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1. INTRODUCTION 

1.1. Project Background 

 

The Asian Development Bank (ADB) and the Australian aid programme, through the Department 

of Foreign Affairs and Trade (DFAT), jointly fund the Nuku’alofa Urban Development Sector 

Project (NUDSP). The NUDSP is a multi-sector urban development project that is expected to 

contribute to Tonga’s sustainable economic development by improving the standard of living in 

Nuku’alofa. The outcome of the project will be effective, efficient, and sustainable urban services.  

 

The project was completed in June 2020. Whilst the COVID-19 global pandemic disrupted planned 

activities for the project closure, this report provides details of ESU activities in the final 6 month 

period of the Project, along with a broader overview of the ESU operations over the term of the 

Project. 

 

Project outputs are: 

 

(i) Output 1 – Strengthened policy environment for delivery of urban services: 

The project will strengthen the policy environment for delivery of urban services in Tonga by (a) 

building capacity within Planning and Urban Management Agency (PUMA) to develop urban 

planning and management policies and to implement the Strategic Planning and Management 

Act for improved planning and coordination of urban services and urban infrastructure 

development; (b) reforming Tonga Water Board (TWB) and Waste Authority Limited (WAL) tariffs 

for recovery of water supply and solid waste services operations and maintenance costs; and (c) 

mandating the development and implementation of urban infrastructure asset management plans. 

 

(ii) Output 2 - Effective, efficient, and sustainable water supply services in 

Nuku’alofa: The core subproject will (a) increase the water production at the Mataki’eua 

Tongamai wellfield; (b) increase the raw water storage capacity; (c) improve the management of 

the water supply network through the creation of supply zones and improved bulk supply metering; 

(d) reduce unaccounted-for- water (UFW) from the current level, estimated at about 50% to less 

than 25%; (e) develop consumer water meter replacement policies and replace defective 

consumer meters; and (f) revenue collection, billing, and financial management capacity. 

 

(iii) Output 3 - Sustainable solid waste services in Nuku’alofa: This core subproject will 

assist WAL to improve its service delivery to the residents of Nuku’alofa by: improving waste 

disposal operations at the Tapuhia landfill, improving and expanding solid waste collection 

services, and strengthening financial management capacity in WAL. 

 

(iv) Output 4 - Other municipal services within Nuku’alofa: Other municipal services will be 

improved through the implementation of selected high-priority urban infrastructure components 

identified in the Urban Infrastructure Development Plan (UIDP) and the National Infrastructure 

Investment Plan (NIPP) (candidate subprojects) and could include upgrading of sanitation, 

construction of drains, upgrading of roads, and replacement of overhead power lines with 

underground electricity cables. Candidate subprojects will be selected in accordance with the 

criteria and due diligence requirements and approved by the project steering committee (PSC) and 

Asian Development Bank (ADB). 
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(v) Output 5 - Raised community awareness of municipal services: The project will raise 

community awareness of municipal services issues such planning and development consent 

requirements, household responsibilities for managing solid waste (reduce, recycle, re-use), and 

public health benefits of safe waste handling and disposal. The project will improve customer 

complaints mechanisms in TWB and WAL, and conduct public consultation on service standards, 

water conservation and demand management. The community awareness programs will also 

highlight the responsibilities of the Nuku’alofa community as beneficiaries of urban services such 

as the need to pay for services. Women’s groups and community associations will be consulted 

and encouraged to participate in urban planning and design issues. 

 

(vi) Output 6 - Effective project management: The project management unit (PMU), 

supported by project implementation assistance consultants will provide project design and 

supervision, monitoring, reporting, quality and cost control, screening and preparation of 

resettlement plans, and initial environmental evaluations for candidate subprojects, contract 

administration services and monitoring of the gender action plan. 

 

1.2. Environment and Social Unit 

A key requirement of the Project is to adhere to the Government of Tonga’s environmental 

regulations and the ADB Safeguards Policy (2009). To achieve this, the Project Management Unit 

(PMU) formed the Environment and Social Unit (ESU). The ESU is responsible for implementing 

all environmental and social monitoring and reporting processes. The ESU ensures that 

safeguards are integral to all aspects of project works. See Annex A for the Terms of Reference 

for the ESU. 

