedimentation and run-off, The IEE 
also sets out the requirements for monitoring. The cost of EMP inclusive of the design, 
construction and operation phases for the sub-project is $ 353,300.00. The costs of mitigation 
and monitoring will be included in the contractor’s bidding price. 
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6. Consultation and disclosure. As required by the ADB’s SPS and Public 
Communications Policy 2011, public consultations were undertaken during the preparation of 
this IEE and social safeguards documents. The main purpose of the consultations were to 
present the proposed sub-project, illicit issues and concerns that the people, stakeholders, and 
concerned parties in the impact area may have, and provide a mechanism for addressing those 
concerns and issues as far as possible. 
 
7. The Project’s communications and consultation plan will ensure that regular dialogue 
during all phases of project implementation is undertaken with stakeholders and communities. 
Through the Project’s grievance redress mechanism (GRM), the project office on site will 
receive and document issues and concerns that stakeholders may have relative to the project 
and its implementation. Resolution of these issues and concerns will be undertaken 
expeditiously and according to the procedures of the GRM. The complaints/issues registry 
maintained at the site project office will be subject to monitoring. 
 
8. Institutional arrangements. The sub-project will be implemented by Department of 
Works (DOW) and the Highlands Region Maintenance Group (HRMG). During the construction 
phase, a construction supervision consultant (CSC) will support the HRMG who will have the 
main responsibility for the overall management, monitoring and reporting on safeguards 
implementation for the subproject. The HRMG, supported by the CSC, will be tasked with: (i) 
securing all EPs and government clearances; (ii) implementing and monitoring of safeguards 
during construction and operation; (iii) providing induction training to contractors prior to 
preparation and submission of the construction EMP (CEMP) for each subproject; (iv) providing 
assistance for review and clearance of the CEMPs prior to commencement of construction; (v) 
monitoring compliance with the approved CEMP of each subproject; and (v) preparing reports 
on environmental safeguards activities as required by the EMP. 
 
9. Monitoring and reporting. Monitoring requirements are set out in the EMP. The 
contractor will report on implementation of the CEMP in its monthly reports. The DOW and 
HRMG will report on subproject progress to ADB on a quarterly basis and the quarterly progress 
reports will contain a section on compliance of the contractor with the CEMP based on the 
contractor’s monthly reports and field inspections and spot checks. As noted above, the GRM 
and complaints/issues registry maintained at the site project office will be subject to monitoring. 
In addition, DOW will submit to ADB semi-annual safeguards monitoring reports which will 
report  on implementation of  safeguards measures  (including land matters)  and also  cover 
training and capacity building. The safeguards monitoring reports will be disclosed on ADB’s 
website. 
 
10. Conclusion. This assessment concludes that there are no significant environmental 
impacts likely to result from the proposed works. The implementation of the EMP will ensure 
that anticipated impacts during construction and operation will be mitigated and managed and 
any residual impacts will be within acceptable levels.  Through support from the CSC the 
environmental management capacity of DOW for environmental management will be improved. 
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 INTRODUCTION 
 The Program A.

1. Background. The Highlands Region of Papua New Guinea (PNG), comprising the 
Provinces of Western Highlands, Southern Highlands, Eastern Highlands, Enga, Jiwaka and 
Chimbu, is a major contributor to the PNG economy through its agricultural production and 
mineral resources. A well-maintained road network is essential to facilitate the movement of 
goods and people. The Government of PNG (the government) has made significant investment 
in improving the road network but a lack of maintenance has resulted in deterioration of the 
roads such that the Highlands Core Road Network (HCRN) is now in poor condition. 
 
2. In order to address the deterioration of the HCRN there is a clear need to: (i) implement 
a program of regular maintenance on all HCRN roads that are in good condition; and (ii) 
improve those roads that are in poor condition and ensure that maintenance begins on these 
roads as soon as the improvement works are completed. 

 
3. The government is being supported by the Asian Development Bank (ADB) to implement 
a road network improvement program through multi-tranche financing facility (MFF) to 
implement the Highlands Region Road Improvement Investment Program (HRRIIP).   The 
HRRIIP will include projects to improve the HCRN, the preparation of long-term maintenance 
contracts for the HCRN, and develop the capacity development of road agencies. Project 1 has 
included improvement to two road sections and Project 2 proposes to upgrade three road 
sections while Project 3 proposes to rehabilitate four road sections comprising 113.3 km of the 
HCRN. The Department of Works (DOW) is the executing agency (EA) and the implementing 
agency (IA) is the Highlands Road Maintenance Group (HRMG).  Institutional strengthening will 
also be provided to the National Roads Authority (NRA). 
 
4. Objectives of the program. The overall objective of the HRRIIP is firstly to improve the 
deteriorated sections of the HCRN and to establish sustainable maintenance programs for the 
HCRN, and secondly to strengthen the capacity of the DOW to manage these programs. The 
establishment of a sustainable transport system will provide a basis for increased economic and 
social development in the Highlands Region through improved access to ports, markets and 
livelihood opportunities together with reduced travel times and transport costs. The HRRIIP will 
support GoPNG’s Development Strategic Plan 2010-2030 and the National Transport 
Development Plan. The HRRIIP will establish a sustainable maintenance program for the HRCN 
through the implementation of the following: 

 
(i) The improvement of 1,400Km of the HRCN to be funded through the four  

tranches under the MFF and to be implemented under contracts which will 
include the provision for 10 years of maintenance of the roads upon completion 
of the improvement works; 

 
(ii) Long term maintenance contracts for 1,100Km of the HRCN which are 

considered to be in a maintainable condition; and 
 
(iii) Capacity building and institutional strengthening of DOW, HRMG and NRA to 

ensure the future success and sustainability of the Program. 
 
5. The sub-project. For this sub-project Henganofi-Nupuru Road an environmental 
assessment has been undertaken of the proposed works for the upgrading and rehabilitation of 
the 33.96 km long section to comply with the requirements of GoPNG’s Environment Act and 
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ADB’s Safeguard Policy Statement (SPS) 2009. This initial environmental examination (IEE) 
presents the findings of the environmental assessment for the upgrading and rehabilitation of 
the existing Henganofi to Nupuru Road. 

 
6. The upgrading and rehabilitation of Henganofi to Nupuru Road is not a Level 3 of the 
“Prescribed Activities”. However, certain project activities commonly associated with upgrading, 
improvement works such as earthworks, establish and operation of quarries, and materials 
extraction, minor civil works and discharge of wastewater are Level 2 activities that may require 
an environmental permit (EP) depending on the duration and scale of those activities. The 
Environmental and Social Safeguards Unit (ESSU) of DoW will review the IEE with regard to its 
Code of Practice for Environmental Assessment of Roads and Bridges and make the necessary 
notifications to the CEPA (under Section 48 of Environment Act 2000) for determination on the 
need for an EP. 
 

 Overview and Context B.

7. Rationale and need. The creation of sustainable support to economic growth requires a 
good road network.  A well-maintained transport infrastructure is a critical requirement for the 
efficient flow of consumer goods and services to and from villages and communities.  This 
would ensure that vital connectivity between production areas and markets are existent which 
would make transport between centers fast, efficient and cost effective. 
 
8. The majority of the population of PNG (85% of the total population as per the latest 
census of 2011) is in the highly dispersed and culturally diverse rural areas characterized by 
very rugged topography, swamps, and water bodies, which constrain the development of a 
national road transport and have resulted in a fragmented road network. Consequently, 
improvement of the transport service delivery, providing improved economic, and income 
opportunities are a priority undertaking of the GoPNG. The improvement of the existing rural 
road networks will result in the establishment of new markets, improve agricultural production, 
facilitate supply and market chain linkages with post-harvest and downstream processing 
facilities and export markets and more importantly, improve access to and expand education 
and health services. These initiatives are expected to create a significant increase in income 
and improvement in standard of living. 
 
9. The existing Henganofi – Nupuru road was first established in the late 1960s/early 
1970s. Since then there have been periodic efforts to make local improvements and sporadic 
maintenance has been carried out, both dictated by budget constraints. As a result, the road 
condition has steadily deteriorated and become a constraint on the economic and social 
development of the area. Under the subproject, it is proposed that the road will be improved and 
provided with a sealed pavement. When completed, the improved road will facilitate the delivery 
of services to the population and stimulate economic growth through the reduction in travel 
times and costs of transporting goods to markets. The impacts of the improvements in what is 
already a highly disturbed environment will be minimal. Improvements will generally be 
restricted to a maximum 3 meter wide strip each side of the existing formation and 
implementation of the EMP will minimize the environmental impacts during construction. 
Restoration of quarry and dump sites upon completion and the planting of trees are an integral 
part of the works.  
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I. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

 Papua New Guinea Environmental Laws and Regulations A.

10. Country safeguard systems. The Environment Act 2000 and Environment (Prescribed 
Activities) Regulation 2002 (EPAR) address environmental impact assessment and 
management. The Environment Act provides for the sustainable management of the biological 
and physical components of the land, air and water resources of the country. CEPA administers 
both the Act and the EPAR.  The EPAR categorizes projects as “Prescribed Activities” in two 
schedules according to the anticipated potential environmental impact. Schedule 1 consists of 
Level 2 activities that are subdivided into two categories (Category A and B). Category B has 13 
sub-categories with sub-category 12 addressing Infrastructure Development. While item 12.5 
includes construction of new national roads, there is no specific activity covering the upgrading 
or rehabilitation of existing roads. However, a number of activities associated with upgrading of 
existing roads such as quarrying, extraction of gravel etc. may require EPs from CEPA. 
 
11. The CEPA, as the government’s environmental management agency, operates under 
the mission statement: “To ensure PNG’s natural resources are managed to sustain 
environmental quality, human well-being and support improved standards of living”. The CEPA 
consists of three divisions: Environment Protection responsible for environmental approvals; 
Sustainable Environment Management; and Policy Coordination and Evaluation. CEPA has 
published the Guideline for Conduct of Environmental Impact Assessment and Preparation of 
an Environmental Impact Statement (2004) which provides guidance on fulfilling the 
requirements of the EPAR. The CEPA has also issued several guidelines including Guideline for 
submission of an application for an environmental permit to discharge waste (GL-Env/03/2004) 
which covers: noise discharges (IB-ENV/03/2004); air discharges (IB-ENV/02/2004); and water 
and land discharges (IB-ENV/04/2004). 
 
12. CEPA operates at the national level from its office based in Port Moresby. It does not 
have offices and staff in the provinces. All environmental approvals are conducted in the central 
office in Port Moresby. As part of the GoPNG decentralization policy, CEPA has to work in close 
consultation with the provincial governments through the respective provincial administrations to 
ensure implementation of environmental legislation at the provincial level. Certain environmental 
management and monitoring functions are delegated to provincial administrations on an “if and 
when” they have the resources and capacity basis to conduct these activities. 
 
13. The following legislation will also apply to the project:  
 

(i) Public health.  The Public Health Act 1978 protects the general public by 
regulating and controlling the unplanned disposal of any environmental 
contaminants such as domestic or industrial waste and/or refuse that will have 
some kind of impact on the lives of people. The act regulates the proper and 
planned establishment of waste disposal points such as rubbish dumps and 
landfills so that such establishments are seen to be causing minimal 
inconvenience to people’s lives. The act also covers all the activities that pose 
risks and potential risks, and inconveniences to the usage of the environment 
surrounding the area of activity. As the subproject will affect the lives of people, 
especially the local community downstream, this act is applicable and has been 
taken into consideration. 
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(ii) Labor health and safety. The Employment Act 1978 is an act relating to the 
employment of citizens and non-citizens. The act covers recruitment, conditions 
of employment as well as health and safety aspects and is administered by the 
Department of Labor and Employment. Conditions of this act are relevant to the 
health and safety of workers employed during construction and are reflected in 
the IEE. 

 
(iii) Forestry. The Forestry Act 1991 has the objective to manage, develop and 

protect PNG forest resources and environment in such a way as to conserve and 
renew them as an asset for succeeding generations. 

 
(iv) Cultural resources. The National Cultural Property Preservation Act 1965 

covers the preservation and protection of objects of cultural or historical 
importance. This act is administered by the National Museum and Art Gallery. 
Should “chance finds” be made during construction this act will be triggered, 
provisions for this have been made in the EMP. 

 
(v) Water quality. Drinking water quality standards for raw (untreated) water are 

contained in the Public Health Drinking Water Quality Standards 1984 while the 
standards for aquatic life protection are listed in the Environment (Water Quality 
Criteria) Regulation 2002. Ranges of criteria are given for several parameters 
including turbidity, which should not exceed 25 NTU. Since many of the water 
courses in PNG are naturally quite turbid this standard appears to be unrealistic 
as it is close to drinking water standard. Therefore, the pre-project turbidity in the 
watercourse is suggested as the standard for assessing turbidity during 
construction.  

 
14. Other related legislation administered by CEPA include; the Fauna Protection and 
Control Act (1966) the Conservation Areas Act (1978), the International Fauna and Flora Trade 
Act (1978), and the National Parks Act (1984).  PNG is a signatory to a number of international 
agreements (treaties and conventions).  These are listed in Annex A. 
 

 Asian Development Bank Safeguard Requirements B.

15. Safeguards. In addition to complying with country safeguards Project 3 will also need to 
comply with ADB’s SPS (2009) which sets out the policies and principles for protecting the 
environment and people by wherever possible avoiding impacts and mitigating and/or 
compensating for impacts that cannot be avoided. ADB’s SPS is a policy document in respect of 
safeguards and avoiding, minimizing or mitigating adverse impacts on people and the 
environment. For projects with a number of components or subprojects, SPS requires the 
preparation of safeguards (environment and resettlement frameworks) which set out the 
process to be followed for screening and assessment of each sub-project.  
 
16. The framework. An EARF has been prepared for Project 3, setting out the procedures 
for complying with the principles and requirements of SPS.  The EARF: (i) reflects the policy 
objectives and relevant policy principles and safeguard requirements governing preparation and 
implementation of projects and/or components; (ii) explains the general anticipated impacts of 
the project and/or components; (iii) specifies the requirements that will be followed for 
subproject screening and categorization, assessment, and planning, information disclosure, 
meaningful consultation, and grievance redress mechanism; (iv) describes implementation 
procedures, including budgets, institutional arrangements, and capacity development 
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requirements; (v) specifies monitoring and reporting requirements; and (vi) specifies the 
responsibilities and authorities of the government. 
 
17. Gap analysis and filling. If gaps exist between ADB’s requirements and country laws, 
or where gaps in borrower’s capacity are apparent, the safeguard frameworks should include 
the details of the specific gap-filling requirements to ensure that policy principles and safeguard 
requirements are achieved. The EARF prepared for Project 2 which will also be utilized for 
Project 3 also sets out the capacity building measures that will be implemented during the 
Project. Under the SPS, the subproject is classified Category B because the potential adverse 
environmental impacts are site-specific, few if any of them are irreversible, and mitigation 
measures can be designed readily. The appropriate level of environmental assessment for 
environment category B is an IEE.  
 
18. Environmental assessment. The objectives of this IEE are to: (i) identify and describe  
the existing environmental conditions in the project area including the identification of 
environmentally sensitive areas; (ii) assess the proposed works and activities to identify their 
potential impacts, evaluate the impacts, and determine their significance; and (iii) propose 
appropriate mitigation measures that can be incorporated into the proposed activities to 
minimize any adverse impacts, ensure that residual impacts are acceptable and establish the 
requirements for monitoring. 
 
19. Structure of  the report. The IEE is based on primary and secondary sources of 
information and data obtained on-site through investigation, survey and interviews. The original 
study for the preparation of this IEE was undertaken in 2013 with updating and further studies 
being undertaken in March and November 2015. There are no environmental studies or 
inventory of plants and animals conducted in the road influence area, thus the team conducted 
an interview from the local people and leaders in the area to gather information/data needed for 
this report. During the field studies, the existing roadway and immediate environment, including 
watercourses, were inspected and taking photos for documentations of the existing environment 
were the methodologies used in the preparation of this IEE report. Public consultations with 
government stakeholders and communities adjacent to the road were undertaken as part of the 
IEE process to determine community attitudes to the development and obtain relevant 
information. The report structure follows the format outlined in Appendix 1 of the SPS. 
 
20. The IEE consists of eleven sections including the executive summary and this 
introduction. The following sections include; policy, legal and administrative framework; 
description of the sub-project; description of the environment; anticipated environmental impacts 
and mitigation measures; information disclosure, consultation, and participation; grievance 
redress mechanism; environmental management plan; and conclusions and recommendations. 
There are a series of Annexes at the end of the report. 
 
 

II. DESCRIPTION OF THE PROJECT  

 Description of the Sub-Project  A.

21. The road from Henganofi to Nupuru, passing through Fayantina, is approximately 34 km 
in length. The road commences at the junction with the Highlands Highway, approximately one 
kilometer from Henganofi Station and ends at the junction with the Okapa road in Nupuru. 
Figure 1 shows the location of the Henganofi to Nupuru Road. The road serves the Henganofi 
and Okapa Districts of Eastern Highlands Province which together have an average population 
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of 40,000. The road is the only link from the two districts to Goroka and Kainaintu townships and 
hence improvement is vital to economic development of the area and the delivery of 
fundamental services to the population. 
 

Figure 3.1 - Location of the Henganofi To Nupuru Road 

 
 
22. The Henganofi – Nupuru road was initially a walking track which since the late 
1960s/early 1970s has gradually been opened to provide the current road. The route traverses 
mountainous terrain and extensive sections of the alignment follow ridges. Elsewhere, the route 
is benched into sidelong ground and comprises a twisting alignment with steep gradients at the 
approaches to river and creek crossings. Improvement of either the horizontal or vertical 
alignment would not be economically justified at the present time. 
 
23. The route crosses a total of 4 rivers and 3 major creeks on existing bridges. Two of 
these bridges are of comparatively recent construction and will require only minor maintenance 
whereas the remaining structures will require rehabilitation of the superstructure, the provision 
of steel decking to replace the existing timber and the provision of pedestrian facilities across 
the bridges. One new bridge is required. 
24. The route passes through 11 villages/tribal settlements, the largest of which is Pore 
which acts as a local centre for the population living within the middle third of the road length 
and the immediate surrounding area. There are also numerous junctions along the road with 
local roads connecting to the interior. 
 
25. The first 20 kilometers of the road primarily follows a ridge top alignment and the 
landscape is dominated by swathes of grassland with occasional secondary growths of trees, 
generally around settlement areas and individual homes. In the section of the road from km 20 
to the end at Nupuru, the local tribes have made extensive plantings of pine trees.  
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26. The entire length of the road corridor has been extensively disturbed by human 
habitation and the activities of clearance for cultivation, the gathering of wood for fuel and 
hunting for food, hides and feathers for ceremonial purposes. As a consequence there are no 
natural habitats of significance immediately adjacent to the road corridor and within the areas 
which will be affected by the proposed improvement works.  
 

 Proposed Scope of Works B.

27. It is intended to improve the existing Henganofi – Nupuru road through the provision of a 
5.5 meter wide pavement, sealed with DBST and 0.25 meter wide shoulders. Earthworks will be 
required to provide an adequate bench for construction of the pavement and associated 
drainage and will also be required where improvements are required in the vertical alignment to 
ensure adequate stopping sight distance. An average additional width of 1.0 m on each side of 
the existing cleared width will be required to accommodate the improvement works.  The 
estimated volume of excavation is 95,000 cu.m. of which 60,000 cu.m. will be reused for 
embankments and the remainder is expected to be unsuitable and therefore to be disposed of.  
Approximately 40,000 cu.m. of borrow area will be required for the balance of embankment 
construction. 
 
28. The proposed drainage system for the road will entail the installation of 80 new culverts, 
primarily to provide relief to road side drains, the removal and replacement of 50 existing 
culverts which are either badly damaged or undersized and the maintenance of 9 large diameter 
existing culverts i.e. dia >1,200 mm.  Most of the culverts to be maintained will require 
extensions on each side to accommodate the carriageway above.  Approximately 21,000 linear 
meters of lined roadside drains will be constructed to cater for run-off from the carriageway and 
the adjacent slopes. 
 
29. There are 7 existing bridges within the road length, the details of which are presented in 
the following Table 3.1. Five of the bridges require major rehabilitation and the provision of steel 
decks.  The Pore bridge is relatively new and require only minor maintenance while the bridge 
at the Imayata River has been washed out and requires replacement.  This will necessitate the 
construction of bank seat abutments with gabion protection to prevent scour of the foundations 
and the installation of Barley bridge superstructure. 
 

Table 3.1 Bridges Along The Henagnofi To Nupuru Road 
NAME CHAINAGE TYPE PROPOSED WORKS 

Konamebi 
River 

00 + 365 Steel Girder Rehabilitation of Girders and provision of Steel Deck. 

Menipi Creek  00 + 925 Steel Truss Rehabilitation of Truss and Provision of Steel Deck 

Pore River 20 + 520 9 Bay Bailey Good Condition – No Works Required 

Okoteri Creek 
1 

23 + 815 10 Bay Bailey Minor Rehabilitation and Provision of Steel Deck 

Okoteri Creek2 24 + 240 4 Bay Bailey Rehabilitation and Provision of Steel Deck 

Imayata River 28 + 030 6 Bay Bailey 
Construction of a new Bailey bridge includes provision 
of Steel Deck 

Iyapa Creek  29 + 722 2 Bay Bailey Rehabilitation and Provision of Steel Deck 

 
30. The rehabilitation and upgrading would approximately take 24 months and would involve 
the following: 
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(i) Transport, handling and storage of construction materials, fuel and lubricants 
and, machinery to site; 

 
(ii) Preparation of contractor’s camp and work sites; 
 
(iii) Establishment of ancillary facilities, i.e. identification and establishment of 

suitable material sources/quarries, batching, crushing and asphalt plants; 
 
(iv) Clearing and grubbing (shoulders and drainage); 
 
(v) Excavate defective sections and improve side drains as required;  
 
(vi) Excavation and/or filling to widen the existing road bench; 
 
(vii) Culvert removal, installation, extension and/ or replacement;  
 
(viii) Construct masonry retaining walls; 
 
(ix) Construction of gabion protection works; 
 
(x) Rehabilitate bridges which may include installation of new steel decks if 

necessary, removing rust and repainting and, construct a new bridge; 
 
(xi) Backfill and compact as required; 
 
(xii) Layout sub-base and base materials and compaction; 
 
(xiii) Install road furniture required (guardrails, pavement markings, etc.); and 
 
(xiv) Pave roadway with DBST. 

 
31. The upgrading and rehabilitation works for the Henganofi to Nupuru Road would require 
approximately 231 people of which 120 unskilled workers will be sourced from the local 
communities in the area. Various machinery and heavy equipment will be required in the 
rehabilitation and upgrading works. This would range from 4WD vehicles to bulldozers. Annex B 
presents the human-power complement, machinery and equipment required for the works. 
 
32. The works require materials including fuel, lubricants, paint, bitumen, cement, 
aggregates, sand, timber, geotextile, drainage pipes and culverts. All materials will be sourced 
from approved suppliers. Workers, including local women, will make gabion baskets for 
embankment and bridge pier protection.  
 
 

III. DESCRIPTION OF THE ENVIRONMENT 

 Physical Environment A.

33. Topography. The Henganofi to Nupuru Road section is located in Eastern Highlands 
Province in the broad, mountainous core of PNG known as the Highlands Region. This Region 
consists of numerous, sometimes large valleys at 1,100m to 1,800m above mean sea level 
(masl) with intervening ranges of hills and mountains (often steep and rugged) rising in many 
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places to 3,000 masl. The proposed road will pass through metamorphosed sedimentary and 
limestone rocks with very largely rugged terrain compared to other road networks in the 
highlands. There have been more earthquakes and land movement in the Eastern Highland 
Province than in any other areas of the Highlands. The Province is more prone to seismological 
effects that can easily lead to major landslips. 
 
34. Climate. The project area is characterized all year round by warm to very warm days 
(temperatures in the mid to high 20s°C) and cool to warm nights (mid 10s to low 20s°C). 
Typically, the northwest and southeast trade winds dominate the broad-scale surface wind 
patterns over the Highlands Region. The northwest winds are predominant during the 
(monsoon) season, mostly between November and March. April and May are transitional 
months where the winds shift to southerly. The southeasterly in contrast are dominant from 
months June to August with September and October being transitional months when wind is 
variable. The Wahgi Valley has lower rainfall and a moderate dry season in the west. The lower 
Kaugel and Jimi valleys have much higher rainfall. Tables 4.1 to 4.6 provide the rainfall data and 
Maximum and Minimum Temperatures for the project area. 
 
35. Climate change. Climate change is predicted to affect several climate attributes that 
influence the function, use and integrity of navigational infrastructure, including temperature, 
ocean acidification, sea level, and sea temperature. The International Panel on Climate 
Change’s (IPCC)1 projects that for the Pacific region, anthropogenic climate change will cause: 
(i) sea levels and sea water temperature to rise, contributing to greater incidence of coastal 
flooding; and (ii) increased cyclone intensity, with Category 4 and 5 cyclones more common, 
although with lower frequency.  Globally, emissions are tracking at the upper emissions 
scenarios.  “A2” Modeling refers to the schedule of emissions scenarios developed by the IPCC 
for its Special Report on Emissions Scenarios (SRES).  Under A2 modeling (high emissions 
scenarios), air temperature is projected to increase more than 2.5°C, with sea level rise of 
0.20m – 0.60m by 2090 (not accounting for ice sheet dynamics)2.  
 

Table 4.1 Mean Monthly Rainfall, 2005-2009, Goroka Meteorological Station 
Station No : Goroka W. O.   Name  : 25002 
Latitude : 06.07 South   Longitude : 145.38 East 
Elevation : 1,587 Meters   Unit  : Millimeters 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2005 295.2 181.0 279.4 215.4 191.2 21.4 101.2 145.6 245.2 191.4 358.4 154.6 

2006 306.6 161.0 95.1 237.0 104.8 86.6 66.2 84.0 146.0 105.2 125.8 165.8 

2007 226.6 248.0 152.6 149.2 136.2 34.2 70.4 65.2 217.4 87.4     

2008 225.4 338.0 171.0 268.4 121.4 98.8 99.6 72.4 176.0 177.4 135.0   

2009 294.8 348.8 420.6 93.8                 

  

                                                
1
 International Panel on Climate Change: Climate Change – Fourth Assessment Report: Synthesis Report (2007) 

2
 IPCC Working Group I: The Scientific Basis. http://www.ipcc.ch/ipccreports/tar/wg1/029.htm 



HRRIIP: Henganofi to Nupuru Road 

12 

 

ANNUAL 

 AVE HIGH LOW 

2005 198.3 358.4 21.4 

2006 140.3 306.6 66.2 

2007 138.7 248.0 34.2 

2008 171.2 338.0 72.4 

2009 289.5 420.6 93.8 

Source: National Weather Service, Jacksons Airport, Port Moresby 
 

Table 4.2 Rainfall Summary for the Period 2005 – 2009 
MONTHS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

AVERAGE 269.7 255.4 223.7 192.8 138.4 60.3 84.4 91.8 196.2 140.4 206.4 160.2 

YEARS 5 5 5 5 4 4 4 4 4 4 3 2 

HIGHEST 306.6 348.8 420.6 268.4 191.2 98.8 101.2 145.6 245.2 191.4 358.4 165.8 

LOWEST 225.4 161.0 95.1 93.8 104.8 21.4 66.2 65.2 146.0 87.4 125.8 154.6 

Source: National Weather Service, Jacksons Airport, Port Moresby 

 
Table 4.3 Mean Maximum Temperatures, Goroka 2005-2009 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2005 28.0 29.4 29 29.0 28.0 28.1 28.1 28.5 28.0 29.0 29.2 29.5 

2006 29.2 29.5 29.5 28.0 28.9 28.9   27.0 28.5 30.0 30.0 30.0 

2007 30.0 29.3 29.0 29.0 29.0 28.5 27.0 28.5 28.5 29.5 30.0 30.0 

2008 28.0 28.5 29.0 28.0 28.0 27.0 28.5 27.5 29.0 29.5 30.0 30.0 

2009 30.0 30.0 28.0                   

ANNUAL 

 AVE HIGH LOW 

2005 28.7 29.5 28.0 

2006 29.0 30.0 27.0 

2007 29.0 30.0 27.0 

2008 28.6 30.0 27.0 

2009 29.3 30.0 28.0 
Source: National Weather Service, Jacksons Airport, Port Moresby 

 
Table 4.4 Summary of Mean Maximum Temperatures, Goroka 2005-2009 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Mean 
Min 

29.0 29.3 28.9 28.5 28.5 28.1 27.9 27.9 28.5 29.5 29.8 29.9 

Year 5 5 5 4 4 4 3 4 4 4 4 4 

High Mx 30.0 30.0 29.5 29.0 29.0 28.9 28.5 28.5 29.0 30.0 30.0 30.0 

Low Mx 28.0 28.5 28.0 28.0 28.0 27.0 27.0 27.0 28.0 29.0 29.2 29.5 
Source: National Weather Service, Jacksons Airport, Port Moresby 
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Table 4.5 Mean Minimum Temperatures, Goroka 2005-2009 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2005 15.5 15.1 14.9 14.7 15.5 13.0 12.8 13.5 13.5 13.2 13.5 14.2 

2006 14.5 14.5 15.1 15.5 13.0 12.5  10.5 14.5 14.0 14.0 13.2 

2007 15.0 15.0 13.5 12.5 14.0 12.5 13.5 13.5 13.0 11.8 14.0 12.0 

2008 14.5 14.5 13.0 14.5 13.0 12.0 12.0 12.0 11.0 13.0 14.0 14.0 

2009 12.5 14.5 14.0          

ANNUAL 

 AVE HIGH LOW 

2005 14.1 15.5 12.8 

2006 13.8 15.5 10.5 

2007 13.4 15.0 11.8 

2008 13.1 14.5 11.0 

2009 13.7 14.5 12.5 
Source: National Weather Service, Jacksons Airport, Port Moresby 

 
Table 4.6 Summary of Mean Minimum Temperatures, Goroka 2005-2009 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Mean 
Min 

14.4 14.7 14.1 14.3 13.9 12.5 12.8 12.4 13.0 13.0 13.9 13.4 

Year 5 5 5 4 4 4 3 4 4 4 4 4 

High 
Mx 

15.5 15.1 15.1 15.5 15.5 13.0 13.5 13.5 14.5 14.0 14.0 14.2 

Low Mx 12.5 14.5 13.0 12.5 13.0 12.0 12.0 10.5 11.0 11.8 13.5 12.0 
Source: National Weather Service, Jacksons Airport, Port Moresby 

 

36. The Pacific Climate Futures project has projected minimum temperature increases of 
1.1°C by mid-century for PNG.3 The location of PNG near the Equator and its landforms 
contribute to high levels of variation in climate among various regions of the country. This 
climate variation means that accurate assessments of potential climate change impacts in PNG 
require regional context.  However, at the national level, recent studies indicate that PNG’s 
climate is indeed changing. Indicators for these are: 
 

(i) Annual and seasonal ocean and land surface temperatures have increased by 
0.6°C to 1.0°C since 1910; 

 
(ii) Since the 1970s, decadal average temperature has increased by 0.3°C-0.5°C; 

and 
 
(iii) Significant increases have been observed in the annual number of hot days and 

warm nights, with major decrease in the annual number of cool days and cold 
nights. 

 
37. The Pacific Climate Futures program has been preparing regionalized climate change 
projections for application at the national scale.  Dynamic downscaling of Global Circulation 
Models (GCMs) to 60km and 8km grids undertaken for PNG provide an idea of the situation and 
is summarized in Table 4.7. Given that the expected design life of the road improvements 
anticipated for this program is 20-30 years, these projections consider 2030 and 2055 
timeframes only. 

                                                
3
 Pacific Climate Change Program: Climate Change in the Pacific: Scientific Assessment and New Research, CSIRO (2011) 
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Table 4.7 Climate Change Projections for PNG for the A1B scenario 

CLIMATIC VARIABLE 
2030 PROJECTIONS 

(ANNUAL AVERAGES) 
2055 PROJECTIONS 

(ANNUAL AVERAGES) 

Surface air temperature (°C) +0.8°C +1.45°C 

Total rainfall (%) +1.2% +8.8% 

Humidity (%) +0.1% +0.15% 

Sea surface temperature (°C)i +0.7 ±0.4 +1.3 ± 0.5 

Mean sea level (cm)  +10 (5-14) +20 (9-30) 
Source:  Pacific Climate Futures Program; Climate Futures Exploration Tool (February 2012).  

Note: Ensemble mean data for 2030 and 2055 projections for A1B (medium emissions scenario). 
 
38. Climate change parameters considered. This IEE specifically considers climate 
change projections for climatic variables relevant to vulnerability of road and bridge 
infrastructure in PNG including changes (increases) in rainfall and intensity and frequency of 
cyclones. The assessment considers the design and effective life of improvements over the 
coming 20-30 years. An increase in precipitation would increase the risk of the following: (i) 
landslides and the erosion of slopes; (ii) overtopping of bridges or damage to bridge 
substructure; (iii) overtopping/wash out of culverts; and (iv) scouring of drains and road 
shoulders.   
 
39. Each of these aspects has been considered in the design process and due allowance 
made in the proposed works to minimize the potential risks due to rainfall events through the 
provision of a coherent drainage system and stable slopes as discussed below: 
 

(i) Slopes have been designed to appropriate angles for the soil types encountered 
with benches and bench drains where necessitated by the height of the slope; 

 
(ii) None of the bridges have been reported as being overtopped and site 

observations confirm that there appears to be adequate flood clearance at the 
existing bridges. Minor repairs will be required; and 

 
(iii) Based on the inventory of the existing culverts and observations of natural 

watercourses, replacement and additional culverts are provided to cater for the 
anticipated flows with an allowance for an increase in flow and some 
sedimentation in determining culvert diameters. To ensure smooth flow 
conditions and to minimize any risks of scour particular attention was given to the 
treatment of culvert inlet and outlet works. 

 
40. Roadside drains are designed to cater for the anticipated run-off from the carriageway 
and adjacent slopes. Lined drains will be provided where the longitudinal gradient exceeds 3% 
or where the soil is considered susceptible to erosion. To prevent scour sealing of the 
carriageway will be extended to the shoulders at steep longitudinal gradients. 
 
41. Water resources. The subproject road crosses 3 rivers and 4 creeks as well as 
intersecting numerous gullies which act as channels for the run-off from adjacent slopes. The 3 
rivers are all reasonably fast flowing and clean in normal conditions but become extremely 
turbid during the rainy season when the flood flows carry large volumes of sedimentation 
washed down from the upper catchment areas. The 4 creeks are slower flowing than the main 
rivers and the waters tend to be less clear. Again, there is a significant increase in the volume 
and velocity of flow in the creeks during the rainy season. 
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42.  Anecdotal evidence from local communities suggests that there are occasional fish in 
the rivers, primarily Tilapia which were introduced into the Highlands Region in the 1950s, and 
some trout, wambay, catfish and eels. However numbers are minimal due to over-fishing. 
 
43. There are approximately 20 locations along the road where flows from gully cross the 
road through culverts. These are normally continuous flows but can dry up in prolonged dry 
spells. Culverts will be provided to cater for these discharges with adequate capacity for flood 
flows and properly designed inlet and outlet structures. 
 
44. Air quality. The sub-project road is isolated from the major settlement areas where any 
significant pollution sources are absent. Consequently, the ambient air quality is good. There 
are negligible concentrations of gaseous emissions which come from the intermittent vehicles 
that negotiate the sub-project road. The most significant detrimental effect on air quality is the 
dust arising from the passage of vehicles over unsealed roads when the roads are dry. This is 
an intermittent problem with a minor effect over a limited area of 5 to 10 meters either side of 
the road.  
 

 Biological Environment B.

45. Forest resources. The road alignment does not pass through either forest reserves or 
significant areas of forests. There is a mix of timber and fruit bearing trees such as casuarina or 
yar, eucalyptus, bamboo, avocado, mango, banana and coffee, associated with settlements.  
The road reservation is free of trees. The sub-project area has been largely cleared by the local 
residents for cultivation and the collection of firewood. The different vegetation identified within 
the site and its immediate vicinities include grasses and shrubs (pitpit). 
 
46. There are no primary growth forests along or within the road influence zone (RIZ).  
Lands which seem to be un-cultivated are really cultivated lands that falls under the 
classification “used land” as defined by the in Papua New Guinea Resource Information System 
(PNGRIS). 
 
47. There are no forests concessions in any of the areas which are directly accessible from 
the roads currently under consideration for rehabilitation and upgrading by the DOW. Some 
logging does occur in the Highlands region, but it has been reported that this is only small-scale 
production of timber for local construction purposes. Such logging is unlikely to increase if the 
road is improved. 
 
48. Biodiversity and wildlife management areas. The existing Henganofi - Nupuru Road 
was established in the 1970s and passes through a landscape which is dominated by 
grasslands. In the immediate vicinity of the road corridor, the area has been disturbed by human 
encroachment and seasonal fires. The strips of land on either side of the existing road, which 
will be affected by the proposed improvement works, do not constitute significant habitat areas 
for fauna. The nearest Wildlife Management Area or any Protected Area is the Mount Crater 
WMA. Nupuru is located some 20 km to the north east of the boundary of the Crater Mountain 
WMA while Mt Gahavisuka Provincial Park is located some 60 km to the north west of the 
subproject road, as shown in Figure 4.1. 
 
49. Fauna. The Birdlife International website indicates that PNG is an Endemic Bird Area 
and the data sheet for the Central Highlands states that there are 5 species in this area which 
can be considered threatened and a further 3 species that are vulnerable. The demise of three 
of the threatened species is considered to be due to hunting for feathers which are used in 
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ceremonial headdresses. Information obtained from the local population along the road reveals 
sightings of parrots, pigeons, crows, wild fowl, hornbills and other birds with the following local 
names: kugofa, ksem, kivino and itafa. The local birds such as: usana, okofu and iyofa were 
preserved by the local people and not allowed to be killed or hunt.  People believed that these 
birds bring rain and provide good weather in their community.  
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Figure 4.1 Wildlife Management Areas in the Highlands Region 
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 Socio-Economic Environment C.

50. Administrative units. The Provincial Headquarters is located in the District of Goroka. 
The Province has 8 districts namely: Daulo, Goroka, Henganofi, Kainantu, Lufa, Obura, 
Wonenara, Opkapa and Unggai Bena within which there are 24 Local Level Government (LLG) 
Units comprised of 261 Wards. The Highlands Highway and a network of smaller roads cover 
the north of the province. Limited and deteriorated roads travel through Lufa and Okapa District, 
while Obura Wonenara has very limited roads, especially in the remote areas in the south. 
 
51. Population and demography.  Based on the 2011 Census, the population of the 
Highlands Region is 3,001,598; some 42.5% of the total country’s population of 7,059,653.  The 
growth rate (2000-2011) of the Highlands Region is 3.8% compared to PNG which is 2.8%.  The 
Eastern Highlands Province has a population of 582,159 and 133,425 households.  The 
Henganofi District which primarily benefits from the road section has a total population of 59,507 
(Census 2011).  Table 4.8 below shows the population of the Highlands Region by Province 
while Table 4.9 presents the population and demography of the Eastern Highlands. 
 

Table 4.8 Population Count and Growth Rate, 2011 

AREA 
TOTAL POPULATION GROWTH RATE (%) 

2000-2011 HOUSEHOLDS PERSONS 

Papua New Guinea 1,424,835 7,059,653 2.8 

Highlands Region 606,081 3,001,598 3.8 

Southern Highlands 94,987 515,511 3.2 

Hela 65,309 352,698 5.8 

Enga 85,012 452,596 3.9 

Western Highlands 78,560 352,934 3.0 

Jiwaka 68,900 341,928 5.5 

Chimbu 79,888 403,772 4.0 

Eastern Highlands 133,425 582,159 2.7 

 
Table 4.9 Population and Demography of Eastern Highlands Province 

Total Population – Eastern Highlands Province 582,159 

Proportion on Total PNG Population 8.20% 

Average Annual Growth Rate Since 2000 2.70% 

Sex Ratio 108 Males per 100 Females 

Population Density 52 Persons per Square Kilometer 
Average Household Size 4.4 Persons 

Highest Population Kainantu District (22.2 %) 

PROVINCE/DISTRICT HOUSEHOLDS PERSONS MALES FEMALES 

EASTERN HIGHLANDS 133,425 582,159 301,899 280,260 

DAULO 12,857 46,989 24,708 22,281 

Watabung Rural 2,009 7,220 3,788 3,432 

Lower Asaro Rural 7,693 27,483 14,333 13,150 

Upper Asaro Rural 3,155 12,286 6,587 5,699 

GOROKA 22,396 97,282 50,190 47,092 

Gahuku Rural  11,853 47,951 24,571 23,380 

Goroka Urban 3,021 16,700 8,721 7,979 

Mimanalo Rural 7,522 32,631 16,898 15,733 
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HENGANOFI 14,970 63,791 33,048 30,743 

Kafentina Rural 5,847 22,851 11,788 11,063 

Dunantina Rural 4,207 19,565 10,268 9,297 

Fayantina Rural 4,916 21,375 10,992 10,383 

KAINANTU 27,647 129,153 67,300 61,853 

Kamano No.2 Rural 4,070 19,943 10,308 9,635 

Kainantu Urban 1,473 8,148 4,371 3,777 

Kamano No.1 Rural 6,672 30,988 16,177 14,811 

Agarabi Rural 7,676 32,423 16,778 15,645 

GadsupTaitora Rural 7,756 37,651 19,666 17,985 

LUFA 14,892 62,001 32,116 29,885 

Unavi Rural 2,357 10,727 5,575 5,152 

Mt Michael Rural 5,322 22,242 11,562 10,680 

Yagaria Rural 7,213 29,032 14,979 14,053 

OBURA/WONENARA 8,363 40,453 20,640 19,813 

Lamari Rural  3,751 17,872 9,210 8,662 

Yelia Rural 4,612 22,581 11,430 11,151 

OKAPA 16,578 74,616 38,717 35,899 

East Okapa Rural 9,349 42,635 22,021 20,614 
Source: GoPNG – 2011 Census Preliminary Results (2011) 

 
52. Health facilities. Mortality rate in Eastern Highlands Province is 73/1000 for under five 
year olds and 54/1000 for under one year olds. Life expectancy in the Eastern Highlands 
Province is 54.6 years for males and 56.3 years for females. Table 4.10 presents the health 
facilities and medical workers in the project area. 
 

Table 4.10 Health Facilities and Medical Officers, EHP and Henganofi District 

TYPE/MEDICAL 
PERSONNEL 

EASTERN HIGHLANDS HENGANOFI 

NUMBER 
POPULATION PER 

FACILITY 
NUMBER 

POPULATION PER 
FACILITY 

Health Centers 32 13,530 4 13,942 

Aid Posts 54 7,465 3 18,589 

Medical Officer 16 27,061 0 N/A 

Nursing Officer 70 6,185 8 6,971 

 
53. Educational facilities. Provincial education is managed independently from the 
Department of Education except for matters related to national standards and curriculum. 
Provincial education branches oversee education services. Shortage of supplies and trained 
teachers and high staff turnover in rural areas are of concern.  
 
54. The literacy rate in the Eastern Highlands Province is 43.9%; with the males at 51.0% 
and the females at only 36.5% as compared to 38.7% (Total); 45.3% (Males) 31.8% (Females) 
for Henganofi District. Table 4.11 presents the type and number of schools in the Eastern 
Highlands Province and Henganofi District.  Figure 4.2 shows access to services in the Eastern 
Highlands Province. 
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Table 4.11 Type and Number of Schools 
TYPE EASTERN HIGHLANDS HENGANOFI 

Elementary 307 37 

Community 103 12 

Primary 128 20 

Provincial High 6 0 

Secondary 7 N/A 

Vocational 5 0 
PNG Rural Development Handbook, 2001 

 
55. Income sources. Agriculture provides the main source of cash income in the province. 
South of Henganofi, people have very high incomes from the sale of coffee, betel nut, cattle, 
firewood, fresh food, potato and tobacco. People on the floodplains around Henganofi have very 
high incomes from the sale of coffee, fresh food and tobacco. Sweet potato is exported to Port 
Moresby and Lae from these areas. People in the centre of the province have moderate 
incomes from similar activities. In the south, incomes are very low. There are some non-
agricultural sources of income in the northern valleys, especially around the urban centers, 
including wage employment, retail and transport. There are few cash earning activities in the 
rest of the province. Table 4.12 shows the income levels in the sub-project area. 
 

Table 4.12 Income Levels in the Sub-project |Area 

SOURCE OF INCOME 

REPORTING HOUSEHOLDS ANNUAL INCOME 

NUMBER PERCENTAGE 
VALUE 
(KINA) 

PERCENTAGE 
BY SOURCE 

Agriculture 67 100.00% 220,867.00 40.60% 

Paid Labor 16 23.88% 12,585.00 2.31% 

Small Enterprise 9 13.43% 30,360.00 5.58% 

Gov't Employment 4 5.97% 56,100.00 10.31% 

Business & Trading 12 17.91% 55,450.00 10.19% 

Transport Business 11 16.42% 37,520.00 6.90% 

Roadside Vending 41 61.19% 70,530.00 12.96% 

Hunting & Gathering 9 13.43% 10,176.00 1.87% 

Remittance  30 44.78% 33,189.00 6.10% 

Other Sources 11 16.42% 17,262.00 3.17% 

Total 
 

  544,039.00 100.00% 
Source: Socio-Economic Survey, October 2014  
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Figure 4.2 Access to Services Map of Eastern Highlands Province 

 
Source: PNG Rural Development Handbook, 2001 

 
56. The land potential in the District of Henganofi is high on the Gafutina and Karmanuntina 
floodplains, but is limited by seasonal flooding and a long dry season. Soil and water 
management practices maintain production in these areas. Land potential in the remainder of 
the district ranges from very low to moderate. Common limitations in the mountains are steep 
slopes, poor soils, frequent cloud cover and low temperatures, while common limitations in the 
valleys are poor soils, a long dry season and seasonal flooding. 
57. There is strong agricultural pressure on the slopes of the Asaro, Benabena, 
Karmanuntina and Dunantina valleys caused by high intensity agriculture being practised in low 
potential environments. Various forms of land degradation and reduced crop yields are common 
problems. Large areas of moderate pressure dominate the upper Ramu Valley where there is 
moderate to high intensity agriculture being practised in low potential environments. Areas of 
marginal pressure are present, but will be of concern only if agriculture continues to intensify 
without the adoption of suitable management practices. 
58. There is potential for agricultural development northeast of Lufa and in the Fengatu 
Valley where there is high to very high potential land, no agricultural pressure and good access 
to markets. The sale of coffee and fresh food are established smallholder cash- earning 
activities in these areas. The Asaro Valley has very high land potential but population densities 
are very high where land shortage may be a constraint to further development.  
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Figure 4.3 Land Potential Map of Eastern Highlands Province 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: PNG Rural Development Handbook, 2001 

 
59. There are isolated areas of strong agricultural pressure on slopes in the Asaro Valley 
where intensive agriculture has been extended into low potential environments. Various forms of 
land degradation and reduced crop yields are common. There is potential for agricultural 
development in the Asaro Valley given the very high potential land, lack of agricultural pressure 
and good access to markets. However, land shortages due to very high population densities 
may restrict development. 
 
60. Agricultural development and land-use. Most of the beneficiaries in the target area 
are rural subsistence agriculturalists who obtain a small amount of income by selling cash crops 
such as coffee, vegetables and peanuts. The crops grown are a mixture of traditional and 
introduced plants. Root crops such as sweet potato, taro, yams, potatoes and cassava are the 
main food staples, supplemented by sugar cane, corn and a very wide range of green 
vegetables. In most communities there is no shortage of garden foods for subsistence 
consumption. High-intensity sweet potato cultivation dominates the northern valleys of the 
Eastern Province. 
 
61. There are 3 - 5 plantings before a fallow period of 1 - 4 years. Mounds with good 
drainage are planted with sweet potato, often grown in a rotation with peanuts or winged bean, 
are characteristic of gardens in the northern valleys. Moderate-intensity sweet potato gardens 
occur in the center of the province. People plant similar crops in these gardens but use longer 
fallow periods and shorter cropping periods.  
 
62. Agriculture in the southern part of the province is dominated by low-intensity sweet 
potato production. People maintain large pig herds in the province, but management practices 
differ significantly from those in the western part of the highlands region. Figure 4.4 presents the 
subsistence agricultural map of the Province. 
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63. Agriculture in the Asaro Valley is very intensive and is dominated by the production of 
sweet potato. There are 6–14 consecutive plantings before a fallow period of 1 - 4 years. 
Production is maintained through the use of peanut rotations, tillage, small mounds and drains. 
In the south of the district, people cultivate low to moderate intensity sweet potato gardens. 
Small mounds, tillage and drains are used. 
 

Figure 4.4 –  Subsistence Agricultural Map of the Eastern Highlands Province 

 
Source: PNG Rural Development Handbook, 2001 

 
64. Industrial development. There are no major industries in the Highlands Region.    The 
small domestic market, relatively high wages and high transport costs are constraints to 
industrial development, both in the country in general and in the Highlands Region in particular. 
 
65. Transportation. The Highlands Highway and a network of smaller roads cover the north 
of the Eastern Highlands Province. Limited and deteriorated roads travel through Lufa and 
Okapa District, while Obura onenara has very limited roads, especially in the remote areas in 
the south. The Highlands Highway travels through the district of Henganofi. The northern-most 
area of Lihona requires up to eight hours travel to reach Goroka. Passenger Motor Vehicles 
(PMVs) operate at both ends of the road whilst the middle section is not serviced dictated by the 
poor road condition.    
 
 

IV. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

66. The rehabilitation and upgrading of the Henganofi to Nupuru Road will have few and 
limited adverse impacts. These impacts will mainly occur during the construction phase. 
Construction will create a range of expected minor impacts which can be readily addressed by 
conditions imposed in the environmental management plan (EMP). Assets that may be affected, 
such as gardens and fences, will be compensated based on existing procedures of the 
government and SPS as per the subproject’s resettlement plan (RP). There will be no cultural or 
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heritage sites that will be affected nor will any primary forest be cleared. There may be some 
impacts on water quality in the creeks and rivers resulting from the bridge and culvert works. 
These impacts can be satisfactorily mitigated and / or managed through the conditions 
contained in the EMP. 
 
67. The scale of environment impact depends on (i) spatial scale of the impact (site, local, 
regional, or national / international); (ii) time horizon of the impact (short, medium, or long term); 
(iii) magnitude of the change in the environmental component brought about by the project 
activities (small, moderate, large); (iv) importance to local human populations; (v) compliance 
with international, national, provincial, or district environmental protection laws, standards, and 
regulations; and (vi) compliance with guidelines, policies, and regulations of PNG and ADB. 
 
68. Where potential major negative impacts are identified, mitigation measures are 
developed to minimize such impacts to acceptable levels.   Where this is not possible, major 
negative impacts can act as a trigger for further detailed environmental impact assessment. 
There are several types of impacts to be considered. 
 
69. Direct impacts are caused by a project activity, and occur at the same time and place 
and can be created during both project construction and operation. Indirect impacts, which may 
include growth-inducing impacts, are caused by a project activity, or the overall project, and 
while they are later in time or farther removed in distance, they are still reasonably foreseeable. 
 
70. Short-term impacts, like the noise and fumes associated with heavy equipment occur 
during road construction and are usually without long-lasting effects. Long-term impacts, on the 
other hand, could affect regional land use and development patterns and even mobility and 
migration. The project, however, is limited to relatively small-scale road rehabilitation works for 
an existing road with additional maintenance (as required). There is little scope for long-term 
environmental impacts arising from such works in the project area. 
 
71. Impacts created during construction activities are dependent on a number of factors 
including the temporary use of land during road rehabilitation and post-construction, ‘best 
practices’ being employed during construction activities, coordination and cooperation with local 
authorities in terms of impact management, and strict enforcement of environmental clauses 
and conditions included in project bid documents, the contract and technical specifications and 
adherence to the  EMP  contained in the  IEE  and  construction  environmental  management  
plan  (CEMP) prepared by the contractor and submitted to, and approved by, ESSU. This 
process is explained further in Section 8. 
 

 Design and Pre-Construction Phase A.

72. There are no significant adverse environmental impacts during the pre-construction 
phase. The major activities during this phase are the following. 
 
73. Land clearance. This activity will be coordinated with the RP. During the preparation of 
the RP, Memorandums of Agreement (MOAs) between the tribal owners of the customary lands 
through which the road passes and the DoW have been completed. These MOAs grant the 
DoW the use of the customary land for both the existing road and the land required for the 
improvements. The RP addresses resettlement and compensation issues. Implementation of 
the RP will be the responsibility of the DoW and all compensation payments must be completed 
before construction commences. 
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74. Climate change adaptation. The adaptation requirements for climate change in the 
design were considered for this project. In the Highlands Region of PNG, where the project road 
is located, rainfall and the potential effects of increased intensities on the sustainability of the 
roads would clearly be the dominant factor to be considered.  An increase in precipitation would 
increase the risk of the following: (i) landslides and the erosion of slopes; (ii) overtopping of 
bridges or damage to bridge substructure; (iii) overtopping/wash out of culverts; and (iv) 
scouring of drains and road shoulders. Each of these aspects has been considered in the 
design process and due allowance made in the proposed works to minimize the potential risks 
due to rainfall events through the provision of a coherent drainage system and stable slopes. 
 
75. As such mitigation measures include: 
 

(i) Slopes have been designed to appropriate angles for the soil types encountered 
with benches and bench drains where necessitated by the height of the slope; 

 
(ii) None of the bridges have been reported as being overtopped and site 

observations confirm that there appears to be adequate flood clearance at the 
existing bridges; 

 
(iii) Minor repairs of bridges will be undertaken where necessary; 
 
(iv) Based on the inventory of the existing culverts and observations of natural 

watercourses, replacement and additional culverts have been provided to cater 
for the anticipated flows with an allowance for an increase in flow and some 
sedimentation in determining culvert diameters with particular attention to the 
treatment of culvert inlet and outlet works to ensure smooth flow conditions and 
to minimize any risks of scour; 

 
(v) Roadside drains have been designed to cater for the anticipated run-off from the 

carriageway and adjacent slopes with lined drains provided where the 
longitudinal gradient exceeds 3% or where the soil is considered susceptible to 
erosion; and 

 
(vi) Sealing of the carriageway will be extended to the shoulders where there is a 

steep longitudinal gradient or high super-elevation or a combination of both to 
protect the shoulders from scour. 

 
76. Review and updating the EMP. Based on this assessment, following detailed design, 
the EMP will be updated as required and integrated into bid and contract documentation (BCD). 
Experience shows that inadequate application of the EMP by the contractor may occur due to 
weak linkages of the EMP with the contract document. The EMP is an integral part of the work 
program and will be addressed by the contractor. An outline of the requirements are provided 
below. 
 

(i) For the BCD section “Special Conditions of Contract” the following will be 
included: (i) prior to the tender being called the EMP will be revised and updated 
as required based on the detailed design; (ii) the updated EMP and provisions 
form the EMP section of the IEE will be extracted and will be attached to the BCD 
- Section 6 - Employer’s Requirements; (iii) in Part 1 the Price Schedule 4 - Bill of 
Quantities, provisional sums will be included for the preparation and 
implementation of the construction environment management plan (CEMP) and 
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for monitoring; and, (iv) in the BCD section “Special Conditions of Contract” the 
construction section of the EMP will form part of the BCD; and 

 
(ii) Inclusion of SPS Appendix 5 - Prohibited Investment Activities List in the BCD. In 

order that the subproject comply with the SPS, it will be necessary to include in 
the BCD reference to Appendix 5 - Prohibited Investment Activities List of the 
SPS. 

 
77. Bid evaluation and selection of contractor. Selection of a competent contractor will 
ensure that the environmental integrity of the subproject is maintained. The contractors bidding 
for the contract will be required to provide a short statement attached to their bids that confirms 
the following: 
 

(i) That the CEMP to be prepared by the contractor in response to the BCD EMP 
section has been costed into the bid price; 

 
(ii) The contractor is required to provide the name, details of qualifications and 

experience of the person on the contractor’s team who will be responsible for the 
environmental compliance requirements and the preparation of CEMP. Should 
the contractor not provide these details, the bid will be considered to be non-
compliant and the bid rejected; 

 
(iii) The contractor will take-up opportunities for capacity building in environmental 

management and particularly, prior to preparation of the CEMP, will undergo 
induction training on EMP requirements and provisions to be provided by the 
CSC and HRMG4; and  

 
(iv) The provision of training therefore is essential in the development of the CEMP 

and the eventual implementation of the CEMP. The capacity building of both the 
contractor and HRMG to monitor and implement CEMP is highly recommended. 

 
78. The construction EMP. Before commencing work the contractor will be required to 
prepare a CEMP with detailed sub-plans/sections in accordance with the EMP included in the 
BCD. The CEMP will amplify how the contractor specifically intends to address the activities and 
impacts. The contractor prepares the CEMP that establishes the contractor’s management and 
compliance requirements with the construction section of the EMP. Once prepared, the CEMP 
will be reviewed by the CSC’s environmental specialist. S/he will also fix if there are gaps or 
areas for refinement. The final draft of CEMP will be approved by Manager-ESSU prior to any 
works commencing. The other conditions are as follows: 
 

(i) The CEMP will be up-dated, reviewed and signed off by CSC and the final 
approval will be given by ESSU, subject to meeting all requirements; 

 
(ii) Contractor identifies and secures necessary permits/compliance approval 

requirements and complies with all permitting requirements associated with the 
CEMP including quarry permits, approval/ requirements for establishment of 

                                                
4
 Experience in the implementation of two road packages (Laigam to Porgera and Mendi to Kandep 

Roads) in the contractor did not understand the environment compliance issues, the IEE and the purpose 
of CEMP, or the need for monitoring and reporting. 
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batching  plant,  disposal  sites  and  other  related  activities  for  submission  
and approval of HRMG/ESSU and CEPA; and 

 
(iii) As required to meet the monitoring provisions of the EMP, the Contractor shall 

engage the services of environmental experts in the University of Technology in 
Lae and/or other qualified and capable organizations to collect baseline data for 
air quality, noise levels and water quality as defined in the EMP one month upon 
receipt of the Notice to Proceed. Monitoring for specific parameters and 
indicators will be conducted at the frequency specified in the EMP throughout the 
construction period. This will be reported in progress and monitoring reports. 

 
79. Induction of contractor to the site. Following the selection of the contractor, the 
contractor will undergo training on the preparation of the CEMP. Following approval of the 
CEMP by ESSU, the contractor together with the person on the contractor’s staff who will be 
responsible  for  supervising  and  monitoring  the  CEMP  and  all  the  concerned  staff  of  the 
contractor will meet the ESSU, HRMG and the CSC on-site where the CEMP requirements will 
be confirmed by the contractor.  The contractor and their staff will also be made cognizant of the 
grievance redress mechanism (GRM) and resolution requirements and protocols for addressing 
complaints, issues and concerns raised by the stakeholders during the construction. The 
Contractor will also be advised of the responsibility of securing environment permits if needed 
and assessment of sources (quarries, river, etc.) of materials. All employees of the contractor 
will be made aware of the safeguards requirements and their obligations as stipulated in the 
CEMP. 
 
80. Mobilization of the contractor, construction camp and materials sites. With the 
mobilisation of the contractor and establishment of site office, works yard and work sites, there 
will be the presence of construction workers and associations with local people becomes 
inevitable. Licenses and EPs for quarries and material extraction must also be obtained at this 
stage.  
 
81. Prior to contractor mobilization to the sites, ESSU and CSC will work with the contractor 
to establish the communications protocol between the project and communities as per the 
project’s communications plan and assist the contractors to obtain necessary licenses for 
quarrying and gravel extraction. The contractor will identify one member of their staff to be the 
liaison between the village chiefs and elders and contractor, as well as between the contractor 
and ESSU. The contractor will also identify one staff to be the liaison between CEPA and/or 
ESSU with regards to licenses for quarries and sand and gravel extraction. 
 
82. The  construction  camp  accommodation, maintenance  yard  and  other  associated 
facilities such as quarry, crushers, batching plant, asphalt mixing plant-base shall be located 
outside areas identified by the authorities to be protected for biodiversity or landscape values 
and shall be outside any designated protected areas or wildlife management areas. 
 
83. Mitigation measures. The contractor will adopt good management practices to ensure 
that fuels and chemicals, raw sewage, wastewater effluent, and construction debris/scarified 
material is disposed of in controlled conditions to reduce the risk of contamination. Measures to 
minimize disturbance by construction workers and presence of the works site/area include: 
 

(i) Village  protocols  will  be  discussed  with  workers  as  part  of  awareness  and 
mobilization training; 
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(ii) The contractor is to ensure that workers’ actions outside work site are controlled 
and village codes and rules of conduct are observed at all times; 

 
(iii) The contractor will identify one member of their staff to be the liaison between the 

village chiefs and elders and contractor, as well as between the contractor and 
ESSU; 

 
(iv) Worker camp location and facilities will be located at least 500m from settlements 

and agreed with local communities and facilities approved by ESSU and 
managed to minimize impacts; 

 
(v) Adequate signage and security provided at the site office and works yard and 

prevention of unauthorized people (especially children) entering the area; 
 
(vi) As many local workers as possible will be hired and trained; 
 
(vii) Provide adequate housing for all permanent workers at the construction camps 

and establish clean canteen/eating and cooking areas; 
 
(viii) Construction camp(s) will be established in areas with adequate drainage in 

order to prevent water logging at the camp and formation of breeding sites for 
mosquitoes in order to facilitate flow of the treated effluents; 

 
(ix) Potable water, clean water for showers, hygienic sanitation facilities/toilets with 

sufficient water supply, worker canteen/rest area and first aid facilities will be 
provided. Separate toilets shall be provided for male and female workers; 

 
(x) Portable lavatories (or at least pit latrines in remote areas) shall be installed and 

open defecation shall be prohibited and use of lavatories encouraged. Cleaning 
lavatories daily and keeping facilities clean will be maintained at all times; 

 
(xi) Wastewater effluent from contractors’ workshops and equipment washing-yards 

will be  passed  through  gravel/sand  beds  and  all  oil/grease  contaminants  
will  be removed before discharging it into natural streams. Oil and grease 
residues shall be stored in drums awaiting disposal in line with the agreed waste 
management section of the EMP;  

 
(xii) Predictable wastewater effluent discharges from construction works shall have 

the necessary permits from CEPA and local authorities before the works 
commence; 

 
(xiii) As much as possible, food shall be provided from farms nearby or imported to 

the area. Poaching of animals or birds for ‘bush meat’ will be banned; 
 
(xiv) Solid and liquid wastes will be managed in line with the provisions of the waste 

management section of the EMP; 
 
(xv) Use of guns and hunting equipment by workers will be banned and dismiss 

workers taking or using green timber or hunting or in possession of wildlife; 
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(xvi) Entry to the protected and wildlife management areas and/or sensitive areas 
(forested areas and rivers) by workers will be banned. Provision of adequate 
protection to the general public in the vicinity of the work site, including advance 
notice of commencement of works, installing safety barriers as required by 
villagers, and signage or marking of the work areas; 

 
(xvii) Provision of safe access across the works site (particularly during construction of 

drains) to people whose village and access are temporarily affected during 
construction works; 

 
(xviii) At all times workers should respect village and land owner’s boundaries and  

recognize and follow village rules and terms of conduct (especially addressing 
women and elders); 

 
(xix) Avoid damage to mature trees, productive gardens, water resources and springs; 
 
(xx) The contactor will engage an approved service provider to deliver HIV/AIDS/STIs 

awareness and prevention for the contractor’s workers and adjacent 
communities; 

 
(xxi) Land  used  for  campsites  shall  be  restored  to the  original  condition  as  far  

as practicable and the area shall be planted with appropriate trees / shrubs as 
soon as practicable after it is vacated and cleaned; 

 
(xxii) Work and camp sites will be cleaned up to the satisfaction of and local 

community after use and re-vegetated; and 
 
(xxiii) Licenses and EPs for materials extraction and spoil disposal will be obtained in 

advance and before work commences from the appropriate authorities including 
CEPA. 

 
 Construction Phase B.

84. The construction phase will commence after the pre-construction activities have been 
completed. The Contractor shall implement the approved CEMP and with due care and 
diligence, execute and maintain the works, provide all labor, including supervision thereof, 
equipment, materials and other facilities, whether temporary or permanent in nature, required 
for such execution of the works. 
 
85. The Contractor shall take full responsibility for the adequacy, stability and safety of all 
site operations and methods of construction. The Contractor shall limit the movement of their 
workers and construction plant within right-of-way (ROW) so as to minimize damage to property.  
The Contractor shall be solely responsible for any damage to property resulting from its 
operations, whether on ROW or on land adjacent thereto. 
 

 Impacts on the Physical Environment 1.

86. Air quality. The general trend is that activities in the construction and operation phases 
will influence the air quality. Short-term, low to significant impacts are expected during the 
construction phase, but long-term impacts are expected to occur during the operation. The 
potential sources of air pollution during the construction stage include: dust from earth works; 
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emissions from the operation of construction equipment and machines; fugitive emissions from 
vehicles plying the road; fugitive emissions during the transport of construction materials; air 
pollution other than dust arise from combustion of hydrocarbons particularly from the hot mix 
plants, and localized increased traffic congestion in work areas. Most of the emissions will be in 
the form of coarse particulate matter and will settle down in close vicinity of construction site. 
Hot mix plant will generate carbon monoxide (CO), un-burnt hydrocarbon, Sulphur di-oxide, 
particulate matters, and nitrogen oxides (NOx) emissions. The impacts will be minor, local, 
short-term, direct and reversible. 
 
87. The following are the identified and projected impacts on the air quality of the receiving 
environment: (i) acute increased levels of  emissions as a result of the operation of the various 
heavy equipment, vehicles and the operation of the batching and asphalt plants; (ii) increased 
levels of particulate matter as a result of the excavation works and dumping of materials which 
is projected to be particularly problematic during the dry periods; (iii) emissions of fumes from 
engine exhaust pipes and the hot mix plants; (iv) incidents of respiratory diseases due to 
inhalation of dust and fumes in the works areas and nearby settlement areas; (v) increased 
incidences of accidents due to  poor visibility during dusty conditions in the work areas; and (vi) 
nuisance from dust to residents near haul roads due to construction traffic in the area. 
 
88. Mitigation measures. The Contractor shall prepare and implement a plan for the 
management and minimization and/or suppression of dust created by construction activities in 
the affected work areas. This plan will address dust created by rehabilitation activities at the 
site, as well as by off-site hauling and disposal of construction wastes. It will include regular 
watering services during dry construction days  in  high-density population  centers  such  as 
markets, schools and other sensitive entities such as hospitals, and on dust generators such as 
excavation/open cut areas. In order to minimize spillage during transport, dump trucks shall be 
properly covered with tarpaulins when transporting excavated soils to approved disposal sites, 
and shall not be overloaded. 
 
89. Implementation of a traffic management plan as part of the CEMP will also help minimize 
emissions due to traffic congestion caused around the construction areas. The plan will ensure 
that vehicle passage is not hampered by unnecessary obstructions, especially in areas that 
have very limited maneuvering space. This plan shall identify resources required (i.e. traffic 
enforcers, warning signs, traffic advisory billboards, etc.). Construction equipment and vehicles 
shall not be parked longer than necessary on the road leading to the construction areas. The 
contractor’s construction equipment and vehicles shall be properly maintained to meet existing 
ambient air quality standards. 
 
90. Additional measures to be implemented to avoid, reduce or mitigate these impacts 
include: 
 

(i) Requisite air pollution control devices are to be installed in the ancillary facilities, 
i.e. batching and asphalt plants and mufflers are to be installed in all vehicles; 

 
(ii) Appropriate traffic signs shall be installed around residential areas advising 

approaching motorists to maintain slow speeds to prevent rising dust in these 
areas; 

 
(iii) Water sprinkling, water fogging, broom sweeping will be carried out in dust prone 

locations, unpaved haulage roads, earthworks, stockpiles including asphalt 
mixing plant areas; 
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(iv) Open burning of solid wastes (plastic, paper, organic matters) will be prohibited; 
 
(v) Use of dust control methods (such as covers, water suppression paved or 

unpaved road surfaces, or increase moisture content for open materials storage 
piles) will be practiced; 

 
(vi) A regular vehicle maintenance and repair program will be implemented to reduce 

the emission of fumes from exhaust pipes; 
 
(vii) Masks and personal protective equipment (PPE) will be provided to the 

construction workers to protect from inhalation of dust and exhaust fumes; 
 
(viii) Mixing plants and asphalt (hot mix) plants including crushers and the batching 

plants will be located at least 1 km downwind from the nearest settlement only 
after receiving permission from the Construction Supervision Consultant (CSC). 
Hot mix plant will be fitted with stack /chimney of adequate height as prescribed 
by CSC to ensure enough dispersion of exit gases; 

 
(ix) Bitumen emulsion and bitumen heaters will be used to the extent feasible; 
 
(x) Diesel generating sets will be fitted with adequate stack height; and 
 
(xi) Low-Sulphur diesel will be used in generator sets as well as other machinery. 

 
91. Noise and vibration. Increase in noise and  vibration  levels are expected  with the 
operation of the construction equipment, operation of the batching and asphalt plants and 
increased vehicular traffic. Sustained noise could lead to hearing impairment to construction 
crews directly operating or working near the equipment and residents in the area. This applies 
to all machinery, vehicles and construction sites where noise and vibration may affect 
susceptible receptors. The improvement/rehabilitation works would inadvertently result to 
increased noise levels in the area. 
 
92. Among the impacts identified are the following: (i) during the works, the operation of 
heavy equipment and various construction machinery are primary noise generators. It is 
projected that noise levels could reach from 65 to 80 dB (A) at peak times; (ii) poor maintenance 
of equipment may cause very high noise levels. Faulty or damaged mufflers, loose engine parts, 
rattling screws, bolts, or metal plates all contribute to increasing the noise level of a machine as 
well as careless or improper handling and operation of equipment; and (iii) poor loading, 
unloading, excavation and hauling techniques may lead to increased noise levels. 
 
93. Mitigation measures. The contractor will be responsible for ensuring that noise and 
vibration does not affect the surrounding communities. While it is unlikely that noise and 
vibration will be an issue due to the distance between the activities and the communities the 
contractor must be prepared to curtail work to daylight hours should the community find that any 
nighttime operations become a nuisance. Measures included in the EMP to achieve this 
objective are: 

(i) Temporary construction facilities such as labor camps, vehicle maintenance 
workshop and earth moving equipment will be located at least 1 km away from 
settlements and other sensitive areas as far as possible; 
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(ii) Noise sources such as stone crushers, vehicles movements and stone quarry will 
be re-located to less sensitive areas and at least 1 km away to take advantage of 
distance and shielding; 

 
(iii) Opportunities will be explored to take advantage of the natural topography as a 

noise buffer such as behind the ridge that break the line of sight between the 
source of noise and the receptors during facility design; 

 
(iv) Silencers will be installed in construction equipment and machinery and 

maintained properly at all times; 
 
(v) Equipment and machinery with lower sound levels will be selected for the use; 
 
(vi) Protection devices such as ear plugs or ear muffs will be provided to the workers 

during period of operating high noise generating machines; 
 
(vii) Noise levels will be regularly measured during the peak of construction period in 

particular using portable noise meters to ensure the effectiveness of mitigation 
measures. Local youth will be trained to monitor the noise level and record 
relevant data; 

 
(viii) Noise generation activities will be carried out between 5 am to 6 pm only to avoid 

disturbance to nearby communities at night. Only in extreme instances will work 
beyond these hours be allowed after the Public Relations Officer (PRO) of the 
contractor have informed the community about change in work program well in 
advance; 

 
(ix) Noise barriers such as earth mounds or walls of wood, metal that form a solid 

obstacle between the road and roadside community will be used, especially in 
the schools and hospitals; and 

 
(x) Proper information and notification of the concerned local government unit will be 

conducted to prevent disturbance and nuisance to nearby settlement areas. 
 
94. Water quality. Various impacts on water quality can occur during construction through 
an increase in suspended particulate matter may occur because of the removal of covering 
vegetation and the increase in human and vehicular traffic. Impacts include: (i) contamination of 
water bodies and the aquifer may also result due to the generation of solid and domestic waste 
from camps and offices; (ii) contamination of nearby water courses may result from accidental 
spills and improper storage of fuel and lubricants and construction materials; (iii) the generation 
of solid and domestic waste which may cause contamination of the nearby water courses and 
aquifer is a potential impact of this activity; (iv) lowered water quality from eroded material; (v) 
blockage of streams and changes in water courses may affect community access to water; (vi) 
impairment of water quality from uncontrolled runoff from the quarry and material fill sites; (vii) 
disruption in the hydrology of the water courses as a result of excavation of river beds; (viii) 
increased turbidity as a result of the disturbance of the channel or creek; and (ix) disruption of 
the hydrology and hydraulic characteristics of rivers and creeks as a result of laying  of gabions 
and other water course protection works and river training works. 
 
95. Mitigation measures. The measures to mitigate the foregoing impacts include: 
The CEMP will include a detailed erosion and sedimentation control plan; 
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Lubricants will be stored in containers / dedicated enclosures with a sealed floor >50m from 
water bodies; 
 

(i) Work in rivers / streams will be scheduled during dry season and work duration 
shall be as short as possible. Bare slopes shall be stabilized immediately after 
works are completed; 

 
(ii) Stockpile areas and storage areas for hazardous substances shall be located 

away from water bodies; 
 
(iii) Washing of machinery and vehicles in surface waters shall be prohibited; 
 
(iv) Sediment controls such as silt fences or other sediment reducing devices (rock 

dams or silt barriers), to prevent both siltation and silt migration during works 
being undertaken in the vicinity of streams and rivers; 

 
(v) Sediment control devices will be cleaned and dewatered, discharges will not be 

to the rivers or streams. Consultation with land owners and village chiefs will 
identify suitable land-based areas for settling ponds or discharge areas; 

 
(vi) Diversion ditches will be dug around material stockpiles; 
 
(vii) Minimizing interference with natural water flow in rivers, water-courses or 

streams within or adjacent to work sites. Abstraction from rivers will only be 
allowed after permission from ESSU. Pollution of water resources will not be 
permitted; 

 
(viii) Solid wastes, debris, spent oil or fuel from construction machinery or plant, 

construction material, or waste vegetation removed from work sites will not be 
dumped in or near streams, rivers or waterways; 

 
(ix) Discharge of sediment laden construction water or material (including dredged 

spoil) directly into the rivers, sea, inter-tidal area or surface waters will not be 
permitted. All such construction water will be discharged to settling ponds or 
settling tanks with sufficient capacity to provide holding times that will allow 
settlement, prior to final discharge; 

 
(x) Discharge zones from culverts and drainage structures will be carefully identified, 

and structures will be lined with rip-rap. Down-drains and chutes will be lined with 
rip-rap, masonry or concrete. Spillage ways will be lined with rip-rap to prevent 
under-cutting; 

 
(xi) Spoil and material stock piles will not be located near the coast or within 50 m of 

waterways, streams or rivers, or on the edge of slopes or hills above rivers or 
stream and will be surrounded by perimeter diversion drains; 

 
(xii) Hydro-carbons, fuel, and other chemicals as required for the works, will be stored 

in secure  containers  or  tanks  located  away  from  the  coast,  surface  waters,  
or streams; 
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(xiii) Hydro-carbons, fuel, and oil spills will be contained and immediately cleaned up 
as per the requirements of the emergency response plan to be prepared as part 
of the CEMP by the contractor (and approved by ESSU at the pre-construction 
stage); 

 
(xiv) Surplus used oil and waste hydrocarbons will be disposed of at approved sites 

and under no circumstances should oil be discharged to soil; 
 
(xv) Contractor’s site office and works yard to be equipped with portable sanitary 

latrines that do not discharge directly to or pollute surface waters and waterways;  
 
(xvi) All water, waste-water and other liquids used or generated by project works and 

activities will be collected and disposed of in an  approved manner and  in  an 
approved location. Such disposal will not be permitted to cause either pollution or 
nuisance; 

 
(xvii) Plan works to be carried out over the creeks only for dry season; 
 
(xviii) Ensure that bunds are constructed to properly contain the construction activities 

and that the creek flows are not impeded; 
 
(xix) Plan operations to avoid creating downstream turbidity; 
 
(xx) Ensure that the creek channel is properly restored upon completion of the works; 
 
(xxi) The contractor has to ensure that spoils are properly contained and drained. 

Waste disposal areas for construction workers should also be contained and 
secured. The contractor can utilize composting or the use of pits for waste 
disposal. This waste disposal area should be situated far from the banks of the 
river; and 

 
(xxii) Workers should also be provided with toilet facilities including septic tank at the 

campsite and office. These toilet facilities should be sanitized and situated also 
far from the banks of water courses. The workers should also be oriented on the 
importance of environmental protection. Strict rules on waste disposal should be 
implemented. This is to discourage workers from negligent practices and attitude. 

 
96. Works in rivers and streams. During the  works it  will  be  necessary to  carry out 
excavation of existing road pavement materials and for culverts and drainage works in the 
vicinity  of  rivers  and  streams.  Where culverts  are  required  there  could  be  the  need  to 
temporarily constrict water flows and dry out sections of streams depending on their size and 
water volumes carried, in order to place new structures. These activities can result in a risk of 
channel shifts and erosion, particularly of stream or river-banks that would lose their vegetation 
cover, most particularly during floods. 
 
97. Stockpiled materials, if located within the floodplain, may be eroded and dispersed and 
patterns of water movements during ‘normal’ and flood flows affected. Movements of machinery 
and other activities can be expected to impact riverine fauna and flora, however because the 
rivers in the area are highly disturbed ecosystems, regularly subjected to flooding and channel 
shifts, impacts on these are likely to be minimal. 
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98. Mitigation measures. Potential impacts on the structure of river habitats, including their 
channels, banks and floodplains will be mitigated by: 
 

(i) Material stock-piles will not be located within riverbeds, any islands in the rivers, 
or within the current area of floodplain of river in areas subject to regular flooding 
(i.e. once per year or more). All land used for stockpiles will be rehabilitated to 
original or better condition and re-vegetated upon completion; 

 
(ii) Scour protection will be used as temporary measures, as needed, to ensure 

temporary structures do not damage river configuration; 
 
(iii) Movements of vehicles and machinery in river beds within the riverine habitats 

will be minimized at all times to reduce disturbance; 
 
(iv) In the event that the Contractor causes damage to the river bank or other 

structural parts of a river, the Contractor is solely responsible for repairing the 
damage and/or paying compensation to the riparian owners; 

 
(v) Embankments and in-stream/river activities will be monitored for signs of erosion 

during construction; 
 
(vi) Re-vegetation with fast growing local species, or other plants will be carried out 

incrementally and as quickly as possible after work within any river habitat has 
been completed. Such work is to be implemented after consultation with the land 
owners and village chiefs; and 

 
(vii) Spoils, rubbish or any other surplus material will not be disposed of within any 

river system including riverbed, banks or floodplain areas. Suitable disposal sites 
will be designated in consultation with the CSC Engineer and approved by village 
chiefs and ESSU. 

 
99. Soil and erosion. During the construction period, there will be various temporary uses 
of  land such as for contractor’s facilities, office, worker camps, storage of  equipment and 
materials, service area, quarries and batching plant areas, etc. The clearing and grubbing, 
excavation, boring and hauling operations may affect the soil quality of adjacent lands as there 
may be accidental spillage of solid matter, contaminants such as cement, wastewater from 
aggregate processing and concrete batching, debris, petroleum products and industrial waste. 
The natural landscape may be damaged from unnecessary destruction, clearing and defacing of 
the natural surroundings. These are, however, minimal and temporal in nature and will be 
mitigated through measures established in the EMP. 
100. Soil erosion is expected when site clearing commenced. Vegetation cover shall be 
removed exposing soil to the elements. During heavy rains, these loose soil materials will be 
carried away by run-off to the creeks and eventually to the river. The impacts during this phase 
will be of short duration and will be moderate. Cutting of elevated slopes during construction is 
expected to cause erosion and slides and sedimentation. Hence the landscape of the project 
site will be physically altered. The magnitude of the impact can be considered low although the 
impact is still negative because the landscape will be significantly changed. The duration of the 
impact is permanent. 
 
101. Utilization of quarry and material fill sites by the contractor may result to various negative 
impacts. The DOW maintains several approved quarries and sites for fill material in the 
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Highlands Region. The choice of quarry or fill material sites depends upon the requirements of 
the contractor and the location of the work areas. The contractor may opt to utilize existing 
quarry and fill material sites, however, may also decide to open new ones. If already opened 
sites are to be used by the contractor, they are to follow established procedures for these sites. 
Should the contractor need to open a new quarry or a fill material site this will first be discussed 
with the ESSU and CSC prior to the preparation of necessary documentation as required by the 
CEPA. 
 
102. Mitigation measures. A number of measures cited above to mitigate effects on water 
quality will also mitigate soil and erosion impacts. Additional measures include: 
 

(i) Include an erosion and sedimentation control plan in the CEMP; 
 
(ii) As far as possible construction works will be scheduled for the dry season and 

strictly follow the design requirements and specifications, particularly those 
dealing with slope stabilization. Schedule construction so that large areas of soil 
are not laid bare during wet seasons, and avoid excavating areas and operating 
machinery in wet ground conditions; 

 
(iii) As much as possible, ground disturbance (particularly for earthwork cuts) should 

be minimized, and stabilized either by benching, proper side sloping, vegetation, 
or any combination of these; 

 
(iv) It is important that the length of time during which bare surfaces are exposed is 

minimized. Re-vegetation is critical in steeply sloping embankment areas of the 
road sections where it will be immediately carried out on each completed section; 

 
(v) Excavated soils shall be prevented from being washed from the work area into 

nearby water bodies (especially during inclement weather) by immediately 
hauling these materials away and disposing of them in approved disposal sites. 
Work scheduling shall take into account potential weather disturbances and rainy 
days historically recorded in the area. This will allow worked areas to be properly 
managed and avoid large disturbed areas being exposed longer than necessary. 
Stockpiling of base and sub-base materials shall be also kept to a minimum to 
avoid these from being exposed longer than necessary; 

 
(vi) Topsoil is removed and stored in separate heaps that are located in stable areas 

for later re-use for site rehabilitation. Spoil is prohibited from being dumped over 
the side of  slopes and hills; 

 
(vii) Excavated material is sorted as either suitable (able to be reused) and unsuitable 

(to be disposed of) materials. It is common in construction sites for the local 
people to request and utilize such materials for levelling of their property; 

 
(viii) Materials are not to be disposed/stockpiled less than 20 meters from water 

courses; 
 
(ix) Side-casting of materials shall not be undertaken especially during the wet 

season; 
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(x) Concrete and asphalt batching areas are to be provided with bunds to control 
movement of runoff to waterways; 

 
(xi) Balance cut and fill requirements to  minimize  impacts  from   extraction  of 

aggregates; 
 
(xii) Topsoil and overburden are to be stockpiled near the site and covered with 

tarpaulin fenced off for safety and security considerations and later reused to re- 
contour borrow pits after completion of works; 

 
(xiii) Adequate drainage shall be provided in the material source/quarry areas to 

prevent the accumulation of stagnant water during the operation; 
 
(xiv) Should stagnant water accumulate, the borrow pits shall immediately be de- 

watered to prevent the creation of mosquito breeding grounds; 
 
(xv) Material sources and quarry areas shall preferably located near the alignment to 

minimize hauling distance and time and disturbance to settlement areas along 
the haul roads; 

 
(xvi) Damage to access roads, garden plots, and other property resulting from the 

operation of the quarry, material sources and dump sites and transport of 
materials are to be reinstated after completion of works; 

 
(xvii) Existing quarry, material sources and dump areas are to be restored and re-

vegetated before a new site is opened; 
 
(xviii) Limit the extent of excavation to reduce potential for soil erosion; 
 
(xix) Install silt traps and other control structures to trap eroded sediments and control 

the loss of eroded materials; 
 
(xx) Engage soil conservation protection procedures in susceptible areas to avoid 

storm water runoff carrying eroded materials either, off-site to susceptible areas 
or, else onto already finished work areas; 

 
(xxi) The contractor will prepare a quarry management plan that meets the 

requirements of  the DOW  Code of  Practice, which will include  payment  of  a  
royalty to  the landowners to extract materials from the site and closure of the 
site. It is important that the quarry management plan is approved by CSC prior to 
implementation; 

 
(xxii) Contain construction areas using a bund or trench, installation of sediment traps 

or isolate them from  other surface run-off, and clean and rehabilitate them  when 
construction is complete; and 

 
(xxiii) At completion of work dumping and excavated areas to be re-top-soiled and re- 

vegetated. 
 
103. Material extraction. Sources of material (gravel, aggregate etc.) and quarry sites for the 
sub-project will be agreed and necessary licenses obtained prior to commencement of works. 
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Quarry sites must not be occupied, prepared or operated before the necessary land occupation 
permit and EPs have been obtained from the CEPA and any other authorities as required, by 
the contractor. 
 
104. The contractor will be required to identify sources in the preconstruction phase and 
prepare a sustainable extraction plan, for all sources of material and spoil that will be used in 
road works. The aggregate extraction plan will be submitted to ESSU, which will approve and 
monitor implementation of the extraction plan. The contractor’s extraction plan will only include 
quarries and borrow pits located outside areas for protecting biodiversity and/or wildlife 
management areas. The suitability of quarry and borrow pit sites will be designated in 
consultation with the CSC Engineer and if environmentally acceptable and structurally safe and 
land-owners and village chiefs have provided written permission endorsed by the CSC 
Engineer. 
 
105. Establishment of quarries, crushers, concrete batching plant and asphalt missing plant 
shall be disclosed to the CEPA and follow the requirements of Environment Act and EPAR and 
obtain  an EP, as necessary and be in accordance with DOW’s Code of Practice. Only 
permitted/licensed facilities and operations may provide material for the project. 
 
106. The BCD will specifically require contractors to: (i) balance cut and fill requirements to 
minimize impacts from extraction of aggregates; (ii) prioritize use of existing quarry sites with 
suitable materials and update the list of quarries and borrow pits monthly and report to DOW 
and minimize impacts on other local resources; (iii) procure materials only from quarries and 
borrow sites acceptable to CEPA or licensed and authorized by CEPA; (iv) if the contractors 
shall operate the quarry site, required environmental licenses and permits shall be secured prior 
to operation of quarry/borrow areas; and (v) borrow/quarry sites shall not be located in 
productive land or forested areas or land subject to instabilities and landslides. 
 
107. Mitigation measures. Mitigation measures identified in the EMP to control impacts from 
material extraction at quarries and borrow pits include: 
 

(i) Properly remove topsoil, overburden, and low-quality materials and stockpile 
near the site to be covered and preserved for rehabilitation; 
 

(ii) Stockpile topsoil for later use and fence and re-contour borrow pits after use; 
 
(iii) Use quarry with highest ratio between extractive capacity (both in terms of 

quality) and loss of natural state; 
 
(iv) Use quarry sites lying close to the alignment not on slopes, with a high level of 

accessibility and with a low hill gradient; 
 
(v) Provide adequate drainage to avoid accumulation of stagnant water during 

quarry/borrow site operation; 
(vi) Reinstate damaged access roads, agricultural land and other properties upon 

completion of construction works at each section, if damaged due to transport of 
quarry/borrow materials, other construction materials or any other project-related 
activities; 
 

(vii) Avoid use of quarry sites located on river beds. If it is not possible to locate 
quarries out of river beds, use only quarry sites lying on large rivers (>50m wide); 
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(viii) Choose alluvial materials from at least 10m from the banks of the river and 

maintain the integrity of the flowing stream; 
 
(ix) Do not take gravel and alluvial materials from within 200m upstream or 

downstream of any bridge or river protection structure; 
 
(x) Choose alluvial terraces or alluvial deposits which lie on the river beds but not 

covered by water in normal hydrological conditions; 
 
(xi) Cut berms and terraces during and after extraction in quarries in the 

mountainous or hilly areas to stabilize slopes, wherever slopes are important, 
and implement a drainage system and vegetation cover for rehabilitation; 

 
(xii) De-water and fence quarries and borrow pits as appropriate, upon completion of 

extraction activities to minimize health and safety risks; 
 
(xiii) Ensure borrow pits are left in a tidy state with stable side slopes and proper 

drainage in order to avoid creation of water bodies favorable for mosquito 
breeding; 

 
(xiv) Prevent accidental access and avoid drowning when pits become water-filled by 

implementing measures such as fencing, providing flotation devices such as a 
buoy tied to a rope; 

 
(xv) Additional extraction sites and/or borrow pits will not be opened without the 

restoration of those areas no longer in use; 
 
(xvi) Excavation and restoration of quarry sites and borrow areas, as well as their 

immediate surroundings, will be undertaken in an environmentally sound manner 
to the satisfaction of the ESSU.  Sign-off to this effect by ESSU will be required 
before final acceptance and payment under the terms of the contract; 

 
(xvii) Refill borrow pits as required by CEPA using surplus inert material and 

excavated unsuitable soils. Additional extraction sites and/or borrow pits will not 
be opened without the restoration of those areas no longer in use; and 

 
(xviii) Mark refilled borrow pits and cover with topsoil and plant shrubs and trees to 

rehabilitate as required by CEPA. 
 
108. Spoil disposal. In most locations, the use of this immediately available material will 
reduce the need for additional extraction of rock based materials. The surplus material should 
be graded and the suitable cut materials directed for reuse as far as possible on the project 
roads and subsequently on other roads and other local infrastructure projects. This will reduce 
the need to extract other rock and gravel resources from vulnerable hillsides and river-beds. 
The surplus can then be stockpiled at locations agreed with local authorities for use on other 
local district projects or other nationally planned infrastructure. The surplus shall not be dumped 
or stockpiled at the side of the road or dumped over the crash barriers or side of slopes as is the 
current practice by some contractors. Areas for disposal shall be identified with local land 
owners, worked out and agreed with the village leaders and local authorities and checked for 
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environmental acceptability and engineering safety by the ESSU before they are used for any 
disposal or stockpiling. 
 
109. The surplus rock and soil-based materials for disposal must be controlled to  avoid 
potential impacts due to improper disposal. The CEMP submitted by the contractor will be 
based on the EMP in this IEE and will include a section on spoil disposal to ensure waste from 
projects road improvements is managed properly. Contractors will initially review the ESSU’s 
options for stockpiling and disposal locations for cut surface materials and reconfirm or propose 
alternative disposal locations for agreement with the ESSU and local authorities. The CEMP will 
cover all aspects of construction waste disposal. It is preferred that government land is used for 
stockpiling and dumping of material. If private land is to be used for the purpose of dumping it 
shall commence only after written permission from the land owner is checked and recorded by 
the ESSU and agreeable to the village chief and CEPA. 
 
110. Mitigation measures. Mitigation measures will seek to control the impacts at source in 
the first place. The CSC will be responsible to report to ESSU the monthly update of the cut and 
fill estimates in conjunction with asphalt and aggregate materials planning between the different 
areas and advise on overall balancing for cut and fill materials to minimize impacts on local 
resources. (Mitigation measures for cut slopes are covered under erosion control). 
 
111. The spoil disposal section of the CEMP will include; (i) locations and quantities of spoil 
arising; (ii) agreed locations for disposal / endorsement from  CEPA  and local groups; (iii) 
methods of transportation to minimize interference with normal traffic; (iv) establishment of 
acceptable working hours and constraints; (v) agreement on time scale and program for 
disposal and chain of custody; (vi) rehabilitation and bioengineering of spoil dump slopes after 
completion, (vii) programming issues including the time of year and available resources; (viii) 
discussion of the ESSU inspection/monitoring role; and (viii) links to the grievance redress 
mechanism and complaints management system for duration of the works. 
 
112. Mitigation measures will seek to prevent slope collapse impacts and control the impacts 
at source in the first place. The ESSU assisted by the CSC will be responsible to monitor the 
progress of cutting slopes and the implementation of mitigation measures, to minimize impacts. 
The mitigation measures in the CEMP will include but not necessarily be limited to: 
 

(i) Spoil will be reused as far as possible for bulk filling; 
 
(ii) Spoil will not be disposed of in rivers and streams or other natural drainage path; 
 
(iii) Under no circumstances will spoil be dumped into any other watercourses (rivers, 

streams, drainage, irrigation canals, etc.); 
 
(iv) Spoil disposal shall not cause sedimentation and obstruction of flow of 

watercourses, damage to agricultural land and densely vegetated areas; 
 
(v) The surplus shall not be stockpiled at the side of the road or dumped over the 

crash barriers; 
 
(vi) Spoil will not be disposed of on fragile slopes, flood ways, wetland, farmland, 

forest, mangrove and associated salt flats, beaches, religious or other culturally 
sensitive areas or areas where a livelihood is derived; 
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(vii) Surplus spoil will be used where practicable for local repair works to fill eroded 
gullies and depression areas and degraded land in consultation with local 
community; 

 
(viii) Spoils shall only be disposed to areas approved by local authority and land 

owner after approval by the CSC Engineer; 
 
(ix) Spoil disposal will be monitored by ESSU and recorded using a written chain of 

custody (trip-ticket) system to the designated disposal sites; 
 
(x) Random and uncontrolled tipping of spoil, or any material, will not be permitted; 
 
(xi) Suitable spoil dumping areas will be designated in consultation with the Engineer 

if environmentally acceptable and structurally safe only after land owners and 
village chiefs have provided written permission endorsed by the CSC Engineer. 
Before dumping commences spoil areas will be marked on a plan and in the field 
with marker poles / flags to define the agreed areas and limits for disposal; 

 
(xii) Spoil will be disposed of in disused quarries and abandoned borrow pits where 

practicable; 
 
(xiii) Disposed spoil will be spread in 15 cm layers and compacted to optimum 

moisture content, covered with topsoil, landscaped and provided with drainage  
and vegetation to prevent erosion in line with best practice; 

 
(xiv) The spoil disposal site shall be located at least 50m from surface water courses 

and shall be protected from erosion by avoiding formation of steep slopes and 
grassing; and 

 
(xv) Spoil disposal area slopes will be rehabilitated and re-vegetated when completed 

to the satisfaction of the CSC Engineer and endorsed by ESSU. 
 
113. Waste management. During construction activities solid waste such as steel and timber 
off-cuts, sand and gravel, cement bags will be generated. If not properly collected and disposed, 
these materials may cause adverse impacts to the surrounding areas. The following are the 
identified impacts of this activity: (i) contamination of the land where the solid waste is 
deposited; (ii) decrease in water quality of nearby water courses and affect aquifers; (iii) the 
stockpile of solid waste may create habitation for rodents, pest and vermin which may present a 
health risk to workers and residents of nearby communities; (iv) health and safety impacts on 
local communities and reduced aesthetics as the heaps of solid waste in the area will be an 
eyesore. 
 
114. Mitigation measures. The following mitigation measures will be implemented by the 
contractor: 

(i) Burning of waste associated with the project or the supporting activities is NOT 
allowed anywhere; 

 
(ii) Segregation of wastes shall be observed. Cleared foliage, shrubs and grasses 

may be given to local farmers for fodder and fuel. Organic (biodegradables) shall 
be collected and disposed of on-site by composting (burning waste not be 
allowed anywhere within the sub-project site footprint or in the camps); 
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(iii) Recyclables shall be recovered and sold to recyclers; 
 
(iv) Solid waste from the camps will be properly collected and disposed only at the 

approved disposal sites; 
 
(v) The contractor will maximize the recycling of used materials to minimize 

generation of waste; 
 
(vi) It shall be endeavored that used wood and timber be reused for formworks and 

other appropriate works; 
 
(vii) Recovery of materials will be encouraged, however if these cannot be recovered 

for scrap value these materials are to be taken to an approved landfill sites for 
final disposition; and 

 
(viii) Waste materials from the removal of bridge or bridge components, especially the 

logs used for the old bridges will be removed and properly stored for disposal or 
given away for use by local people. 

 
115. Hazardous materials. Use of hazardous substances such as oils and lubricants can 
cause significant impacts if uncontrolled or if waste is not disposed correctly. Oils and lubricants 
discharged to mangroves can kill the roots and destroy the mangrove. Mitigation measures will 
seek to control access to and the use of hazardous substances such as oils and lubricants and 
control waste disposal. The ESSU will be responsible to monitor the contractor’s progress of 
implementing the hazardous materials and waste section of their CEMP to avoid or minimize 
impacts from use of hazardous substances such as oils and lubricants. 
 
116. Improper storage and handling of hazardous materials may result in the pollution of the 
surrounding areas. The poor handling and storage of large quantities of construction materials 
will lead to the loss of aesthetic values of the environment. 
 
117. The hazardous materials and waste management section of the  CEMP will include 
consideration of all matters related to hazardous waste disposal including the following: (i) 
expected types and volumes of hazardous materials and waste; (ii) methods for treatment and 
disposal of all hazardous wastes; (iii) approvals and environmental licenses required; (iv) 
methods of transportation to minimize interference with normal traffic; and (v) establishment of 
regular disposal schedule as agreed or as condition of granting of environmental license. 
 
118. Mitigation measures. The mitigation measures to be implemented by the contractor 
include: 
 

(i) Workers involved in the utilization of fuel and lubricants are to be properly trained 
in the handling, storage and dispensing of such materials; 

 
(ii) An emergency contingency plan will be prepared to address accidental spills and 

the occurrence of fire in the facilities; 
 
(iii) Fuel and oil will need to be stored in dedicated areas, security fenced and 

provided with oil and water separators with fuel hoses and shut off valves locked 
and at least 20m away from the water courses/bodies; 
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(iv) The  contractor  must  prepare  a  fuel  handling  procedure  and  employ  trained 

personnel who are competent in fuel handling procedures; 
 
(v) The contractor will prepare an accidental spill response procedure to address 

accidental spills; 
 
(vi) Any major spill is to be reported to DOW and CEPA; 
 
(vii) Segregate hazardous wastes (oily wastes, used batteries, fuel drums) and 

ensure that  storage,  transport  and  disposal  shall  not  cause  pollution  and  
shall  be undertaken consistent with national and local regulations; 

 
(viii) Ensure all storage containers are in good condition with clear and proper 

labeling; 
 
(ix) Regularly check containers for leakage and undertake necessary repair or 

replacement; 
 
(x) Store hazardous materials above flood level; 
 
(xi) Discharge of oil contaminated water shall be prohibited; 
 
(xii) Ensure availability of spill clean-up materials (e.g., absorbent pads, etc.) 

specifically designed for  petroleum products  and other  hazardous  substances  
where  such materials are being stored; 

 
(xiii) Spillage, if any, will be immediately cleared with utmost caution to leave no 

traces. Such incidences should be immediately reported to the CSC Engineer; 
and 

 
(xiv) The contractor will be required to display safety information in all work areas and 

to train workers in the safe use of these materials, including the provision of 
protective equipment for handling these substances. 

 
 Impacts on the Biological Environment 2.

119. Impacts on flora. Minor impacts upon terrestrial habitats and flora of the project area 
are expected as a result of the works. Surveying and demarcation will cause minor degradation 
through the clearance of small areas of this vegetation. Plant species present within the impact 
area are either introduced species or ubiquitous native species, which are highly tolerant of 
disturbances. Although the project area is rural, no endangered and rare species of flora exist 
as mentioned in Chapter IV: Description of the Environment, according to the local people in the 
project area. Birds of Paradise of different varieties are located 20 to 40 km away from the 
project area. 
 
120. Construction activities will lead to the loss of vegetation including trees in the area. All 
vegetation that is present along the project corridor will be cleared to pave the way for the 
construction of the road. The vegetation thus removed is low to medium volume. For most 
sections, the vegetation comprises of secondary growth from small to medium grown trees, 
shrubs and grasses. 
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121. Minor impacts upon terrestrial habitats and flora of the project area are expected as a 
result of the road rehabilitation. Habitat fragmentation occurs when a road cuts through an 
ecosystem; the project roads have existed for some time and though their original construction 
would have caused habitat fragmentation, ecosystems have re-established albeit as altered 
and/or smaller units around the road. 
 
122. There will be limited and minor, if any, impacts on habitat. Rehabilitation work will 
directly cause minor degradation of local ecology through the clearance of small areas of 
vegetation at work sites and ancillary sites such as materials extraction sites, and material 
stockpiling areas. Construction activities will impact only a narrow band of vegetation within the 
existing road corridor. Plant species present within the impact area near the roads are either 
introduced species or ubiquitous native species, which are highly tolerant of disturbances. Much 
of the areas either side of the roads are planted almost up to the shoulders with coffee and 
cassava. There is no vegetation adjacent to the project road that has conservation significance, 
nor is it representative of the original vegetative cover but there are mature trees in many 
locations 
 
123. There are some gardens, plantations and occasional individual trees, including mango, 
jackfruit and teak close to the road that may require removal. They are common and have no 
special characteristics to merit protection. However, in line with ESSU policy trees will be 
avoided wherever possible by minor adjustments to the centre-line. Therefore, in light of the 
nature of the project and the types of works envisaged, there will be no significant loss of 
valuable flora or habitat. Rehabilitation activities will take place entirely within the existing ROW 
or within areas already subjected to clearing in the past. 
 
124. Mitigation measures. Invasive species shall not be introduced. During 
replanting/revegetation works, new alien plant species (i.e., species not currently established in 
the region of the project) shall not be used unless carried out with the existing regulatory 
framework for such introduction. All replanting and compensatory tree planting will be planned in 
full agreement with the local forest authority.  Measures to be included in the project to ensure 
minimization of impacts from vegetation removal include: 
 

(i) Trees that need to be cut will be included in an inventory by the contractor in the 
pre-construction stage and trees that must be removed will be agreed with ESSU 
prior to cutting; 

 
(ii) Vegetation  clearing  should  be  kept  to  a  minimum,  and  occur  only  within  

the designated construction limits. Trees shall not be indiscriminately cut, but 
instead given root protection for replanting elsewhere if at all possible; 

 
(iii) Vegetation clearance during surveying and demarcation activities, especially of 

trees along the road-side, will be minimized. Major trees (especially in village 
areas) that are to be removed will be clearly marked, only marked trees will be 
removed; 

 
(iv) The contractor will be responsible for providing adequate knowledge to 

construction workers  in  relation  to  existing  laws  and  regulations  regarding  
illegal  logging. Contract documents and technical specifications will include 
clauses expressly prohibiting the felling of trees, not requiring to be cleared by 
the project, by construction workers for the term of the project; 
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(v) Cut timber shall not be used for fuel by the contractor but shall be removed from 

the roadside and returned to the owner;  
 
(vi) Construction workers will be informed about general environmental protection 

and the need to avoid un-necessary felling of trees wherever possible; 
 
(vii) Vegetation clearance during construction activities, especially of trees along the 

road-side, will be minimized; 
 
(viii) The ESSU will supervise and monitor a ban on use of forest timber and workers 

shall be prohibited from cutting trees and mangrove for firewood or collecting 
wood from forest areas; and 

 
(ix) Under no circumstances is the contractor or any of their sub-contractors or 

employees permitted to enter the forests to fell or remove trees or collect wood. 
 
125. Impacts on fauna. Minimal effects on the mammals, birds, and reptiles found in the 
area is expected. During the construction phase, dust generation is expected. This will have a 
negative impact on the avian population on the area. The generation of excessive dust for a 
longer period of time and dust can cause disturbance to some wildlife, but these species are 
mobile. Considering the type of subproject and the landscape that it will traverse through, no 
significant impacts on wildlife are expected in terms of impacts on fauna, there is the potential 
for construction workers to poach edible animals and birds of the locality in spite of prohibitions 
and poaching. The contractor will be responsible for providing enough food and adequate 
information to workers regarding the protection of fauna and imposing sanctions on workers 
trapping, killing or wounding birds or other wildlife. To avoid sudden and unsustainable loss of 
any wildlife resources the contractor will be required to address the issues listed below.  This 
will be the responsibility of the contractor. 
 
126. Mitigation measures. The mitigation measure include: 
 

(i) Labor employment agreement enforced by contractor that bans hunting and 
trading in wildlife by workers; 

 
(ii) Contractor is to provide nutritionally adequate food supplies and rations at the 

construction camp; 
 
(iii) Workers shall be prohibited from hunting or catching wildlife including fish; and 
 
(iv) The contractor will be responsible for providing adequate knowledge to 

construction workers in respect of fauna. Contract documents and technical 
specifications will include clauses expressly prohibiting the poaching of fauna by 
construction workers and making the contractor responsible for imposing 
sanctions on any workers who are caught trapping, killing, poaching, being in 
possession of or having poached fauna. 

 
(v) Impacts on the Socio-economic Environment 

 
127. Access and traffic safety. The sub-project will cause temporary negative impacts 
through presence of vehicles and equipment, including inconvenience, minor disruptions to 
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traffic using the road, and on local access to and from the villages along the  project road during 
the construction period. Mitigation of impacts on access and traffic will include: 
 

(i) The contractor will prepare, and submit to ESSU, a traffic management plan 
detailing diversions and management measures; 

 
(ii) Signs and other appropriate safety features such as use of flag men/women will 

be used to indicate construction works are being undertaken; 
 
(iii) Contract clause specifying that care must be taken during the construction period 

to ensure that disruptions to access and traffic are minimized and that access to 
villages along the project road is maintained at all times; HRMG and village 
officials will be consulted in the event that access to a village has to be disrupted 
for any time and temporary access arrangements made; 

 
(iv) Construction vehicles will use local access roads, or negotiate access with land 

owners, rather than drive across vegetation or agricultural land, to obtain access 
to material extraction sites.   Where local roads are used, they will be reinstated 
to their original condition after the completion of work; 

 
(v) The road will kept free of debris, spoil, and any other material at all times; 
 
(vi) Disposal sites and haul routes will be identified and coordinated with local 

officials; 
 
(vii) Provision of adequate protection to the general public in the vicinity of the work 

site, including advance notice of commencement of works, installing safety 
barriers if required by villagers, and signage or marking of the work areas; and  

 
(viii) Provision of safe access across the works site to people whose villages and 

access are temporarily affected during road re-sheeting activities. 
 
128. Effects on existing services and utilities. The ESSU and contractor will consult with 
all relevant authorities to ensure that they minimize any disruptions to existing infrastructure and 
services. This includes village water supplies, telecommunications infrastructure and electricity 
supply wherever applicable. Plans (if available) will be obtained from utility/service providers 
showing all underground facilities and/or services in order to avoid damage or disruption during 
works.  Where  plans  and  drawings  are  not  available,  the  contractor  will  review  by  field 
observation and report locations to PMU in the pre-construction stage. 
129. Mitigation measures. Mitigation measures to be included in the CEMP will require the 
contractor to: 
 

(i) Inform affected communities well in advance; 
 
(ii) Reconfirm power, water supply, telecommunications and irrigation systems likely 

to be interrupted by the works and any additional trees to be cut near utilities; 
 
(iii) Contact all relevant local authorities for utilities and local village groups to plan 

re- provisioning of power, water supply, telecommunications and irrigation 
systems; 
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(iv) Relocate and reconnect utilities well ahead of commencement of construction 
works and coordinate with the relevant utility company at the district and district 
levels for relocation and reconnection well before works commence and include 
for compensatory planting for trees; 

 
(v) Arrange reconnection of utilities and irrigation channels in the shortest 

practicable time before construction commences; and 
 
(vi) If utilities are accidentally damaged during construction it shall be reported to the 

ESSU  and DOW  and utility authority and repairs  arranged  immediately at  the 
contractor’s expense. 

 
130. Worker health and safety. The construction activities pose a range of health and safety 
risks. The SPS requires that health and safety impacts on workers and the community are 
identified and mitigation measures proposed that will meet the World Bank’s Environmental 
Health and Safety Guidelines (EHSG). 
 
131. Air pollution, noise and traffic safety aspects which also have a health and safety aspect, 
have already been discussed. The risk of spread of communicable disease is dealt with in the 
next section. 
 
132. Worker occupational health and safety is generally governed by the Employment Act. 
The CEMP will address worker health and safety and will establish routine safety measures as 
required by EHSG and Employment Act and by good engineering practice. Observing general 
health and safety requirements, including provision of safety and protective gear and equipment 
to workers, will reduce the risk of accidents at the work sites.  The construction camp will be 
equipped with a first aid and health-post which will include first-aid and basic medical supplies. 
To reduce the risk of incidents at the camp, access to construction camps by other than 
authorized workers and people will be prohibited. 
 
133. Mitigation measures. The mitigation measures for reducing and avoiding impacts on 
worker health and safety include: 
 

(i) At least one month before construction commences the contractors will 
demonstrate to the ESSU they are properly resourced and a 
qualified/experienced environment and safety officer (ESO) will be identified by 
the contractors in the bid; 

(ii) Establishment of safety measures as required by law and by good engineering 
practice and provision of first aid facilities at work sites, in vehicles and 
establishment of an first aid/health post at the camp; 

 
(iii) The contractor will conduct of training (assisted by ESSU) for all workers on 

safety and environmental hygiene at no cost to the employees. The contractor 
will instruct workers in health and safety matters as required by law and by good 
engineering practice and provide first aid facilities; 

 
(iv) Instruction and induction of all workers shall be carried out for all operatives 

before they start work in health and safety matters, including road safety; 
 
(v) The contractor will instruct and induct all workers in health and safety matters 

(induction course) including construction camp rules and site agents will follow up 
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with toolbox talks on a weekly basis. Workforce training for all workers starting on 
site will include safety and environmental hygiene; 

 
(vi) Workers shall receive a daily safety and work briefing from contractors called the 

tool box talk; 
 
(vii) Workers shall be provided with appropriate personnel protection equipment 

(PPE) such as safety boots, helmets, reflector vest, gloves, protective clothes, 
dust mask, goggles, and ear protection at no cost to the workers. Contractors will 
issue PPE on a daily basis to workers after the tool box talk; 

 
(viii) Fencing will be installed on all areas of excavation greater than 1m deep and 

sides of temporary works; 
 
(ix) Reversing signals (visual and audible) shall be installed on all construction 

vehicles and plant;Provision of potable water supply shall be maintained at all 
times in all work locations; 

 
(x) Fencing on all excavation, borrow pits and sides of temporary bridges; 
 
(xi) Scheduling of regular (e.g. weekly tool box talks) to orientate the workers on 

health and safety issues related to their activities as well as on proper use of 
PPE; 

 
(xii) Where worker exposure to traffic cannot be completely eliminated, protective 

barriers and warning sighs shall be provided to shield workers from passing 
vehicles. Another measure is to install channeling devices (e.g., traffic cones and 
barrels) to delineate the work zone and trained flag men/women at each end of 
the work current working zone; and 

 
(xiii) Construction camps shall be provided with toilets/sanitation facilities in 

accordance with local regulations to prevent any hazard to public health or 
contamination of land, surface or groundwater. These facilities shall be well 
maintained and cleaned regularly to encourage use and allow effective operation 
and emptied regularly so as never to overflow. 

 
134. Community health and safety. The works could create various impacts on the health 
and safety of communities. The presence of construction workers and work camps can induce 
or increase risk of spread of communicable diseases Transmission of sexually transmitted 
infections (STIs) and Human Immuno-Deficiency Virus (HIV) and other communicable diseases 
is a potential impact of the construction phase posed by construction workers engaging in either 
commercial sex or sexual relationships with local people. 
 
135. Potential sanitation and impacts from disease will need to be controlled by maintaining 
hygienic conditions in the worker camps and implementing the social and health awareness 
programs for the project. 
 
136. Public safety, particularly of pedestrians and children can be threatened by the 
excavation of the trenches for side drain construction. Within 500m of settlements and towns 
fencing will be installed prior to excavation work commencing on all sides of temporary 
excavations. The plans will include provisions for site security and guards, trench barriers and 
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covers to other holes and any other safety measures as necessary. The contractor will provide 
warning signs at the periphery of the site warning the public not to enter. The contractor will 
restrict the speed of project vehicles and also control traffic by contra-flow and provide flag-men 
and warning signs at either end of the works where the traveling lanes must be temporarily 
reduced. 
 
137. The contractors will provide information boards near the work sites to inform and instruct 
the public on how to conduct themselves and to be aware of their surroundings if they must 
approach the works. Information boards will be refreshed as necessary and also show the name 
and telephone contacts in ESSU and contractors offices for complaints about the works. 
Information boards will also state that the ESSU and contractor have an open door policy as 
regards complaints. 
 
138. Mitigation measures. The contractors will implement the following safety measures for 
the public: 
 

(i) The contractor will appoint an ESO to address health and safety concerns and 
liaise with the ESSU and villages within the sub-project area; 

 
(ii) Barriers (e.g., temporary fences) and signs shall be installed at construction 

areas to prevent pedestrian access except at designated crossing points. 
Adequate signage  and  security  will  be  provided  at  the  site  office  and  
works  yard  and prevention of unauthorized people (including children) entering 
work areas and camp. Warning signs will be provided at the periphery of the site 
warning the public not to enter; 

 
(iii) The general public/local residents shall not be allowed in high-risk areas, e.g., 

excavation sites and areas where heavy equipment is in operation and these 
sites will have a watchman at the entrance to keep public out; 

 
(iv) Speed restrictions shall be imposed on project vehicles and equipment traveling 

within 50m of villages and sensitive receptors (e.g. residential, schools, places of 
worship, etc.); 

 
(v) Provisions will be made for site security, barriers on trenches and covers to other 

holes and any other safety measures will be installed as necessary; 
(vi) Drivers will be educated on safe driving practices to minimize accidents and to 

prevent spill of spoil, hazardous substances (fuel and oil) and other construction 
materials during transport; 

 
(vii) Contractors will ensure that no wastewater is discharged to local rivers, streams, 

lakes and irrigation channels and any other water bodies; 
 
(viii) Measures to prevent proliferation of mosquitoes shall be implemented (e.g., 

provision of insecticide treated mosquito nets to workers, installation of  proper 
drainage to avoid formation of stagnant water. Standing water will not be allowed 
to accumulate in the temporary drainage facilities or along the roadside);The 
contractor shall make provision to ensure the construction workforce attends STI 
and HIV/AIDS prevention workshops provided through an approved service 
provider. The workshops will be delivered to the contractor’s workforce prior to 
commencement of any civil works; and 
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(ix) Village-based community awareness raising about transmission of STIs and HIV, 
reproductive health and safe sex. The program will be implemented after 
contractor mobilization when training staff are in post and prior to construction 
works commencing. 

 
139. Physical cultural resources. Any site clearance, digging and excavation activities 
undertaken during construction can unearth physical cultural resources (PCR) including lost or 
historical burial sites. In the event this occurs, work shall cease immediately and the relevant 
authorities shall be informed. Activities shall not re-commence until the authorities have signed- 
off that the site/resources have been dealt with appropriately and that work may continue. The 
contractor shall be responsible for complying with the requirements of authorities, and the ESSU 
shall monitor the same. The contractor will include a section on “chance finds” in the CEMP. 
 
140. Mitigation measures. Mitigation measures for potential impacts on PCR include: 
Site agents will be instructed to keep a watching brief for relics in excavations; 
 

(i) Should any potential items be located, the PMU will immediately be contacted 
and work will be temporarily stopped in that area; 

 
(ii) The ESSU with the assistance of the CSC will determine if that item is of 

potential significance and contact DOW to pass the information to the relevant 
department in the government who will be invited to inspect the site; and 

 
(iii) Work will be stopped to allow time for inspection, removal or in-situ preservation  

of the PCR and until the relevant government agency indicates works can re- 
commence. 

 
(iv) Until the government has responded to this invitation work will not re-commence 

in this location until agreement has been reached with the government and 
ESSU as to any required mitigation measures, which may include structured 
excavation. 

 
 Operation Phase C.

141. After the completion of the construction phase, the contractor will maintain and/or make 
correction on all defects in the implementation of the project for one year prior to hand-over to 
the DOW. Maintenance works will be properly implemented in the operation which includes: 
strengthening of the inspection and monitoring system, periodic inspection and assessment of 
road condition, timely implementation of repair works, asphalt removal, replace and re-seal, 
vegetation control, clearing of side diches, repair of erosion protection works, and, periodic 
replacement/repainting of traffic safety signage. 
 

 Operation Impacts on Physical Environment 1.

142. Air quality - gaseous emissions. Vehicle emissions as indicated by concentration of 
oxides of nitrogen will be the main air pollution sources during operation. Following the 
rehabilitation of the road its use will create modest amounts of air pollution such as 
hydrocarbons, carbon monoxide, nitrous compounds, sulphur dioxide and particulate matter. 
The current volume of traffic and forecasted traffic growth are such that emissions will be low 
enough to not have a noticeable effect on ambient air quality. The anticipated levels of traffic, 
good capacity of the road network, and subsequent lack of congestion and concentration of 
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traffic, are unlikely to result in adverse impacts on air quality. There will be few other sources of 
emissions near the project road other than from domestic fuel burning. Sensitive receivers are 
set far enough back from the project roads road to allow adequate dispersion that there will be 
no significant impacts at the sensitive receivers. 
 
143. Air quality - particulate emissions. Particulate contamination such as dust and fumes 
will also be air pollution sources during operation however toxic residues from vehicle emissions 
near the project roads road are unlikely to accumulate or create significant impacts. Dust from 
the existing road will be reduced due to the better asphalt surface for the new road. 
 
144. The conclusion in respect of air quality is that the project road is likely to continue to 
operate at well under its design capacity and no significant air quality impacts that warrant 
mitigating actions are anticipated. 
 
145. Run-off and soil erosion. Soil erosion will be prevented by the engineering controls in 
the designs to prevent erosion and maintain slopes. The designs will be engineered to control 
erosion and flooding on either side of the embankments in case of heavy rains. Apart from 
affecting the community lands and resources, this would otherwise cause natural streams and 
irrigation channels to become silted. 
 
146. Measures will also be taken during the operational phase to ensure that the frequency of 
maintenance is increased and that storm drains and highway drainage systems are periodically 
cleared to maintain clear drainage to allow rapid dispersal of storm water flow. An adequate 
system of monitoring, reporting and maintenance will be developed. 
 
147. Water quality. Potential impacts on water quality or availability of water for domestic or 
agricultural use are not expected to occur. During operation negative impacts on water quality 
could be caused by accidental spills. 
148. There is a very minor risk of impacts on sedimentation and water quality through 
improving drainage from the road and areas landward of it in the few months when there is 
significant rainfall. At other times there will be virtually no runoff but the drains will need to be 
kept clear of dry matter constricting the drains. The project will lead to longer term 
environmental benefits for water quality created by the project through proper compacting of the 
road and surface and reducing mobilization of surface dust during rain. The dust that is re- 
suspended and mobilized will be captured where required in sediment traps to limit the amounts 
finding their way to rivers. 
 
149. The maintenance contractor will be responsible for regular clearing of drainage 
structures to keep them effective. Additional plantings around drains will be appropriate and will 
help to retain surface particles on land. Water quality may show slight improvements after 
rehabilitation and maintenance due to reduced erosion from improved embankments on the 
slopes, stabilization by rip-rap or gabion baskets, and re-vegetation to prevent erosion. However 
any improvements are unlikely to be detectable in water samples due to the infrequency of 
rainfall. 
 
150. To cater for the times when there is heavy rain, the replacement of dilapidated or 
damaged culverts will facilitate passage of high flows and reduce scouring and remove overland 
flows, ensuring the integrity of the surface of the road pavement and removing a potential 
hazard from overflowing. 
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151. The area of impervious surface is not being significantly increased by sub-project and 
therefore increased runoff due to rehabilitation activities (if any) will be negligible in the project 
area. 
 
152. Routine and ongoing maintenance. There are unlikely to be any significant impacts on 
soil during the operation phase of the project as long as the structures are properly maintained. 
Naturally occurring river bank erosion could in fact be reduced as a result of the project if 
selective road sealing, gabion baskets are used to stabilize the river banks and protect the road 
where it passes close to the rivers. Rip-rap, gabion baskets or bio-engineering alternatives will 
also be used to reduce scour and erosion in identified sections. These impacts and values can 
be maintained through good design as follows: (i) DOW/HRMG will ensure that all culverts and 
drainage structures are adequately maintained so that debris does not build up causing waters 
to deviate around the structures stranding them and resulting in severe erosion and loss of land; 
and (ii) scour protection is on-going and adaptive to changing river requirements. 
 
153. Increasing awareness about the need to maintain vegetative cover of areas adjacent to 
the road in terms of both assisting in reducing silt-laden run-off to waterways and contributing to 
the stability of river-banks, can be included as a component of the project’s communication plan 
and identified as part of the maintenance activities. 
 

 Operation Impacts on the Biological Environment 2.

154. Effects on flora and fauna. The operation of the project is not likely to induce people to 
the area to poach or hunt timber, flora or fauna as it does not comprise provision of additional 
access to previously inaccessible areas. The road already exists and the patterns of travel and 
movement are already established and the projects will not provide any additional access to the 
interior forested areas. 
 
155. Deforestation is not an impact attributable to the project because (i) single selective 
logging for traditional and/or cultural purposes is permitted; and (ii) logging companies purchase 
licenses to fell trees within prescribed areas and construct their own roads to provide access to 
these  areas, and in any case logging as not been a major activity in the project areas. 
Therefore there will be no impacts on flora and fauna as a consequence of road rehabilitation 
during the operational phase. 
 
156. There are no rare or endangered fauna near this sub-project road that could be 
impacted by the operation of a rehabilitated road. At present there is already a through-route 
and ready access for low traffic volumes, however it seems unlikely there will be any additional 
impacts from the road itself on flora and fauna. Most areas near the road are already heavily 
disturbed from traditional shifting agriculture and coffee plantations. 
 

 Operation Impacts on the Social Environment 3.

157. Noise. Even under the most optimistic scenario of increased traffic, the ambient noise 
level after the completion of rehabilitation activities along the road (operational period) will not 
be of  sufficient magnitude to require mitigation.  As noise is a function of  traffic numbers, 
ambient noise levels will not increase above acceptable levels due to the low forecast traffic. 
 
158. Maintenance  of  vehicles  to  maintain  an  acceptable  level  of,  or  to  reduce,  noise 
emissions is beyond the scope of the project. 
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159. Risk of spread communicable disease. In terms of risk of transmission of 
communicable diseases during operation, roads have the potential to pose a risk as a pathway 
for disease transmission only if they carry a large volume of traffic, including high proportions of 
heavy traffic such as trucks, are routes that connect cities, towns or large numbers of villages, 
especially roads or highways with international borders where improved access to major 
markets can facilitate international trade, and there is a hospitality service industry established 
that is geared towards large numbers of truck drivers and mobile populations. 
 
160. The road does not provide linkage to Indonesia. Therefore the conclusion, in terms of 
risk of transmission of communicable diseases during operation, is that the project road has the 
potential to pose, a low risk as a pathway for disease transmission. This small risk is considered 
to be mitigated by implementation of the sub-project’s STIs/HIV/AIDS awareness and 
prevention campaign. 
 
161. Safety and access. Following rehabilitation of the road, local access as well as the 
performance of a key route in the transport network will be improved. This will facilitate the flow 
of traffic, goods, and passengers between the sub-districts and two towns within the sub-project 
area and facilitate transportation to and from other areas in the Highlands. Access to social 
services and key community facilities will be improved as a result of the project. The 
implementation of the maintenance plan to be implemented by HRMG will ensure the 
sustainability of the road rehabilitation. 
 
162. In general traffic safety will be improved following rehabilitation and routine maintenance 
of the road, inclusion of the shoulder for curve improvement will allow for safe passing of 
vehicles. An increased traffic volume and possibility of higher vehicle speeds can create the 
potential for accidents involving pedestrians and children. The sub-project overall includes road 
safety warning signs which will help mitigate this. 
 
163. It should be noted that overgrown vegetation poses a traffic hazard, especially when it 
reduces sight-lines around corners. Vehicles are known to cross to the other side of the road to 
avoid heavily vegetated areas, posing accident risks to oncoming vehicles. Regular cutting and 
clearance of road-side vegetation should be included as part of the road maintenance program. 
164. The rehabilitation of the project road is likely to increase the vehicle speed on the road. 
Increases in traffic flow indicate additional future traffic should be moderate and unlikely to 
create many  community  safety  issues.  Overall the  condition  of  the  road  facilities  will  be 
enhanced and driving conditions should improve. Routine safety measures, signage and road 
markings should be introduced to reduce driving risk further in villages and accident prone areas 
and provide enhancements to driving conditions. 
 
 

V. ANALYSIS OF ALTERNATIVES 

165. With Project Alternative. Currently, access to marketplaces, jobs, education, health 
care etc., is hampered by the poor conditions of the road, which is a result of a lack of road and 
bridge maintenance. Transport is more costly and more time consuming than it would be with a 
properly maintained road network, and in many parts of the Highlands Region some road 
connections have ceased to exist as the roads are no longer passable. More specifically, the 
subproject is expected to produce the following benefits: 
 

(i) Road User Savings: Savings in Vehicle Operating Costs are the major category 
of benefits and are the difference between the costs of operating vehicles on the 
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sub- project road with the proposed improvement compared with the base case 
of the existing condition. 

 
(ii) Generated Traffic Benefits: Reductions in vehicle operating costs and travel 

times will result in more trips being taken, particularly by passenger motor 
vehicles (PMVs), trade, and service vehicles. These benefits from generated 
traffic are expected to arise as a result of increased economic and trip activity 
catalysed by reduced transport costs. The increase in generated traffic is 
expected to occur during the first year after completion of the rehabilitation 
works. 

 
(iii) Exogenous Benefits and Costs: In addition to benefits in vehicle operating cost 

savings, some limited additional benefits could arise as a result of net value 
added to the economy through marketing of vegetables and coffee over the 
current (without project) levels. Accessibility is currently constrained by the 
deteriorating condition of the existing road. Development benefits are covered by 
the increment of generated traffic as discussed above. 

 
(iv) Diverted Traffic Benefits: Benefits from diversion of existing traffic on to the 

upgraded road will be minimal, as the road is the only significant link serving the 
population in the area. 

 
(v) Health Benefits: Improvements in health and personal lifestyle will occur as a 

consequence of the reduction of dust nuisance and quickness in travel. It is also 
possible that health authorities and church entities may introduce new health 
facilities making use of the improved access. 

 
166. Without the Project Alternative. As shown in the sections above, the subproject will be 
a definite improvement in connectivity for the local communities. Not implementing the 
subproject will delay the development opportunities and social benefits for the concerned 
communities using the Henganofi to Nupuru road section. 
 
167. Technical Alternatives. Two technical alternatives were analyzed using the 
RAMS/HDM-4 system: a ‘Base option’ (minimal maintenance of the existing road) and 
rehabilitation’ of the proposed road section. The assessment of the alternatives shows that for 
the Henganofi to Nupuru road section, rehabilitation is the preferred technical alternative. 
 
168. Alternative Alignments. To avoid steep slopes and sharp curves, it could be 
considered to realign selected sections of the road and construct new road sections. However, 
this alternative is not preferable because of significant environmental and social impacts. It has 
been agreed that possible land disputes and destruction of private/community property should 
be kept to the absolute minimum.  
 
 

VI. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

169. As required by the ADB’s environmental and social safeguard requirements and Public 
Communications Policy, public consultations need to be undertaken for projects of this nature. 
The primary purpose of the consultations is to present the proposed development, illicit issues 
and concerns that the people, stakeholders, and concerned parties in the impact area may have 
relevant to the proposed development. 
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170. Community consultations were held during site visits and data collection in 22-23 March 
2013 and again in November 2015. The purpose of the consultations was to inform the public 
about implementation of the HRRIIP and the specific subproject and get the opinions, concerns 
and issues of the stakeholders for consideration in the design of subproject. 
 
171. The project team presented and defined to the participants the scope as well as 
explained the need for the rehabilitation of the Henganofi to Nupuru Road. The project team 
explained also the environmental and social impacts and the requisite mitigating measures that 
will be established during the implementation of the subproject.  After the presentation, issues 
and concerns of the stakeholders and participants were elicited, discussed, and noted for further 
consideration in subproject design. The stakeholders were largely comprised of the concerned 
and affected people, provincial and local government officials, village leaders, youth and 
women. Annex C presents the photographs and participation lists of the consultations. 
 

 Results of Consultations A.

172. Community consultation. Meetings and consultations were held on 21-22 March 2013 
with communities along the Henganofi to Nupuru Road. Five large community consultations 
were held. The date and locations of public consultations are shown in Table 7.1.  A total of 86 
community members participated in the meetings. The meetings involved an average of 17 
participants including women (20.00%), youth leaders (20.00%), and elders (15.11%). Most of 
the participants were farmers and community leaders some employed as public servants. The 
majority of the stakeholders expressed the need for the upgrading and rehabilitation of the 
Henganofi to Nupuru Road.  
 
173. The improved road will result in better socio-economic conditions. Land issues were 
raised however, people have realized that the improvement of the road is of greater importance 
than the land and the leaders agreed to identify and resolve land issues before the project is 
implemented. Short-term benefits identified by participants included employment opportunities 
and skills training, whilst in the long term an improved road would generally raise their living 
standards. Environmental issues involving dust and noise were minimal and the participants 
agreed the road rehabilitation would be of a far greater benefit to the people. 
 

Table 7.1 Locations and Participants of Consultations 
DATE 

 
LOCATION 

 

NO. OF PARTICIPANTS 

MALE FEMALE TOTAL 

22 March 2013 

Fore Station (Km 18 + 600 16 5 21 

Futago Area (Km 24 + 800) 11 1 12 

Six Mile Area (Km 25 + 500) 21 9 30 

Imaka (Km 27 + 300) 9 0 9 

Lufa/Henganofi Border 12 2 14 

 TOTAL 69 17 86 

 
174. Process and results. The Provincial and Local Officials together with the primary 
stakeholders and directly and indirectly affected persons have confirmed the need for the 
rehabilitation of the road system during the public meetings. The concerned local level 
government units (LLGs) also concurred with the proposed rehabilitation. These positive 
responses from the beneficiaries and the concerned LLG’s form the official acceptance of the 
subproject in the area.  The concerns and other points of view elicited during the public 
consultations form part of the basis of this IEE, supplemented as necessary by the consultants’ 
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own observations. Table 7.2 presents the summary of the issues raised during the 
consultations. 
 
175. Public consultations will be conducted as the sub-project proceeds to explain the various 
processes that the sub-project will proceed through. A structured approach will be developed for 
additional public consultation that will focus more on awareness so that communities are 
informed of the project’s plans, leading them through the compensation procedures and creating 
awareness concerning opportunities that the sub-project may present in terms of employment 
and marketing of produce to the contractor and workers. These meetings will also discuss the 
social risks of the construction phase with regard to the location of workers and HIV/AIDS 
infection that may be carried into their communities. 
 
176. Following approval, the ADB will arrange for the IEE to be posted on the website of the 
Bank. Following approval of the IEE, a copy of the approval and the IEE document will be sent 
to all relevant local government offices. DoW will arrange for the IEEs to be posted on their 
website and copies will be made available to the public. Information regarding the rehabilitation 
of the Henganofi to Nupuru Road and the proposed environmental management measures will 
be posted at suitable locations in the Project area. 
 

Table 7.2 Issues Raised during the Public Consultations 
ISSUES RAISED DURING CONSULTATION RESPONSE OF THE TEAM 

Every community agreed that the Henganofi to 
Nupuru Road needs to be rehabilitated and 
upgraded.  Many of the leaders of villages 
declared that their portions of the road are open 
for rehabilitation and will self-monitor that no 
new structures will be constructed near the 
road.  Some villages promised to provide flat 
areas for construction camps. 

The Team informed the participants that such 
commitments by the stakeholders are most welcome 
and expressed appreciation for the support of the 
Communities for the proposed development.  

Starting from chainage 18+000 onwards the 
Faientina people here are still walking to either 
the Nupuru station or back towards Nupuru. 
Walking usually takes up to 3 hours to get to the 
nearest PMV (Public Motor Vehicle). Everyone 
consulted along the road has walked to Nupuru 
station one time or another. 

The Team informed the participants that the upgrading 
and improvement of the existing Henganofi to Nupuru 
Road would provide better access in the area. 

Cargoes including coffee bags, trade store 
goods, poultry food even coffin boxes are 
carried by people to and from Nupuru junction. 
Most PMV pick up and drop off the passengers 
at the Nupuru junction and so people have to 
carry their load from the junction. It is more 
expensive because persons carrying the load 
have to be paid either with food but mostly by 
money. Therefore returns (incomes) to coffee, 
trade stores etc. are lowered because of the 
travelling/transportation costs involved between 
Nupuru junction and the farm gate/house. 

The Team informed the participants that the upgrading 
and improvement of the existing Henganofi to Nupuru 
Road would redound into better access to and from 
markets and would spur economic development in the 
area. 

Store goods, necessities or farm goods lose 
value because of the handling that is involved 
between farm gate and Nupuru junction or vice 
versa. One person argued that mill run (pig 
food) gets wet/damaged when carried over a 
long distance during the wet weather. Store 

The Team reiterated that the upgrading and 
improvement of the existing Henganofi to Nupuru 
Road would redound into better access to and from 
markets and would spur economic development in the 
area. 
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ISSUES RAISED DURING CONSULTATION RESPONSE OF THE TEAM 

goods are also damaged through too much 
handling along the road and lose their quality. 

Perishable produce can be planted but again 
handling from farm gate to the market ruins the 
quality of the produce. The good can only be 
sold at a cheaper price or thrown away and 
becomes a loss to the farmer. 

The farmer/entrepreneur cannot increase 
production since he/she cannot deliver the 
produce in time either to the markets or in good 
quality and price. Income earning opportunities 
are lost because of the road condition. 

PMV owners and owners of vehicles along this 
area are discouraged to operate because the 
cost of maintenance (i.e. wear and tear)to the 
vehicle are too high The state of the road wears 
out the engines or tires etc. and costs to running 
PMV services is higher than the benefits. 

The upgrading of the Henganofi to Nupuru Road 
would improve the road conditions and riding comfort, 
thereby minimizing the wear and tear of vehicles 
traversing the improved roadway. 

Women are overloaded with market produce 
and cargoes besides carrying their own children. 
The risks women face can reduce income levels 
of family as women are important part of 
productivity in gardening, household chores etc. 

The Team reiterated to the participants, especially the 
Women, that the upgrading and improvement of the 
existing Henganofi to Nupuru Road would redound 
into better access to and from markets and would spur 
economic development in the area. 

Other high risks women face includes 
pregnancy and the possibility of death either for 
the child or mother because of the distance to 
main hospital for a safe delivery. Instance of 
women carried by stretchers is common 
especially along these villages. The villages are 
not necessarily along the road many are along 
the river and takes more than 3-4 hours to get to 
their villages. 

The Team reiterated that the improved road will 
greatly enhance development and delivery of basic 
services in the areas and provide easier access to 
health centers and medical facilities. 

Teacher absenteeism causes students to lose 
valuable lesson time. Teacher to student lesson 
time is hindered as teachers don’t get to school 
in time. Time to teach and learn is foregone 
because of the road. Students miss out and are 
less productive or ill-prepared to continue higher 
levels of education. 

The Team reiterated that the improved road will 
greatly enhance development and delivery of basic 
services in the areas and provide easier access to 
educational facilities. 

 
 

VII. GRIEVANCE REDRESS MECHANISM 

177. During the course of the subproject it is possible that people will have, concerns with the 
project's environmental performance including the implementation of the EMP. Issues may 
occur during construction and again during operation. Any concerns will need to be addressed 
quickly and transparently, and without retribution to the AP. The grievance redress mechanism 
(GRM) that has been established for the resettlement plan will be utilized to address 
environment-related grievances. The following process is to be used and commences with an 
attempt to sort out the problem directly at sub-project level. If this cannot be resolved then the 
grievance moves to the resolution process outlined in Section 87 of the Environment Act 2000. 
This procedure is for addressing environmental issues. Any grievances dealing with land and 
compensation issues are to be directed to the Department of Lands and/or DOW who has 



HRRIIP: Henganofi to Nupuru Road 

58 

 

established procedures for dealing with these issues. The process is shown as a flow chart in 
Figure 8.1. 
 
178. During construction. Most complaints that may arise during construction are expected 
to be minor such as dust or noise that should be able to be resolved quite easily and acted upon 
immediately at the sub-project level by the CSC Engineer. Where the complaint is of a more 
serious nature the Engineer has up to two days to resolve the complaint. 
 
179. Complainants will initially discuss their concern, grievance or complaint directly with the 
Ward Councilor in their village. If the Ward Councilor supports the complaint both persons take 
the complaint to the Engineer who will review the complaint within two days. All complaints 
arriving at the site office are to be entered in a register that is kept at site by; date, name, 
contact address and reason for the complaint. A duplicate copy of the entry is given to the 
complainant for their record at the time of registering the complaint. The register will show 
details such as who has been directed to deal with the complaint, the date when this was made 
together with the date when the complainant was informed of the decision and, how the decision 
was conveyed to the complainant. The register is then signed off by the person who is 
responsible for the decision and dated. 
180. The register is to be kept at the front desk of the site office and is a public document. 
The duplicate copy of the entry is given to the AP will also show the procedure that will be 
followed in assessing the complaint, together with a statement affirming the rights of the 
complainant to make a complaint. Any person making a sub-project related complaint will not be 
charged. If the complaint is dismissed the complainant will be informed of their rights in taking it 
to the next step. A copy of the decision is to be sent to the HRMG. 
 
181. Should the complainant not be satisfied with the decision of the Engineer or that s/he is 
unable to resolve the complaint, the matter will be forwarded to the Grievance Redress 
Committee (GRC) established at the province for resolution. The GRC will handle both 
environment and resettlement related grievances. The Committee shall be composed of the 
District Administrator, the LLG Council President, DOW represented by the HRMG, 
Environmental Officer, Community Relations Officer, a representative from civil society. There 
shall be only two hearings of the GRC, and the schedule of the final hearing should be not more 
than 10 days after the first hearing.  Both parties may re-negotiate the offer made during the first 
hearing and may introduce new arguments and evidence to support their respective positions. 
After the summation of their respective positions, the GRC shall decide the issues involved 
based on the policies governing HRRIIP, prevailing laws of PNG and customary laws of the 
place where the dispute arose.  
 
182. Should the complainant not be satisfied with the decision of the GRC, the complainant 
may take the complaint to the Secretary-CEPA and continue the grievance in accordance with 
Section 87 of the Environment Act 2000 i.e. procedure for dealing with compensation claims for 
environmental impacts. The procedure is set out as follows: 
 

(i) The complainant meets with the contractor and/or EP holder to formally register 
concern over impact and seek redress. A copy of the alleged impact is submitted 
to CEPA. 

 
(ii) EP holder has to determine whether the impact has occurred due to its activities.  
 
(iii) If EP holder accepts responsibility for the impact, it can negotiate a mutually 

acceptable settlement with AP within 90 days. 
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(iv) If EP holder rejects responsibility for the impact, the complainant can request 

CEPA to carry out a verification investigation. 
 
(v) If CEPA confirms that the impact has occurred, he/she will advise the EP holder 

and complainant to negotiate a settlement within 90 days. 
 
(vi) If a negotiated settlement is not reached, the EP holder or complainant can 

request CEPA to formulate a determination. Once this request is made, SEC will 
have 90 days to reach a determination. If either party is dissatisfied with the 
determination, they can appeal to the National Court. 

 
(vii) Should the complainant not be satisfied with the ruling of the CEPA, the AP may 

at their discretion take the grievance to the PNG judicial system. This will be at 
the AP’s cost but if the court shows that the CEPA or the administration have 
been negligent in making their determination the AP will be able to seek costs. 

 
183. All of the foregoing steps will be recorded in an inventory/register and included in the 
contractor’s monthly reports, quarterly progress reports (QPR) submitted to DOW and ADB and 
semiannual safeguards monitoring reports. 
 
184. During operation. The same procedure and the same conditions apply; i.e. there are no 
fees attached to the AP for making a complaint, the complainant is free to make the complaint 
which will be treated in a transparent manner and the AP will not be subject to retribution for 
making the complaint. 
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Figure 8.1 Flowchart Outlining the Grievance Review Mechanism 
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VIII. ENVIRONMENTAL MANAGEMENT PLAN 

185. Overview. The environmental management   plan (EMP)   contains a  number  of 
components crucial to effective environmental management within the project, these include: (i) 
organizational responsibilities (for various aspects of EMP implementation); (ii) consultation and 
information disclosure; (iii) plan for mitigation of impacts (during pre-construction, construction 
and operation); and, (iv) monitoring. These are explained in detail in the sub-sections below. 
 

 Institutional Arrangements and Responsibilities A.

 Department of Works 1.

186. DOW had an Environmental Management Unit which was established under a World 
Bank project. The unit comprised two environmental officers (EOs) and support staff. Under 
Project 1 of the HRRIIP, this unit has been expanded with the recruitment of an international 
social safeguards specialist (ISS). Arrangements are in place to recruit an international 
environment specialist (IES). Through this expansion the unit has developed into an 
Environmental and Social Safeguards Unit (ESSU). The ESSU-DOW has published two 
documents related to environmental assessment these are: 
 

(i) Environmental  Impact  Assessment  Guidelines  for  Roads  and  Bridges  (also 
referred to as the Code of Practice) which establishes the need for assessment, 
the methodology for preparing assessments and compiling the EMP. The Code 
of Practice is extensive and among other EMP requirements requires the 
contractor  to  prepare  a CEMP,  arrange HIV/AIDS  awareness  programs  and 
prepare Quarry Management Plans. The ESSU is required to clear assessment 
and EMP documents submitted; and 

 
(ii) Environmental Appraisal Report - suggested outline establishes the contents of 

assessments and serves as a quick reference guide for verifying the reports 
contents. 

 
187. The HRMG has recruited several EOs to monitor and manage the environment in the 
context of road developments. The EOs have received training and on-the-job capacity 
development through the implementation of Tranche 1 projects. Their capacity development will 
further be enhanced through the support provided by ESSU. 
 
188. The capacity of the ESSU to manage all environmental concerns with regard to all sub- 
projects continues to be improved. In this regards, the mobilization of International Safeguards 
Specialist has been a positive development. Arrangements are being made to recruit an 
International Environment Specialist. Applications are being invited for three national social 
development officers. The international specialists will continue to provide on-the-job training for 
all staff of ESSU. While the local capacity is being improved, the international specialist will 
undertake much of the work such as contractor induction, compliance monitoring, training and 
reporting work. It is also proposed to send the EOs for short-term training. 
 
189. The environmental safeguards and management system for Project 3 consists of: 
 

(i) The ESSU within the DOW which will be responsible for the overall management, 
monitoring and reporting on application of environmental safeguards; 
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(ii) The HRMG which will be supported by the EO, under the supervision of the 
ESSU- DOW and based in Mount Hagen who will provide advice and assistance 
to the CSC in the implementation and monitoring of the CEMP; 

 
(iii) The contractor which will appoint two staff members as Environmental and 

Health and Safety Officer (EHSO) and a Public Relations Officer (PRO) who will 
be responsible for implementing and reporting on the CEMP. Terms of reference 
for these two positions are provided in Annex D. 

 
190. The overall HRRIIP will have oversight by a steering committee. The HRMG will be 
responsible for daily management and implementation of the subprojects under Project 3. The 
DOW  will recruit the CSC which will support the HRMG in subproject implementation and 
ESSU-DOW will have the overall responsibility of supervising, monitoring and reporting EMP 
implementation.  Table  9.1  sets  out  the  responsibilities  of  each  organization  involved  in 
subproject implementation. 
 

Table 9.1 Institutional Responsibilities for Environmental Safeguards 

ORGANIZATION IMPLEMENTATION TASKS 

DOW through the 
ESSU/ HRMG 

Prior to the commencement of civil works: 

 Submit any of the environmental assessments required for 
regulatory approval of the CEPA and obtain approval, e.g., 
environmental clearance, environmental permit or permits from 
other statutory authorities as required by the Government. 

 Ensure that all regulatory clearances for the subproject that 
are obtained from the relevant government authorities are 
submitted promptly to ADB. 

 Ensure that the EMP is updated based on detailed design and 
included in the bidding document of the subproject and that all 
bidding contractors have access to the environmental 
assessments and EMP. 

 Ensure that the EMP and all required mitigation measures 
during construction, including conditions stipulated in the 
CEPA's clearance or environmental permit, are included in BCD 
with requirements to update the EMP in response to any 
unexpected impacts and that all selected 

 contractors have agreed the to implement the full suite of 
environmental mitigation measures prescribed in the EMP 

 Provide training as required to HRMG in Mt Hagen and 
contractor; 

 Receive environmental safeguard clearance on subproject(s). 

 Provide training to contractor prior to preparation of CEMP, 
safeguards requirements of ADB and regulatory requirements of 
CEPA. 

 Approve CEMP for the subproject, after being cleared by CSC. 

 During the implementation of civil works: 

 Ensure that CEMP including all proposed mitigation 
measures and monitoring and relevant provisions of the 
environmental assessments is updated as required, and is  
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ORGANIZATION IMPLEMENTATION TASKS 

 properly implemented by the contractors; and submit the 
monitoring reports to DOW and ADB. 

 Monitor the implementation of CEMP In case unpredicted 
environmental impacts occur during project implementation, 
inform ADB, review the CEMP with the contractor, and 
implement corrective actions as required; 

 Submit  the  requisite  reports on  progress with social and 
environmental compliance and implementing the CEMP as 
required by the CEPA/ADB; 

 Ensure that ADB be given access to undertake environmental 
due diligence for all subprojects. However, the ESSU will have 
the main responsibility for undertaking environmental due 
diligence and monitoring of all the subprojects. The due 
diligence report as well as monitoring reports on CEMP 
implementation, as required, will be systematically prepared 
and be made available to the public, if requested. 

 
 Construction 

Supervision 
Consultant (CSC) 

 Provide training and capacity building to MPW and PMU staff 
(including management) and provide training to contractors 
prior to the submission of contractor’s CEMP 

 Incorporate into the project design the environmental 
protection and mitigation measures identified in the EMP for 
the design stage including climate change adaptation 
measures included in the IEE. 

 During detailed design phase provide all necessary 
information to the DOW to facilitate obtaining environmental 
permits/licenses from CEPA and ESSU clearance prior to 
award of civil works contracts 

 During detailed design notify ESSU of any change in 
alignment or project design/components and provide all 
necessary information to the ESSU to facilitate preparation of 
any additional environmental assessment prior to project 
construction as required in the EMP (e.g., preparation of new 
or supplementary environmental assessment in case of 
change in alignment that will result to adverse environmental 
impacts that are not within the scope of the IEE prepared 
during loan processing, etc.) 

 Update, based on detailed design, the EMPs and other 
nvironmental protection and management measures to be 
incorporated in bid and contract documents 

 Assist ESSU in the review and approval of the contractor’s 
CEMP for each road section 

 Assist ESSU to undertake monitoring of the implementation of 
the EMP (mitigation and monitoring measures) including 
incorporation of reports from the contractors 

 Assist ESSU to prepare quarterly progress reports and semi-
annual safeguards monitoring reports for submission to ADB 
and DOW as necessary including incorporation of reports from  



HRRIIP: Henganofi to Nupuru Road 

64 

 

ORGANIZATION IMPLEMENTATION TASKS 

 the contractors and corrective action requests to contractor 

 Based on the results of CEMP monitoring, identify 
environmental corrective actions and prepare a corrective 
action plan, as necessary for submission to ADB and other co-
financiers as necessary 

 
 
 
Contractors 

 Participate in training delivered by ESSU/HRMG and based on 
site specific conditions, prepare CEMP for the sub-project; 

 Implement the CEMP as part of the upgrading works; 

 Maintain site diary of daily and weekly inspections and activities 
of EHSO; 

 Prepare monthly CEMP report as part of progress reports 
and submit to CSC.  The report will also include the Monthly 
Accident Report. 

 
 
 
 
 
ADB 

 Reviewing regular and quarterly monitoring reports and 
disclosing the environmental assessments and monitoring 
reports including uploading to the ADB website. 

 Review and clear subproject IEEs. 

 Ensure that the HRMG will conduct the required consultations 
with project affected groups and local NGOs, and that the 
DOW as project sponsor disclose relevant environment 
information on the project’s environmental issues in an 
appropriate form, manner, and language(s) accessible to 
those being consulted. Such information disclosure as per the 
Public Communication Policy (2011) 

 
 
CEPA 

 Administration  and  enforcement of the Environment Act 2000  
and  its regulations as it pertains to the project 

 Identify whether EPs (with or without conditions) required for 
any site 

 Review IEE and other documentation required 

 Administer Contractor Waste Disposal permit applications and 
performance 

 
191. The ESSU will be responsible for coordinating implementation of the EARF and EMP. 
This will include, but not be limited to; (i) ensuring that the EARF procedures are strictly adhered 
to  and that  preparation of  environmental  assessments  will  be  carried out  in  a  timely and 
adequate manner, and (ii) environmental monitoring and institutional requirements will be fully 
met while meaningful public consultations are carried out satisfactorily. DOW will submit the 
categorization, environmental assessments, and monitoring reports to ADB for review in a 
timely manner. The ESSU will also provide support and training to the HRMG’s unit based in Mt 
Hagen. 
 
192. The ESSU will be tasked to (i) strengthen the environmental management of the Project 
during contract process, construction, and implementation, (ii) ensure that EMP requirements 
are integrated into BCD, submit documentation to CEPA and obtain EPs as advised by CEPA 
and (iii) supervise and guide the environmental assessment process for subprojects to be 
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implemented in the subsequent tranches as part of the PFR. The HRMG, with the support and 
guidance of the ESSU, will (i) provide induction training to contractors prior to preparation and 
submission of the CEMP; (ii) provide assistance for review and clearance of the CEMP; (iii) 
monitor compliance with the approved CEMP; and (iv) prepare reports on environmental 
safeguards activities as required. 
 
193. The CEPA is responsible for the administration and enforcement of the Environment Act 
2000 and its regulations. The CEPA will make a determination of the requirements for EP 
application for subproject activities. CEPA may be involved in subproject monitoring as budget 
and time allows. Copies of the IEE will be sent by the PIU to the CEPA for its information. 
 
194. The ADB will be responsible for the following tasks; (i) implementation of the Project 
Administration   Manual   which   governs   all   aspects   of   Project   implementation   including 
safeguards; (ii) review and clearance of the IEEs produced under Project 3; (iii) evaluation of the 
quarterly progress reports (QPR) and safeguards monitoring reports submitted by the CSC to 
DOW and ADB; (iv) providing advice and support on safeguards application as require; and  (v) 
conduct of review missions including site inspections as required. 
 

 Environmental Monitoring and Reporting B.

195. Monitoring requirements are set out in detail (by parameter) in the EMP and summarized 
in Table 9.1. At the start of the project and before monitoring begins the HRMG, with guidance 
from the ESSU, will review the monitoring activities and update the monitoring requirements to 
conform with any changes that have been made to the subproject design and activities. The 
monitoring program will be conducted on three levels (i) baseline, (ii) monitoring to determine 
the extent of variations and changes in the levels of pollutants in the environment and other 
parameters and indicators during the implementation or operation of the project and (iii) 
compliance monitoring. 
 
196. Measurement of the baseline values for the indicators defined in the CEMP will be 
conducted. The Contractor within one month receipt of the Notice to Proceed shall engage the 
services of the environmental specialist to measure primary indicators such as air quality, noise 
levels and water quality. The locations and procedures for baseline measurements shall be 
agreed with HRMG through the CSC. 
 
197. The CSC/HRMG will conduct regular (quarterly) monitoring of the baseline indicators 
throughout the duration of the works. Measurements will be conducted on a monthly basis, or 
such other frequency as may be agreed with the CSC/HRMG, and the values obtained used to 
create a database for monitoring the changes in the baseline indicators. 
 
198. The CSC/HRMG will monitor the contractor’s compliance with the requirements of the 
CEMP to ensure that the values of the indicators do not exceed permissible levels and instruct 
the Contractor when remedial measures are necessary to achieve compliance. 
 
199. The HRMG will have overall responsibility for the management, monitoring and reporting 
for the implementation of the EMPs for the subproject and will be supported by the CSC. The 
HRMG will be responsible for liaising with the contractor and providing training, advice and 
assistance in the preparation of the CEMP and its implementation as well as monitoring and 
reporting on implementation. 
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200. Monitoring will relate to compliance with construction contracts (including CEMP 
measures and provisions), the state and health of the nearby environmental resources, and the 
effectiveness of mitigation measures and complaints. The HRMG will be the primary entity 
responsible for reporting progress to DOW and ADB. Monitoring will include review of 
contractor’s monthly reports that will cover progress of CEMP implementation and compliance 
(including general good practice). A section on safeguards activities and compliance with the 
CEMP for each subproject will also be included in QPR prepared for DOW and ADB. Semi- 
annual safeguards monitoring reports will also be prepared and submitted to DOW and ADB, 
these will be disclosed on ADB’s website. 
 

Table 9.2 - Summary of Monitoring Requirements 
ENVIRONMENTAL MONITORING TASKS IMPLEMENTATION 

RESPONSIBILITY 
IMPLEMENTATION 

SCHEDULE 

Design Phase 

Monitor permitting DOW-ESSU Prior to construction 

Monitor the preparation of project bidding 
documents to ensure IEE and EMP included 
in bids 
and environmental criteria are included in 
evaluation 

 
DOW-ESSU and 
ADB 

 
Prior to issue of bidding 
documents 

Construction Phase 

 
 
Training and briefing of contractor’s 
management, site agents with regards to all 
IEE and EMP requirements and approval of 
CEMP 

 
 
ESSU/HRMG 
Contractor/CSC 

First training prior to 
preparation of CEMP and 
commencement 
of each contract and 
refresher courses (CEMP 
monitoring and reporting) at 
yearly intervals throughout 
construction period 

Monitor the performance of environmental 
training by contractor and briefings and of the 
environmental awareness of Contractors 
staff, tool box talks and & refresher courses. 
Contractor to report on CEMP 
implementation in 
Monthly Reports 

 
 
ESSU/HRMG 
Contractor 

 
 
Ongoing, prior to and during 
implementation of works 
and operation 

Regular (monthly) monitoring and reporting 
(quarterly) of contractor’s compliance with 
CEMP and statutory environmental 
requirements 

 
HRMG and CSC 

 
Continuous throughout 
construction period 

Regular (monthly) monitoring and reporting 
(quarterly) of complaints and responses or 
environmental mitigation measures 

 
DOW-ESSU 

 
Continuous throughout 
construction period 
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ENVIRONMENTAL MONITORING TASKS IMPLEMENTATION 
RESPONSIBILITY 

IMPLEMENTATION 
SCHEDULE 

Monitor adjustments to the CEMP for 
unexpected impacts and the thorough 
implementation of detailed 
CEMP 

 
HRMG and CSC 

 
During all phases of the 
subproject 

Commissioning phase monitoring of road 
maintenance and facilities versus 
environmental 
contractual performance criteria. Check EP 
compliance 

 
 
DOW-ESSU and 
CSC 

 
 
At commissioning 

Semi-annual safeguards monitoring DOW-ESSU Twice per year 

Operation and Maintenance Phase 

Observations during routine maintenance 
inspections of facilities. Inspections will 
include monitoring implementation of 
operational mitigation measures versus 
environmental criteria specified in EMP for 
operational impacts 

 
 
DOW-ESSU 

 
 
As per HRMG inspection 
schedules 

Post construction monitoring of water quality 
at any sites where complaints about 
air/noise/water quality from works were 
justified in construction phase 

 
 
DOW-ESSU 

Monthly up to 3 months 
after completion of 
construction or 
until air/noise, water quality 
meets baseline conditions 

Monitoring survival of trees / shrubs and 
grass in bioengineered slopes (e.g. at 
landslides, also transplanted / compensatory 
planted trees) 

 
DOW-ESSU 

 
During the first three years 
after installation or 
rehabilitation 

 
201. The reporting will be as per the following schedule: 
 

(i) A monthly report prepared during construction by the contractor reporting on 
progress of CEMP activities, issues and corrective actions. This will be based on 
the site diary maintained by the EHSO and compile notes of daily and weekly 
inspections; 
 

(ii) QPR prepared by HRMG every three months. The QPR will include a section on 
safeguards activities and CEMP compliance for the subproject and will 
summarize the monthly reports submitted by the contractor and any actions or 
citations made by the Engineer;  

 
(iii) A semi-annual safeguards monitoring report (prepared every six months) by the 

HRMG, submitted to DOW and ADB and disclosed; and 
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(iv) The project completion report will include a section on safeguards 
implementation and make recommendations as required for modifications to the 
processes set out in the EARF and EMP procedures based on the review 
undertaken at the end of the project. The safeguards section will be prepared by 
the DOW-ESSU three months prior to the end of Project 3. 

 
202. During operation monitoring will be carried out by the DOW, in coordination with the 
CEPA. 
 

 EMP and Monitoring Matrix C.

203. The monitoring costs for the upgrading and rehabilitation of the Henganofi to Nupuru 
Road is presented in Table 9.3 with the amount of US$353,300. The budget for the EMP is 
itemized and presented in the Bill of Quantities (BOQ). Costs were calculated based on 
prevailing prices and in consultation with the cost/quantity engineer and is incorporated in the 
BOQ for the subproject.   During construction, the contractor will be responsible for 
implementing the mitigation measures indicated in the EMP table (Table 9.4) which they will 
update based on their specific construction methodologies. The contactor will be responsible  
for  purchase  of  the  requisite  environmental  monitoring  equipment  and  the laboratory 
analysis of the samples where required. 
 

Table 9.3 Estimated Cost for the Environmental Monitoring Plan 

ITEM  
STA 

FREQUENCY COST (US$) 

Equipment Pre- 
construction 

Construction Operation UNIT TOTAL 

Water Quality 
(Portable 
Sampler) 

  
1.00 

 
0.00 

 
0.00 

 
3,500.00 

 
3,500.00 

Air Quality 
3 Gas Analyzer 
PM 10 Sampler 

  
1.00 
1.00 

 
0.00 
0.00 

 
0.00 
0.00 

 
5,000.00 
4,000.00 

 
5,000.00 
4,000.00 

Ambient Noise 
(Portable Noise 
Meter) 

  
1.00 

 
0.00 

 
0.00 

 
2,000.00 

 
2,000.00 

 
SUB TOTAL A 

 
14,500.00 

 
Regular 

Monitoring/Field 
Sampling 

  
 

Pre-
construction 

 
 

Construction 

 
 

Operation 

 
 

UNIT 

 
 

TOTAL 

Water Quality 7 1.00 24.00 4.00 300.00 60,900.00 

Air Quality 9 1.00 24.00 4.00 200.00 52,200.00 

Noise 9 1.00 24.00 4.00 100.00 26,100.00 

 
SUB TOTAL B 139,200.00 
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Laboratory 
Analysis of 

Samples 

  
Pre-

construction 

 
Construction 

 
Operation UNIT 

COST 
TOTAL 
COST 

Water Quality 7 1.00 24.00 4.00 600.00 121,800.00 

Air Quality 9 1.00 24.00 4.00 300.00 78,300.00 

Noise 9 1.00 24.00 4.00 0.00 0.00 

SUB TOTAL C 200,100.00 

 
GRAND TOTAL 

 
353,300.00 
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Table 9.4 Environmental Management Plan (EMP)  and the Monitoring Matrix 

MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

PRE-CONSTRUCTION STAGE 

Survey and land 
acquisition 

Land clearance MOAs 
RP/Due Diligence Report 

DOW As per RP As per RP HRMG 

Climate change 
adaptation 

Flood return frequency 
is reduced. If 
structures are 
undersized there will 
be an early failure of 
the structures. 

 Slopes have been designed to 
appropriate angles for the soil 
types encountered with benches 
and bench drains where 
necessitated by the height of the 
slope; 

 None of the bridges have been 
reported as being overtopped 
and site observations confirm 
that there appears to be 
adequate flood clearance at the 
existing bridges; 

 Minor repairs of bridges will be 
undertaken when necessary; 

 Based on the inventory of the 
existing culverts and 
observations of natural 
watercourses, replacement and 
additional culverts have been 
provided to cater for the 
anticipated flows with an 
allowance for an increase in flow 
and some sedimentation in 
treatment of culvert inlet and flow  

CSC and DOW Part of 
detailed 
design – 
Project 3 

Once at the design 
stage 

DOW-ESSU 
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MITIGATION MEASURES 
. 

MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  outlet works to ensure smooth 
conditions and to minimize any 
risks of scour; 

 Roadside drains have been 
designed to cater for the 
anticipated run-off from the 
carriageway and adjacent slopes 
with lined drains provided where 
the longitudinal gradient exceeds 
3% or where the soil is 
considered susceptible to 
erosion; and 

 Sealing of the carriageway will be 
extended to the shoulders where 
there is a steep longitudinal 
gradient or high super-elevation 
or a combination of both to 
protect the shoulders from scour 

    

Review EMP and 
integrate 
construction 
section of EMP 
in BCD 

Avoid loss of 
environmental 
competence in project 

 For the BCD section “Special 
Conditions of Contract” the 
following will be included: (i) prior 
to the tender being called the 
EMP will be revised and updated 
as required based on the detailed 
design; (ii) the updated EMP and 
provisions form the EMP section 
of the IEE will be extracted and 
will be attached to the 

ESSU and PIU Project cost Once during 
design stage 

PIU 
Verified by DOW 
and ADB 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  BCD - Section 6 - Employer’s 
Requirements; (iii) in Part 1 the 
Price Schedule 4 - Bill of 
Quantities, provisional sums will 
be included for the preparation 
and implementation of the 
construction environment 
management plan (CEMP) and 
for monitoring; and, (iv) in the 
BCD section “Special Conditions 
of Contract” the construction 
section of the EMP will form part 
of the BCD; and 

 Inclusion of SPS Appendix 5 - 
Prohibited Investment Activities 
List in the BCD. In order that the 
subproject comply with the SPS, 
it will be necessary to include in 
the BCD reference to Appendix 5 
- Prohibited Investment Activities 
List of the SPS 

    

Bid evaluation 
and selection of 
contractor 

Selection of competent 
contractor will ensure 
that the environmental 
integrity of the 
subproject is 
maintained 

 That the CEMP to be prepared 
by the contractor in response to 
the BCD EMP section has been 
costed into the bid price; 
The contractor is required to 
provide the name, details of 
qualifications and experience of 
the person on the contractor’s 

PIU and ESSU Project cost Once during 
bidding process 

PIU/ESSU 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  team who will be responsible for 
the environmental compliance 
requirements and the preparation 
of CEMP. Should the contractor 
not provide these details, the bid 
will be considered to be non-
compliant and the bid rejected; 

 The contractor will take-up 
opportunities for capacity building 
in environmental management 
and particularly, prior to 
preparation of the CEMP, will 
undergo induction training on 
EMP requirements and 
provisions to be provided by the 
CSC and HRMG; and 

 The provision of training 
therefore is essential in the 
development of the CEMP and 
the eventual implementation of 
the CEMP. The capacity building 
of both the contractor and HRMG 
to monitor and implement CEMP 
is highly recommended. 

    

Construction 
EMP (EMP)  
submitted and 
approved before 
work 
commences 

Contractor inducted to 
site, provided training 
and reduced risk of 
non- compliance with 
requirements 

 The CEMP will be up-dated, 
reviewed and signed off by CSC 
and the final approval will be 
given by ESSU, subject to 
meeting all requirements. 

 Contractor identifies and secures  

Contractor 
CSC/ESSU 

Incl. in BOQ 
and project 

As per EMP Contractor and 
ESSU 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  necessary permits/compliance 
approval requirements and 
complies with all permitting 
requirements associated with the 
CEMP including quarry permits, 
approval/ requirements for 
establishment of batching plant, 
disposal sites and other related 
activities for submission and 
approval of HRMG/ESSU and 
CEPA. 

 As required to meet the 
monitoring provisions of the 
EMP, the Contractor shall 
engage the services of 
environmental experts in the 
University of Technology in Lae 
and/or other qualified and 
capable organizations to collect 
baseline data for air quality, 
noise levels and water quality as 
defined in the EMP one month 
upon receipt of the Notice to 
Proceed. Monitoring for specific 
parameters and indicators will 
conducted at the frequency 
specified in the EMP throughout 
the construction period. This will 
be reported in progress and  

    

  



HRRIIP: Henganofi to Nupuru Road 

75 

 

MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  monitoring reports.     

Induction of 
contractor to site 

Maintenance of 
environmental values 
by ensuring that 
contractor understands 
and addresses the 
CEMP conditions 

 Contractor will undergo training 
and prepare and submit the 
CEMP; 

 Contractor together with the 
person on the contractor’s staff 
who will be responsible for 
supervising and monitoring the 
CEMP and all the concerned 
staff of the contractor will meet 
the ESSU, HRMG and the CSC 
on- site where the CEMP 
requirements will be confirmed 
by the contractor; 

 Contractor and their staff will also 
bemade cognizant of the 
grievance redress mechanism 
(GRM) recording and resolution 
requirements and protocols for 
addressing complaints, issues 
and concerns raised by the 
stakeholders during the 
construction; 

 Contractor will also be advised of 
the responsibility of securing 
environment permits if needed 
and assessment of sources 
(quarries, river, etc.) of materials. 
All employees of the contractor 
will be made aware of the  

Contractor 
PIU/HRMG 

Project cost Once; verify that 
induction has been 
carried out and 
contractor is 
competent to 
implement CEMP 

PIU/ESSU 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  safeguards requirements and 
their obligations as stipulated in 
in the CEMP 

    

CONSTRUCTION STAGE 

Mobilization of 
the contractor, 
construction 
camp and 
works/materials 
sites prepared 

Presence of 
construction workers 
affect community; 
Village protocols 
ignored and potential 
for conflict and unrest; 
Access to materials 
sites and any new 
operations not 
permitted or agreed 
creating conflicts and 
environmental impacts 

 Village protocols will be 
discussed with workers as part of 
awareness and mobilization 
training; 

 The contractor is to ensure that 
workers’ actions outside work site 
are controlled and village codes 
and rules of conduct are 
observed at all times; 

 The contractor will identify one 
member of their staff to be the 
liaison between the village chiefs 
and elders and contractor, as well 
as between the contractor and 
ESSU; 

 Worker camp location and 
facilities will be located at least 
500m from settlements and 
agreed with local communities 
and facilities approved by ESSU 
and managed to minimize 
impacts; 

 Adequate signage and security 
provided at the site office and 
works yard and prevention of  

Contractor CEP 
Village leaders 
and land/resource 
owners 

Included in 
contract price 

Weekly or as 
required until site 
has been 
established. Verify 
that clearance and 
excavation has 
met mitigation 
requirements. 
 
At start of site 
establishment, 
then as required 
Weekly or as 
required until site 
has been 
established. Verify 
that quarry and 
materials fill sites 
meet mitigation 
requirements. 
 
During conduct of 
rehabilitation works 
and when 
necessary 

Contractor, 
CSC/HRMG to 
verify Community 
members to 
monitor 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  unauthorized people (especially 
children) entering the area; 

 As many local workers as 
possible will be hired and trained; 
Provide adequate housing for all 
workers at the construction 
camps and establish clean 
canteen/eating and cooking 
areas; 

 Construction camp(s) will be 
established in areas with 
adequate drainage in order to 
prevent water logging at the 
camp and formation of breeding 
sites for mosquitoes in order to 
facilitate flow of the treated 
effluents; 

 Potable water, clean water for 
showers, hygienic sanitation 
facilities/toilets with sufficient 
water supply, worker 
canteen/rest area and first aid 
facilities will be provided. 
Separate toilets shall be provided 
for male and female workers; 

 Portable lavatories (or at least pit 
latrines in remote areas) shall be 
installed and open defecation 
shall be prohibited and use of 
lavatories encouraged by  
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MITIGATION MEASURES MONITORING 
Activity Environmental 

impact 
Proposed mitigation measures Implementing 

responsibility 
Mitigation 

cost 
Frequency and 

means of 
monitoring 

Monitoring 
responsibility 

  cleaning lavatories daily and by 
keeping lavatory facilities clean 
at all times; 

 Wastewater effluent from 
contractors’ workshops and 
equipment washing-yards will be 
passed through gravel/sand beds 
and all oil/grease contaminants 
will be removed before 
discharging it into natural 
streams. Oil and grease residues 
shall be stored in drums awaiting 
disposal in line with the agreed 
waste management section of 
the EMP; 

 Predictable wastewater effluent 
discharges from construction 
works shall have the necessary 
permits from CEPA and local 
authorities before the works 
commence; 

 As much as possible, food shall 
be provided from farms nearby or 
imported to the area. Poaching of 
animals or birds for ‘bush meat’ 
will be banned; 

 Solid and liquid wastes will be 
managed in line with the 
management section of the EMP 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  Use of guns and hunting 
equipment provisions of the 
waste by workers will be banned 
and dismiss workers taking or 
using green timber or hunting or 
in possession of wildlife; 

 Entry to the protected and wildlife 
management areas and/or 
sensitive areas (forested areas 
and rivers) by workers will be 
banned; 

 Provision of adequate protection 
to the general public in the 
vicinity of the work site, including 
advance notice of 
commencement of works, 
installing safety barriers as 
required by villagers, and 
signage or marking of the work 
areas; 

 Provision of safe access across 
the works site (particularly during 
construction of drains) to people 
whose village and access are 
temporarily affected during 
construction works; 

 At all times workers should 
respect village and land owner’s 
boundaries and be recognize and  
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  follow village rules and terms of 
conduct (especially addressing 
women and elders); Avoid 
damage to productive trees and 
gardens, water resources and 
springs; 

 The contactor will engage an 
approved service provider to 
deliver HIV/AIDS/STIs 
awareness and prevention for the 
contractor’s workers and 
adjacent communities; 

 Land used for campsites shall be 
restored to the original condition 
as far as practicable and the area 
shall be planted with appropriate 
trees / shrubs as soon as 
practicable after it is vacated and 
cleaned; 

 Work and camp sites will be 
cleaned up to the satisfaction of 
and local community after use; 
and 

 Licenses and EPs for materials 
extraction and spoil disposal will 
be obtained in advance and 
before work commences from the 
appropriate authorities including 
CEPA. 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

Operation of the 
various heavy 
equipment, 
vehicles and the 
operation of the 
batching and 
asphalt plants 
creating dust 
nuisance 

Impacts on air quality  Requisite air pollution control 
devices are to be installed in the 
ancillary facilities, i.e. batching 
and asphalt plants and mufflers 
are to be installed in all vehicles; 

 Appropriate traffic signs shall be 
installed around residential areas 
advising approaching motorists 
to maintain slow speeds to 
prevent rising dust in these 
areas; 

 Water sprinkling, water fogging, 
broom sweeping will be carried 
out in dust prone locations, 
unpaved haulage roads, 
earthworks, stockpiles including 
asphalt mixing plant areas; 

 Open burning of solid wastes 
(plastic, paper, organic matters) 
will be prohibited. 

 Use of dust control methods 
(such as covers, water 
suppression s, or increase 
moisture content for open 
materials storage piles) will be 
practiced.A regular vehicle 
maintenance and repair program 
will be implemented to reduce 
the emission of fumes from 
exhaust pipes. 

 Masks and personal protective 

Contractor Included in 
contract price 

As determined by 
wind and site 
conditions. 
Complaints from 
communities 
(GRM and 
records) 

Contractor, 
CSC/HRMG to 
verify Community 
members to 
monitor air quality 
after training by 
HRMG 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  equipment (PPE) will be provided 
to the construction workers to 
protect workers from inhalation of 
dust and exhaust fumes 

 Mixing plants and asphalt (hot 
mix) plants including crushers 
and the batching plants will be 
located at least 1 km downwind 
from the nearest settlement only 
after receiving permission from 
the Construction Supervision 
Consultant (CSC). Hot mix plant 
will be fitted with stack /chimney 
of adequate height as prescribed 
by CSC to ensure enough 
dispersion of exit gases. 

 Bitumen emulsion and bitumen 
heaters will be used to the extent 
feasible. 

 Diesel generating sets will be 
fitted with adequate stack height; 
and 

 Low-sulphur diesel will be used 
in generator sets as well as other 
machinery. 

    

Operation of 
plant and 
vehicles; works 
using machinery 

Noise and vibration  Temporary construction facilities 
such as labor camps, vehicle 
maintenance workshop and earth 

moving equipment will be 

Contractor Included in 
contract price 

As determined by 
village protocols 
and site 
conditions. 

Contractor, 
CSC/HRMG to 
verify Community 
members to 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  located at least 1 km away from 
settlements and other sensitive 
areas as far as possible. 

 Noise sources such as stone 
crushers, vehicles movements 
and stone quarry will be re-
located to less sensitive areas 
and at least 1 km away to take 
advantage of distance and 
shielding. 

 Opportunities will be explored to 
take advantage of the natural 
topography as a noise buffer 
such as behind the ridge that 
break the line of sight between 
the source of noise and the 
receptors during facility design. 

 Silencers will be installed in 
construction equipment and 
machinery and maintained 
properly at all times. 

 Equipment and machinery with 
lower sound levels will be 
selected for the use. 

 Protection devices such as ear 
plugs or ear muffs will be provided 
to the workers during period of 
operating high noise generating 
machines Noise levels will be 
regularly measured during the 

  Complaints from 
communities 
(GRM and 
records) 

monitor ambient 
noise levels after 
training by HRMG 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  peak of construction period in 
particular using portable noise 
meters to ensure the 
effectiveness of mitigation 
measures. Local youth will be 
trained to monitor the noise level 
and record relevant data. 

 Noise generation activities will 
be carried out between 5 am to 6 
pm only to avoid disturbance to 
nearby communities at night. 
Only in extreme instances will 
work beyond these hours be 
allowed after the Public 
Relations Officer (PRO) of the 
contractor have informed the 
community about change in work 
program well in advance. 

 Noise barriers such as earth 
mounds or walls of wood, metal 
that form a solid obstacle 
between the road and roadside 
community will be used, 
especially in the schools and 
hospitals. 

 Proper information and 
notification of the concerned local 
government unit will be conducted 
to prevent disturbance and areas. 

    

  



HRRIIP: Henganofi to Nupuru Road 

85 

 

MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  nuisance to nearby settlement     

Works adjacent 
to streams and 
rivers; accidental 
spills 

Water quality impacts - 
contamination of 
nearby water courses; 
blocked streams and 
rivers; sedimentation 
and turbidity 

 The CEMP will include a detailed 
erosion and sedimentation control 
plan; 

 Lubricants will be stored in 
containers / dedicated enclosures 
with a sealed floor 

 >50m from water bodies; 

 Work in rivers / streams will be 
scheduled during dry season and 
work duration shall be as short as 
possible. Bare slopes shall be 
stabilized immediately after works 
are completed; 

 Stockpile areas and storage areas 
for hazardous substances shall be 
located away from water bodies; 

 Washing of machinery and 
vehicles in surface waters shall be 
prohibited; 

 Sediment controls such as silt 
fences or other sediment reducing 
devices (rock dams or silt 
barriers), to prevent both siltation 
and silt migration during works 
being undertaken in the vicinity of 
streams and rivers; 

 Sediment control devices will be 
cleaned and dewatered, 
discharges will not be to the 

Contractor Included in 
contract price 

As determined by 
EMP 

Contractor, 
CSC/HRMG to 
verify Community 
members to 
monitor water 
quality after 
training by HRMG 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  rivers or streams. Consultation 
with land owners and village 
chiefs will identify suitable land-
based areas for settling ponds or 
discharge areas; 

 Diversion ditches will be dug 
around material stockpiles; 

 Minimizing interference with 
natural water flow in rivers, water-
courses or streams within or 
adjacent to work sites. Abstraction 
from rivers will only be allowed 
after permission from ESSU. 
Pollution of water resources will 
not be permitted; 

 Solid wastes, debris, spent oil or 
fuel from construction machinery 
or plant, construction material, or 
waste vegetation removed from 
work sites will not be dumped in 
or near streams, rivers or 
waterways 

 Discharge of sediment laden 
construction water or material 
(including dredged spoil) directly 
into the rivers, sea, inter-tidal area 
or surface waters will not be 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  permitted. All such construction 
water will be discharged to 
settling ponds or settling tanks 
with sufficient capacity to provide 
holding times that will allow 
settlement, prior to final 
discharge; 

 Discharge zones from culverts 
and drainage structures will be 
carefully identified, and structures 
will be lined with rip-rap. Down- 
drains and chutes will be lined 
with rip-rap, masonry or concrete. 
Spillage ways will be lined with 
rip-rap to prevent under-cutting; 

 Spoil and material stock piles will 
not be located near the coast or 
within 50 m of waterways, 
streams or rivers, or on the edge 
of slopes or hills above rivers or 
stream and will be surrounded by 
perimeter diversion drains; 

 Hydro-carbons, fuel, and other 
chemicals as required for the 
works, will be stored insecure 
containers or tanks located away 
from the coast, surface waters, or 
streams; 

 Hydro-carbons, fuel, and oil spills 
will be contained and immediately  
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

   cleaned up as per the 
requirements of the emergency 
response plan to be prepared as 
part of the CEMP by the 
contractor (and approved by 
ESSU at the pre-construction 
stage); 

 Surplus used oil and waste 
hydrocarbons will be disposed of 
at approved sites and under no 
circumstances should oil be 
discharged to soil; 

 Contractor’s site office and works 
yard to be equipped with portable 
sanitary latrines that do not 
discharge directly to or pollute 
surface waters and waterways; 
and 

 All water, waste-water and other 
liquids used or generated by 
project works and activities will be 
collected and disposed of in an 
approved manner and in an 
approved location. Such disposal 
will not be permitted to cause 
either pollution or nuisance 

 Plan works to be carried out over 
the creeks only for dry season; 

  
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Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

   Plan operations to avoid creating 
downstream turbidity; 

 Ensure that the creek channel is 
properly restored upon completion 
of the works. 

 The contractor has to ensure that 
spoils are properly contained and 
drained. Waste disposal areas for 
construction workers should also 
be contained and secured. The 
contractor can utilize composting 
or the use of pits for waste 
disposal. This waste disposal 
area should be situated far from 
the banks of the river. 

 Workers should also be provided 
with toilet facilities including septic 
tank at the campsite and office. 
These toilet facilities should be 
sanitized and situated also far 
from the banks of water courses. 
The workers should also be 

    

Earthworks, land 
clearance, 
materials 
storage/stock-
piles 

Erosion, 
sedimentation, run- off 

 Include an erosion and 
sedimentation control plan in the 
CEMP; 

 As far as possible construction 
works will be scheduled for the 
dry season and strictly follow the 
design requirements and 
specifications, particularly 

Contractor Included in 
contract price 

As per EMP 
Requirements; 

Contractor, 
CSC/HRMG to 
verify 
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Mitigation 
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means of 
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Monitoring 
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  those dealing with slope 
stabilization. Schedule 
construction so that large areas of 
soil are not laid bare during wet 
seasons, and avoid excavating 
areas and operating machinery in 
wet ground conditions; 

 As much as possible, ground 
disturbance (particularly for 
earthwork cuts) should be 
minimized, and stabilized either 
by benching, proper side sloping, 
vegetation, or any combination of 
these; 

 It is important that the length of 
time during which bare surfaces 
are exposed is minimized. Re-
vegetation is critical in steeply 
sloping embankment areas of the 
road sections where it will be 
immediately carried out on each 
completed section; 

 Excavated soils shall be 
prevented from being washed 
from the work area into nearby 
water bodies (especially during 
inclement weather) by 
immediately hauling these 
materials away and disposing of  
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means of 
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Monitoring 
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  them in approved disposal sites. 
Work scheduling shall take into 
account potential weather 
disturbances and rainy days 
historically recorded in the area. 
This will allow worked areas to be 
properly managed and avoid large 
disturbed areas being exposed 
longer than necessary. 
Stockpiling of base and sub-base 
materials shall be also kept to a 
minimum to avoid these from 
being exposed longer than 
necessary; 

 Topsoil is removed and stored in 
separate heaps that are located in 
stable areas for later re-use for 
site rehabilitation. Spoil is 
prohibited from being dumped 
over the side of  slopes and hills; 

 Excavated material is sorted as 
either suitable (able to be reused) 
and unsuitable (to be disposed of) 
materials. It is common in 
construction sites for the local 
people to request and utilize such 
materials for levelling of their 
property; 

 Materials are not to be 
disposed/stockpiled less than 20 
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Frequency and 
means of 
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Monitoring 
responsibility 

  meters from water courses; 

 Side-casting of materials shall not 
be undertaken especially during 
the wet season; 

 Concrete and asphalt batching 
areas are to be provided with 
bunds to control movement of 
runoff to waterways; 

 Balance cut and fill requirements 
to minimize impacts from 
extraction of aggregates; 

 Topsoil and overburden are to be 
stockpiled near the site and 
covered with tarpaulin fenced off 
for safety and security 
considerations and later reused to 
re-contour borrow pits after 
completion of works; 

 Adequate drainage shall be 
provided in the material 
source/quarry areas to prevent 
the accumulation of stagnant 
water during the operation; 

 Should stagnant water 
accumulate, the borrow pits shall 
immediately be de-watered to 
prevent the creation of mosquito 
breeding grounds; 
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means of 
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   Material sources and quarry areas 
shall preferably located near the 
alignment to minimize hauling 
distance and time and 
disturbance to settlement areas 
along the haul roads; 

 Damage to access roads, garden 
plots, and other property resulting 
from the operation of the quarry, 
material sources and dump sites 
and transport of materials are to 
be reinstated after completion of 
works; 

 Existing quarry, material sources 
and dump areas are to be 
restored before a new site is 
opened; 

 Limit the extent of excavation to 
reduce potential for soil erosion; 

 Install silt traps and other control 
structures to trap eroded 
sediments and control the loss of 
eroded materials; 

 Engage soil conservation 
protection procedures in 
susceptible areas to avoid storm 
water runoff carrying eroded 
materials either, off-site to 
susceptible areas or, else onto 
already finished work areas; 
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means of 
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Monitoring 
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   The contractor will prepare a 
quarry management plan that 
meets the requirements of the 
DOW Code of Practice, which will 
include payment of a royalty to 
the landowners to extract 
materials from the site and 
closure of the site. It is important 
that the quarry management plan 
is approved by CSC prior to 
implementation; 

 Contain construction areas using 
a bund or trench, installation of 
sediment traps or isolate them 
from other surface run-off, and 
clean and rehabilitate them when 
construction is complete; and 

 At completion of work dumping 
and excavated areas to be re-top-
soiled and re-vegetated 

    

Material 
extraction and 
quarry sites 

Access to and use of 
materials sites and any 
new operations not 
permitted or agreed 
creating conflicts and 
environmental impacts 

 Properly remove topsoil, 
overburden, and low- quality 
materials and stockpile near the 
site  to be covered and preserved 
for rehabilitation: 

 Stockpile topsoil for later use and 
fence and re-contour borrow pits 
after use: 

Contractor 
ESSU-DOW, 
HRMG CEPA 

In BOQ and 
BCD 
provisions 
Incl. in project 

As per EMP and 
quarry extraction 
plans, permits and 
license/permit 
conditions 

Contractor 
ESSU-DOW, 
HRMG CEPA 
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Mitigation 
cost 
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means of 
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Monitoring 
responsibility 

   Use quarry with highest ratio 
between extractive capacity (both 
in terms of quality) and loss of 
natural state: 

 Use quarry sites lying close to the 
alignment not on slopes, with a 
high level of accessibility and with 
a low hill gradient; 

 Provide adequate drainage to 
avoid accumulation of stagnant 
water during quarry/borrow site 
operation; 

 Reinstate damaged access roads, 
agricultural land and other 
properties upon completion of 
construction works at each 
section, if damaged due to 
transport of quarry/borrow 
materials, other construction 
materials or any other project-
related activities; 

 Avoid use of quarry sites located 
on river beds. If it is not possible 
to locate quarries out of river 
beds, use only quarry sites lying 
on large rivers (>50m wide); 

 Choose alluvial materials from at 
least 10m from the banks of the 
river and maintain the and plant 
shrubs and trees to rehabilitate  
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Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  as required by CEPA.     

Spoil disposal Impacts on 
rivers/streams, soil 
stability, 
community/agri. land 
through incorrect spoil 
disposal 

 Spoil will be reused as far as 
possible for bulk filling; 

 Spoil will not be disposed of in 
rivers and streams or other 
natural drainage path; 

 Under no circumstances will 
spoil be dumped into any other 
watercourses (rivers, streams, 
drainage, irrigation canals, etc.); 

 Spoil disposal shall not cause 
sedimentation and obstruction of 
flow of watercourses, damage to 
agricultural land and densely 
vegetated areas; 

 The surplus shall not be 
stockpiled at the side of the road 
or dumped over the crash 
barriers; 

 Spoil will not be disposed of on 
fragile slopes, flood ways, 
wetland, farmland, forest, 
mangrove and associated salt 
flats, beaches, religious or other 
culturally sensitive areas or 
areas where a livelihood is 
derived; 

 Surplus spoil will be used where 
practicable for local repair works 

Contractor In BOQ As per EMP GRM Contractor HRMG 
ESSU 
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Monitoring 
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  to fill eroded gullies and 
depression areas and degraded 
land in consultation with local 
community;Spoils shall only be 
disposed to areas approved by 
local authority an land owner after 
approval by the CSC Engineer; 

 Spoil disposal will be monitored 
by ESSU and recorded using a 
written chain of custody (trip -
ticket) system to the designated 
disposal sites; 

 Random and uncontrolled tipping 
of spoil, or any material, will not 
be permitted. Suitable spoil 
dumping areas will be 
designated in consultation with 
the Engineer if environmentally 
acceptable and structurally safe 
only after land owners and 
village chiefs have provided 
written permission endorsed by 
the CSC Engineer. Before 
dumping commences spoil areas 
will be marked on a plan and in 
the field with marker poles / flags 
to define the agreed areas and 
limits fordisposal. 

 Spoil will be disposed of in 
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  disused quarries and abandoned 
borrow pits where practicable; 
Disposed spoil will be spread in 
m layers and compacted to 
optimum moisture content, 
covered with topsoil, landscaped 
and provided with drainage and 
vegetation to prevent erosion in 
line with best practice;The spoil 
disposal site shall be located at 
least 50m from surface water 
courses and shall be protected 
from erosion by avoiding 
formation of steep slopes and 
grassing; and 

 Spoil disposal area slopes will 
be rehabilitated and re-
vegetated when completed to 
the satisfaction of the CSC 
Engineer and endorsed by E 
SSU. 

    

Waste 
management 

Nuisance, health and 
safety impacts, land 
and/or water 
contamination form 
improper storage and 
disposal 

 Burning of waste associated with 
the project or the supporting 
activities is NOT allowed 
anywhere; 

 Segregation of wastes shall be 
observed. Cleared foliage, 
shrubs and grasses may be 
given to local farmers for fodder 
and fuel. Organic 
(biodegradables) shall be 

Contractor - CLO Included in 
contract price 

As per EMP GRM 
Initially once to 
approve storage 
and handling 
procedures then 
as required. Verify 
waste 
management plan 
and 
implementation of 
measures meet 
these 
requirements. 

Contractor, 
CSC/HRMG to 
verify 
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  collected and disposed of on-site 
by composting (burning waste not 
be allowed anywhere within the 
sub-project site footprint or in the 
camps); 

 Recyclables shall be recovered 
and sold to recyclers; 

 Solid waste from the camps will 
be properly collected and 
disposed only at the approved 
disposal sites; 

 The contractor will maximize the 
recycling of used materials to 
minimize generation of waste; 

 Used wood and timber be reused 
for formworks and other 
appropriate works; 

 Recovery of materials will be 
encouraged, however if these 
cannot be recovered for scrap 
value these materials are to be 
taken to an approved landfill sites 
for final disposition; and 

 Waste materials from the removal 
of bridge or bridge components, 
especially the logs used for the 
old bridges will be removed and 
properly store for disposal or 
given away for use by local 
people. 
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Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

Use of 
hazardous 
materials; 
storage and 
handling of fuel, 
lubricants and 
bitumen. 

Improper storage and 
handling of these 
materials results in 
pollution of the 
surrounding areas 
(land and soil) and 
contamination of water 
bodies and aquifers 
 
Health and safety 
issues 

 Workers involved in the utilization 
of fuel and lubricants are to be 
properly trained in the handling, 
storage and dispensing of such 
materials; 

 An emergency contingency plan 
will be prepared to address 
accidental spills and the 
occurrence of fire in the facilities; 

 Fuel and oil will need to be stored 
in dedicated areas, security 
fenced and provided with oil and 
water separators with fuel hoses 
and shut off valves locked and at 
least 20m away from the water 
courses/bodies; 

 The contractor must prepare a 
fuel handling procedure and 
employ trained personnel who are 
competent in fuel handling 
procedures; 

 The contractor will prepare an 
accidental spill response 
procedure to address accidental 
spills; 

 Any major spill is to be reported to 
DOW and CEPA; Segregate 
hazardous wastes (oily 

Contractor - CLO 
 

Included in 
contract price 

At start of work 
and whenever any 
hazardous 
compounds are to 
be brought to site. 
No Appendix 5 
activities initiated 
 
Initially once to 
approve storage 
and handling 
procedures then 
as required. Verify 
that storage and 
handling  of 
construction 
materials, fuel and 
lubricants meet 
these 
requirements. 

Contractor, 
CSC/HRMG to 
verify 
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responsibility 

  wastes, used batteries, fuel 
drums) and ensure that storage, 
transport and disposal shall not 
cause pollution and shall be 
undertaken consistent with 
national and local regulations; 

 Ensure all storage containers are 
in good condition with clear and 
proper labeling; 

 Regularly check containers for 
leakage and undertake necessary 
repair or replacement; 

 Store hazardous materials above 
flood level; 

 Discharge of oil contaminated 
water shall be prohibited; 

 Ensure availability of spill clean-
up materials (e.g., absorbent 
pads, etc.) specifically designed 
for petroleum products and other 
hazardous substances where 
such materials are being stored; 

 Spillage, if any, will be 
immediately cleared with utmost 
caution to leave no traces. Such 
incidences should be immediately 
reported to the CSC Engineer; 
and 

 The contractor will be required to 
display safety information in all  
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  work areas and to train workers in 
the safe use of these materials, 
including the provision of 
protective equipment for handling 
these substances. 

    

Vegetation 
removal, tree 
clearing; re- 
vegetation 

Impacts on flora; 
Accidental introduction 
of invasive species 

 Trees that need to be cut will be 
included in an inventory by the 
contractor in the pre- construction 
stage and trees that must be 
removed will be agreed with 
ESSU prior to cutting; 

 Vegetation clearing should be 
kept to a minimum, and occur 
only within the designated 
construction limits. Trees shall not 
be indiscriminately cut, but 
instead given root protection for 
replanting elsewhere if at all 
possible; 

 Vegetation clearance during 
surveying and demarcation 
activities, especially of trees along 
the road-side, will be minimized. 
Major trees (especially in village 
areas) that to be removed will be 
clearly marked, only marked trees 
will be removed  

 The contractor will be responsible  

Contractor 
 

Included in 
contract price 

At start of clearing 
work; 
Only marked trees 
removed; 
Re-vegetation plan 

Contractor, 
CSC/HRMG to 
verify 
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means of 
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   for providing adequate knowledge 
to construction workers in relation 
to existing laws and regulations 
regarding illegal logging. Contract 
documents and technical 
specifications will include clauses 
expressly prohibiting the felling of 
trees, not requiring to be cleared 
by the project, by construction 
workers for the term of the 
project; 

 Cut timber shall not be used for 
fuel by the contractor but shall be 
removed from the roadside and 
returned to the owner; and 

 Construction workers will be 
informed about general 
environmental protection and the 
need to avoid un-necessary 
felling of trees wherever possible 

 Vegetation clearance during 
construction activities, especially 
of trees along the road- side, will 
be avoided minimized; 

 The ESSU will supervise and 
monitor a ban on use of forest 
timber and workers shall be 
prohibited from cutting trees and 
mangrove for firewood or 
collecting wood from forest areas;  
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   and under no circumstances is 
the contractor or any of their sub-
contractors or employees 
permitted enter the forests to fell 
or remove trees or collect wood. 

    

Disturbance to 
habitats from 
works or 
presence of 
workers 

Impacts on flora  Labor employment agreement 
enforced by contractor that bans 
hunting and trading in wildlife by 
workers; 

 Contractor is to provide 
nutritionally adequate food 
supplies and rations at the 
construction camp; 

 Workers shall be prohibited from 
hunting or catching wildlife 
including fish; and 

 The contractor will be responsible 
for providing adequate knowledge 
to construction workers in respect 
of fauna. Contract documents and 
technical specifications will 
include clauses expressly 
prohibiting the poaching of fauna 
by construction workers and 
making the contractor responsible 
for imposing sanctions on any 
workers who are caught trapping, 
killing, poaching, being in 
possession of or having poached 
fauna. not due to the contractor’s 

Contractor Included in 
contract price 

At start of clearing 
work and through-
pout activities; 
GRM and other 

Contractor, 
CSC/HRMG to 
verify 
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  activities the contractor will be 
required to control the infestation 

    

Control of 
invasive species 

Loss of indigenous 
vegetation and or 
endemic fauna 

 Any potential seed sources such 
as earth and organic material 
that may be attached to 
machinery will be removed and 
disposed appropriately. 

 During replanting/re-vegetation 
works, new alien plant species 
(i.e., species not currently 
established in the region of the 
project) shall not be used. Only 
endemic species of vegetation 
are to be utilized for this 
purpose; 

 The contractor, CSC and HRMG 
will be required to observe for any 
infestations. 

 Should infestations occur on 
construction sites that are due or 
are not due to the contractor’s 
activities the contractor will be 
required to control the infestation 

Contractor Included in 
contract price 

Monthly during wet 
season or as 
required until site 
has been cleared 
of introduced 
invasive species. 
Verify that 
contractor has 
washed down 
machinery 

Contractor, 
CSC/HRMG to 
verify 

Access and 
traffic safety 

Presence of work 
sites, haulage of 
materials and plant, 
vehicles and 
machinery operating in  

works are being undertaken; 

 Contract clause specifying that 
care must be taken during the 
construction period to ensure 
that disruptions to access and  

Contractor - CLO Included in 
contract price 

Weekly or as 
required until site 
has been 
established. Verify 
that activities meet  

Contractor, 
CSC/HRMG to 
verify Community 
members to 
monitor 
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 areas traffic are minimized and that 
access to villages along the 
project road is maintained at all 
times; HRMG and village officials 
will be consulted in the event that 
access to a village has to be 
disrupted for any time and 
temporary access arrangements 
made; 

 Construction vehicles will use 
local access roads, or negotiate 
access with land owners, rather 
than drive across vegetation or 
agricultural land, to obtain access 
to material extraction sites. Where 
local roads are used, they will be 
reinstated to their original 
condition after the completion of 
work; 

 The road will kept free of debris, 
spoil, and any other material at all 
times; 

 Disposal sites and haul routes will 
be identified and coordinated with 
local officials; 

 Provision of adequate protection 
to the general public in the vicinity 
of the work site, including 
advance notice of 

  mitigation 
requirements. 
GRM 
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  commencement of works, 
installing safety barriers if 
required by villagers, and signage 
or marking of the work areas; and 

 Provision of safe access across 
the works site to people whose 
villages and access are 
temporarily affected during road 
re-sheeting activities. 

    

Activities/works 
affect services or 
provisioning 

Services disrupted  Inform affected communities well 
in advance; 

 Reconfirm power, water supply, 
telecommunications and irrigation 
systems likely to be interrupted by 
the works and any additional 
trees to be cut near utilities; 

 Contact all relevant local 
authorities for utilities and local 
village groups to plan re- 
provisioning of power, water 
supply, telecommunications and 
irrigation systems; 

 Relocate and reconnect utilities 
well ahead of commencement of 
construction works and 
coordinate with the relevant utility 
company at the district and district 
levels for relocation and 

Contractor DOW-
ESSU 

As per 
agreements 

As per the plan or 
requirements of 
utility providers 

Contractor DOW-
ESSU 
Utility providers 
GRM 
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  reconnection well before works 
commence and include for 
compensatory planting for trees; 

 Arrange reconnection of utilities 
and irrigation channels in the 
shortest practicable time before 
construction commences; and 

 If utilities are accidentally 
damaged during construction it 
shall be reported to the ESSU 
and DOW and utility authority and 
repairs arranged immediately at 
the contractor’s expense. 

    

Any works and 
activities 

Worker health and 
safety 

 At least one month before 
construction commences the 
contractors will demonstrate to 
the ESSU they are properly 
resourced and a 
qualified/experienced 
environment and safety officer 
(ESO) will be identified by the 
contractors in the bid; 

 Establishment of safety measures 
as required by law and by good 
engineering practice and 
provision of first aid facilities at 
work sites, in vehicles and 

Contractor – 
workers 

Included in 
contract price 

Weekly or as 
required until site 
has been 
established. 
Verify that EHSG 
measures meet 
requirements; 
Accident/incident 
registry 

Contractor, 
CSC/HRMG to 
verify Workers to 
monitor 
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means of 

monitoring 

Monitoring 
responsibility 

  establishment of an first 
aid/health post at the camp; 

 The contractor will conduct of 
training (assisted by ESSU) for all 
workers on safety and 
environmental hygiene at no cost 
to the employees. The contractor 
will instruct workers in health and 
safety matters as required by law 
and by good engineering practice 
and provide first aid facilities; 

 Instruction and induction of all 
workers shall be carried out for all 
operatives before they start work 
in health and safety matters, 
including road safety; 

 The contractor will instruct and 
induct all workers in health and 
safety matters (induction course) 
including construction camp rules 
and site agents will follow up with 
toolbox talks on a weekly basis. 
Workforce training for all workers 
starting on site will include safety 
and environmental hygiene; 

 Workers shall receive a daily 
safety and work briefing from 
contractors called the tool box 
talk; 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility Any works and 

activities 
Worker health and 
safety 

 Workers shall be provided with 
appropriate personnel protection 
equipment (PPE) such as safety 
boots, helmets, reflector vest, 
gloves, protective clothes, dust 
mask, goggles, and ear protection 
at no cost to the workers. 
Contractors will issue PPE on a 
daily basis to workers after the 
tool box talk; 

 Fencing will be installed on all 
areas of excavation greater than 
1m deep and sides of temporary 
works; 

 Reversing signals (visual and 
audible) shall be installed on all 
construction vehicles and plant; 

 Provision of potable water supply 
shall be maintained at all times in 
all work locations; 

 Fencing on all excavation, borrow 
pits and sides of temporary 
bridges; 

 Scheduling of regular (e.g. weekly 
tool box talks) to orientate the 
workers on health and safety 
issues related to their activities as 
well as on proper use of PPE; 

 Where worker exposure to traffic 
cannot be completely eliminated, 
protective barriers and warning 
sighs shall be provided to 

Contractor – 
CLO/GRC 

Included in 
contract price 

Weekly or as 
required until site 
has been 
established. Verify 
that EHSG 
measures meet 
requirements; 
Accident/incident 
registry 

Contractor, 
CSC/HRMG to 
verify Workers to 
monitor 

MITIGATION MEASURES MONITORING  
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Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  shield workers from passing 
vehicles. Another measure is to 
install channelling devices (e.g., 
traffic cones and barrels) to 
delineate the work zone and 
trained flag men at each end of 
the work current working zone; 
and 

 Construction camps shall be 
provided with toilets/sanitation 
facilities in accordance with local 
regulations to prevent any hazard 
to public health or contamination 
of land, surface or groundwater. 
These facilities shall be well 
maintained and cleaned regularly 
to encourage use and allow 
effective operation and emptied 
regularly so as never to overflow. 

    

Any works 
and 
activities 

Community 
health and 
safety 

 The contractor will appoint an 
ESO to address health and safety 
concerns and liaise with the 
ESSU and villages within the sub-
project area; 

 Barriers (e.g., temporary fences) 
and signs shall be installed at 
construction areas to prevent 
pedestrian access except at 
designated crossing points.  

Contract
or – 
CLO/GR
C 

Included in 
contract 
price 

Weekly or as 
required until 
site has been 
established. 
Verify that 
EHSG 
measures meet 
requirements; 
Accident/inciden
t registry 

Contractor, 
CSC/HRMG to 
verify Workers 
to monitor 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

   Adequate signage and security 
will be provided at the site office 
and works yard and prevention of 
unauthorized people (including 
children) entering work areas and 
camp. Warning signs will be 
provided at the periphery of the 
site warning the public not to 
enter; 

 The general public/local residents 
shall not be allowed in high-risk 
areas, e.g., excavation sites and 
areas where heavy equipment is 
in operation and these sites will 
have a watchman at the entrance 
to keep public out; 

 Speed restrictions shall be 
imposed on project vehicles and 
equipment traveling within 50m of 
villages and sensitive receptors 
(e.g. residential, schools, places 
of worship, etc.); 

 Provisions will be made for site 
security, barriers on trenches and 
covers to other holes and any 
other safety measures will be 
installed as necessary; 

 Drivers will be educated on safe 
driving practices to minimize 
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MITIGATION MEASURES 

 

MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  accidents and to prevent spill of 
spoil, hazardous substances (fuel 
and oil) and other construction 
materials during transport; 

 Contractors will ensure that no 
wastewater is discharged to local 
rivers, streams, lakes and 
irrigation channels and any other 
water bodies; 

 Measures to prevent proliferation 
of mosquitoes shall be 
implemented (e.g., provision of 
insecticide treated mosquito nets 
to workers, installation of proper 
drainage to avoid formation of 
stagnant water. Standing water 
will not be allowed to accumulate 
in the temporary drainage 
facilities or along the roadside); 

 The contractor shall make 
provision to ensure the 
construction workforce attends 
STI and HIV/AIDS prevention 
workshops provided through an 
approved service provider. The 
workshops will be delivered to the 
contractor’s workforce prior to 
commencement of any civil 
works; and 

 Village-based community raising 
awareness 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  about transmission of STIs and 
HIV, reproductive health and safe 
sex. The program will be 
implemented after contractor 
mobilization when training staff 
are in post and prior to 
construction works commencing. 

    

Excavation and 
clearance works 

Chance finds of 
physical cultural 
resources 

 Contractor to include “chance 
finds “ in CEMP; 

 Site agents will be instructed to 
keep a watching brief for relics in 
excavations; 

 Should any potential items be 
located, the PMU will immediately 
be contacted and work will be 
temporarily stopped in that area; 

 The ESSU with the assistance of 
the CSC will determine if that item 
is of potential significance and 
contact DOW to pass the 
information to the relevant 
department in the government 
who will be invited to inspect the 
site; and 

 Work will be stopped to allow time 
for inspection, removal or in-situ 
preservation of the PCR and until 
the relevant government agency 
indicates works can re- 

Contractor, 
CSC/HRMG. 
CEPA/National 
Museum 

Included in 
contract price 

As required Contractor, 
CSC/HRMG to 
verify 
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MITIGATION MEASURES MONITORING 

Activity Environmental 
impact 

Proposed mitigation measures Implementing 
responsibility 

Mitigation 
cost 

Frequency and 
means of 

monitoring 

Monitoring 
responsibility 

  commence. 

 Until the government has 
responded to this invitation work 
will not re-commence in this 
location until agreement has been 
reached with the government and 
ESSU as to any required 
mitigation measures, which may 
include structured excavation. 

    

Operation Stage 

Infrastructure 
Maintenance 

Lowering of soil and 
water quality 

 All maintenance waste collected 

 Site kept tidy and no waste 
allowed to accumulate in yard or 
sites 

DOW DOW 
operating cost 

During conduct of 
maintenance 
works 

PIU-ESSU 

Noise and 
emissions 
Control 

Increase levels of 
noise and emission 

 Not a major concern due to low 
volume. If traffic increases 
significantly, provision of 
noise/dust fence barriers at 
selected locations (school and 
hospital). If required quarterly 
measurements to be undertaken. 

DOW/CEPA DOW 
operating cost 

TBC PIU-ESSU 

Public Safety Safety issues from 
increased traffic 

 Traffic calming measures (e.g. 
speed bumps) at selected sites 
i.e. schools, markets, and densely 
populated areas. 

 Provision of off-road let down 
stops for vehicles 

 Proper road signage and 
pavement markings, particularly 
accident-prone spots 

DOW/CEPA DOW 
operating cost 

Duration of 
operation 

PIU-ESSU 
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IX. CONCLUSION AND RECOMMENDATION 

204. The project will rehabilitate and upgrade the existing Henganofi to Nupuru Road and 
enhance connectivity between the rural areas in the district of Henganofi. This will result in 
substantial improvements in living conditions in the areas where access is currently hindered by 
poor road conditions.  
 
205. The IEE has reviewed the environmental impacts associated with the sub-project and 
has developed a comprehensive EMP to address these activities. The Henganofi to Nupuru 
Road is an existing roadway and the immediate environment is already disturbed. No significant 
flora or fauna will be affected, and the road does not traverse any biodiversity conservation 
areas or areas of significant habitat that require further study or evaluation. The beneficiaries of 
the proposed development will be the communities along the road which have been consulted 
and support the subproject. The IEE concludes that adverse environmental impacts arising from 
the rehabilitation and upgrading of the Henganofi to Nupuru Road can be minimized to 
insignificant levels. The subproject is classified as a Category B project as the impacts are site-
specific, few, if any, are irreversible and most impacts can be readily mitigated by the measures 
set out in the EMP.  
 
206. Compliance with the requirements through the implementation of the Contractor’s 
approved CEMP will be monitored and reported on by the CSC and HRMG. Based on the 
experiences of Tranche 1, the capacity and capabilities of the HRMG will require strengthening 
through the following: 
 

(i) The deployment of additional Environmental Officers to HRMG.  
 
(ii) The provision of “In house” training to be provided by ESSU covering all aspects 

of monitoring and reporting on environmental matters with possible short term 
overseas educational visits to support the “in-house” training. 

 
(iii) The provision of sufficient logistical support from DoW. 
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ANNEXES 

Annex A: List of International Treaties and Agreements to which PNG is a Signatory 
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Community Liaison Officer (CLO) 
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ANNEX A: LIST OF INTERNATIONAL TREATIES AND AGREEMENTS TO WHICH PNG IS A 
SIGNATORY 

International Convention on Biological Diversity, Rio de Janeiro 1992 
 
International Plant Protection Convention, Rome 1951 
 
International Convention for the Prevention of Pollution of the Sea by Oil, London 1954 
 
Plant Protection Agreement for the South East Asia and Pacific Region, Rome 1956 
International Convention on Civil Liability for Oil Pollution Damage, Brussels 1969 
 
RAMSAR Convention on Wetlands of International Importance, especially waterfowl habitat 
1971 
 
International Convention on the Prevention of Marine Pollution by Dumping of Wastes and other 
Matter, London, Mexico City, Moscow 1972  
 
Convention on the World Cultural Heritage and Natural Heritage, 1972 
 
International Convention on International Trade in Endangered Species of Wild Fauna and 
Flora, Washington 1973 (CITES Treaty).  
 
International Convention on the Conservation of Migratory Species of Wild fauna and Flora, 
1973 
 
International Convention on the Conservation of Nature in the South Pacific, Apia 1976 
 
International Convention on the Prohibition of Military or any other Hostile Use of Environmental 
Modification Techniques, New York 1976 
 
United Nations Convention on the Law of the Sea, Montego Bay 1982 International Convention 
for the Protection of the Natural Resources and Environment of the South Pacific, 1986 (SPREP 
Convention) 
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ANNEX B: ESTIMATED WORKFORCE AND MACHINERY AND EQUIPMENT 
REQUIREMENTS 

Estimated Workforce Requirements for the Rehabilitation of the Henganofi to Nupuru Road 

WORKER NUMBER 

Professionals 34 

Project Manager 1 

Deputy Project Manager 2 

Project Engineer 1 

Deputy Project Engineer/Lab Manager 1 

Equipment Manager 1 

Civil Engineer 2 

Pavement Engineer 1 

Materials/Quality Assurance/Quality Control Engineer 1 

Surveyor 2 

Survey Assistant 4 

Quality Assurance/Quality Control Assistant 4 

Administration Manager 1 

Budget and Contract Manager 1 

Accountant 1 

Book Keeper 1 

Administration Assistant 2 

Secretary 1 

Staff Officer 2 

Environmental Officer 1 

Public Liaison Officer 2 

Compensation Officer 1 

HIV Trainer 1 

Skilled 77 

Supervisor 5 

Foremen 11 

Equipment Operators 12 

Carpenter 10 

Mechanic 8 

Storemen 4 

Laboratory Technicians 9 

Drivers 15 

Cook 4 

Unskilled 120 

Laborers 105 

Security Guard 10 

Cleaner 5 

TOTAL 231 
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Estimated Machinery/Equipment Required for the Rehabilitation of the Henganofi to 
Nupuru Road 

MACHINERY/EQUIPMENT NUMBER 

Bulldozer D9 1 

Bulldozer D6 2 

Excavator 3 

Front End Loader 4 

Grader 2 

Vibratory Roller 2 

Tip Truck 8 

Flat Bed Truck 1 

Low Loader 1 

Crane 40 Ton 1 

Welding Machine 2 

Mechanical Workshop 1 

Testing Laboratory 1 

Survey Equipment 3 

Fuel Truck 2 

Scaffolding 1 

Compressor 2 

Rock Drills 1 

Spray Painters 2 

Bitumen Truck 1 

Water Truck 2 

Bitumen Kettles 1 

Demountable Buildings 3 

Camp Buildings 1 

Gravel Screening Plant 1 

Crushing  Plant 2 

Concrete Mixer Large 2 

Concrete Mixer Small 2 

4WD Vehicles 8 

TOTAL 63 
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Annex C: Documentation of the Public Consultations Conducted for the Proposed 
Rehabilitation of the Henganofi to Nupuru Road 
 

 
Stakeholders during Public Consultation at Fore Station 

 

Participants to the Public Consultation at 6 Mile 
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Elders and Local Level Officials during the Public Consultation in Imaka Area 

 

  
Public Consultation in the Lufa/Henganofi Border League 

PARTICIPATION LIST 
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22 March 2013 

Fore station (ch:18+600) 

Name Sex Role 

Graham Stanley Male Youth 

Felix Aifa Male Leader 

Jonah Aifa Male Leader 

Jonah  Tanimo Male Leader 

Stanley Aunnemo Male Subsistence Farmer 

Soka Kuba Male Youth 

Titus Tanino Male Subsistence Farmer 

Tulex Bata Male Subsistence Farmer 

Jogave Timi Male Youth 

Philmon Vegofi Male Subsistence Farmer 

Joe Navi Male Subsistence Farmer 

Ovis Novi Male Youth 

Thomas aita Male Subsistence Farmer 

Maria Timbo Female Subsistence Farmer 

Simon Eve Male Subsistence Farmer 

Soo Smara Female Subsistence Farmer 

Bun Bata Female Subsistence Farmer 

Ikerafa Cowboy Female Subsistence Farmer 

Apifa Movin Female Subsistence Farmer 

Martin Ave Male Subsistence Farmer 

Waro Kenui Male Subsistence Farmer 

 
 
 
 

22 March 2013 
Futago Area (ch:24+800) 

Name Sex Role 

Ephraim Kaka Male Youth Leader 

Johnson Kaka Male Church Pastor 

Gibson Kefa Male Assistant Church Pastor 

Totol Kafana Male Church Pastor 

Samuel Jacob Male Church Pastor 

Murphy Gideon Male Assistant Church Pastor 

Willy Male Assistant Church Pastor 

Joseph Sume Male Church Pastor 

Mathson Male Church Pastor 

Segapo Male Elder 

Obeth Jacob Female Womans Representative 

Higi Joe Male Youth Leader 
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22 March 2013 
6 Mile Area (ch:25+500) 

Name Sex Role 

Nelson P Male Elementary Teacher 

Mathew K Male Subsistence Farmer 

Alex K. B Male Community Leader 

Hone Male Student 

Francis Male Student 

Sompa Male Subsistence Farmer 

Kevin Male Subsistence Farmer 

Joto Male Pastor 

Konarive Female Housewife 

Joss Male Church Elder 

Kavusy Male Subsistence Farmer 

Kaune Male Student 

Juma Male Subsistence Farmer 

Sira Female Youth 

Melex Female Student 

Isifa Male Subsistence Farmer 

Aoto Male Subsistence Farmer 

Manakno Female Housewife 

Kinamo Male Subsistence Farmer 

Kevin Male Community Leader 

Lovinda Female Housewife 

Moviya Male Church Leader 

Vagio Female Housewife 

Honekfa Male Youth 

Italy Female Youth 

Tita Female Student 

Tom Male Student 

Iron Male Subsistence Farmer 

Atano Female Housewife 

Joma Male Youth 

 
 
 

22 March 2013 
Imaka (ch:27+300) 

Name Sex Role 

Sikuri Joaganaso Male Magistrate/Chairman Village Court 

Kamilius Hoto Male Youth Leader 

Jersy Firi Male Youth 

Marko Efermo Male Youth 

Saka Atete Male Subsistence Farmer 

Jole  Ajopa Male Subsistence Farmer 

Deka Kopi Male Subsistence Farmer 

Iso Wesley Male Youth 

Power Siviro Male Subsistence Farmer 
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22 March 2013 
Lufa/Henganofi Border League 

Name Sex Role 

Sopa Iko Male Leader 

Jack Kay Male Youth 

Segupe Male Leader/ sport official 

Konavoyo Male Leader/ sport official 

Hango Female Subsistence farmer 

Kala Male Church Leader-SDA 

Koifo Female Church Leader/ Womens Rep 

Alex Male Youth Leader 

Passie. M Male Church Rep 

Gideon Yawa Male Subsistence farmer 

Davi Yauka Male Subsistence farmer Youth 

Tetim P Male Youth leader 

Apako Male Peace officer/Land Mediator 

Haneba Male Youth leader 
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ANNEX D: TERMS OF REFERENCES FOR CONTRACTOR’S STAFF 
ENVIRONMENT, HEALTH AND SAFETY OFFICER (EHSO) 

COMMUNITY LIAISON OFFICER (CLO) 

I. CONTRACTOR’S STAFF  

1. The contractor is to appoint two staff as fulltime positions; environmental, health and 
safety officer and community liaison officer. These staff will be located at the construction site. 
 

 Environmental and Health and Safety Officer  A.

2. The environmental, health and safety officer (EHSO) will be responsible for the 
contractor’s staff complying with (i) the construction environmental management plan (CEMP) 
and (ii) health and safety requirements; and (iii) prevailing laws of Papua New Guinea and Asian 
Development Bank’s Safeguard Policy Statement. The EHSO will have suitable qualifications 
and be experienced in both of these areas. The EHSO will report to the contractor’s Site 
Engineer and will be responsible for the following:  
 

(i) Based on the EMP in the approved IEE, conditions and requirements set out in 
the bid and contract documentation, and construction methods to be employed 
by the contractor, prepare the construction environmental management plan 
(CEMP) and support to Department of Works (DOW) for approval; 

 
(ii) Ensuring the contractor and any sub-contractors comply with the CEMP 

requirements;  
 
(iii) Preparation of Emergency Response Procedure (ERP) as a specific section or 

part of the CEMP to be submitted to the DOW one week before work begins on 
site.  

 
(iv) Induction and training of contractor’s personnel and any sub-contractors in 

CEMP provisions and ERP;  
 
(v) Monitoring of contractor’s works and implementation of the CEMP and taking 

correction action as required to address issues arising;  
 
(vi) Preparation of summary of CEMP provisions as a ‘work statement’ before a new 

activity commences. Work statements will be delivered to workers at site and 
regular meetings;  

 
(vii) Issuing of safety gear and personal protective equipment (PPE); 
 
(viii) Induction of workers and visitors to site; 
 
(ix) Liaising with the HRMG’s Environmental Officer (EO) and  the Construction 

Supervision Consultant as required on all environmental and health and safety 
issues. 

 
(x) Maintaining a site diary compiling notes of daily and weekly inspections and other 

activities including provisions of training to workers 
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(xi) Preparing a monthly environmental, health and safety report and submitting the 
report to the Site Engineer, based on the site diary. The environmental, health 
and safety report will be incorporated into the contractor’s Monthly Report 
submitted to DOW and PIU.  

 
 Community Liaison Officer (CLO)  B.

3. The CLO will be appointed by the contractor and will be responsible for ensuring that 
good community relationships are developed between the contractor and the affected 
communities. The CLO reports to the SE and will be responsible for the following:  
 

(i) Preparation of a community liaison program that encapsulates the requirements 
of the IEE, the Gov PNG and the DoW requirements. 
 

(ii) Before the contractor commences work the CLO will arrange meetings with the 
affected communities and explain the work program to them including its hazards 
and benefits in terms of recruiting workers.  

 
(iii) Establishment of the HIV/AIDS program with the Ministry of Health.  

                                                
 
 