 

This report is the thirteenth Bi-Annual Environment and Social Unit (ESU) Monitoring Report to be 

submitted to the ADB. It provides an overview of all activities that have been undertaken in the 

reporting period of January 2020 to the end of the Project in June 2020. The report is also the 

ESU Closure Report, providing an overview of ESU activities throughout project implementation.  

 

The first ESU report was submitted to the ADB in February 2014, with reports submitted on a bi-

annual basis from that point forward. The Project timing coincided with the ADB Pacific 

Department strengthening the safeguard focus, particularly reporting requirements. Following a 

request from ADB, the PMU formed the Environment and Social Unit (ESU) within the Project 

team. The bi-annual report provides a focus for the ESU, to not only provide a summary of 

environmental and social aspects of project delivery, but to regularly take stock of challenges, and 

maintain a consistent focus on safeguards during project implementation.  

 

With Project completion, it is important to take stock of safeguard actions undertaken, and 

prioritize safeguard actions for the next urban sector project – the Tonga Integrated Urban 

Resilience Sector Project (TIURSP), due to commence in 2020. Project accomplishments and 

challenges are set out in this report, with an important focus on lessons learned.  

 

 



ESU Bi-Annual Report No 13 

Jan - Jun 2020 

 

3 

 

1.3. Key ESU Activities Jan - Jun 2020 

During the past six months, the following contracts were in the completion stage -  

• TSC-01 - Rehabilitation of Teufaiva Stadium access roads, drainage, sidewalks, 

streetlights and road signs 

• TSC02 - Reseal/Repair Carpark at Teufaiva Stadium 

• TWB-02 – Water Zoning Project 

• WAL19 – Construction of public convenience facilities at Popua Park and Ma’ufanga 

Swimming Pool 

• WAL30 – Construction of three new public convenience blocks at Teufaiva Stadium 

• WAL33 - Design, Manufacture and Construction of Tapuhia Storage/Service Shed 

 

Across these construction contracts, there were 21 site audits undertaken to ensure Construction 

Environmental Management Plan compliance, and that unforeseen issues that may impact the 

community or the environment can be resolved effectively. Site audit reports are provided in Annex 

B. 

 

During this reporting period, the key areas of ESU focus have been: 

• Ongoing liaison with TWB and CCECC, ensuring that households and businesses have 

adequate notice of any water supply service disruptions during zoning works; 

• Ongoing operational support for WAL with a focus on operational performance of landfill 

management and waste collection services, addressing environmental risk, and 

occupational health and safety;  

• Ongoing site audits to monitor environmental and social safeguards for all construction 

works during the reporting period, ensuring contractors have met all obligations; 

• Final GAP report; 

• Production of three sanitation awareness animation films to explain how septic tanks work, 

maintenance requirements, and good hygiene practices; 

• Production of Project film to summarize key achievements of the Project 

 

The team composition has a total of 5 members - 3 members from the PIAC team, and 2 urban 

planning members from NSPAO. In the team there are currently 3 female members and 2 males. 
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The ESU is a team based in the National Spatial Planning Authority Office (NSPAO) with the 

responsibility to ensure all Project activities are undertaken in line with the ADB Safeguards 

Policy Statement (2009). It comprises of staff from the PMU (the National Spatial Planning 

Authority Office, NSPAO) and the Project Implementation Assistance Consultants (PIAC).  

 

2. ESU ACTIVITIES – ENVIRONMENT AND SOCIAL 

2.1. Introduction 

All sub-projects and works under the NUDSP are undertaken in accordance with the:  

 

1. NUDSP Environmental Assessment and Review Framework, which ensures that the 

environment is considered an integral component of sub-project assessment and 

implementation processes, and the 

 

2. NUDSP Resettlement Framework for ensuring that impoverishment risks are 

mitigated and sustainable livelihood and opportunities are offered to people affected 

by the project. 

 

This report highlights the ESU oversight of environmental and social risks and opportunities 

during the period of January to June 2020. It also provides a high level overview of all ESU 

activities over the project implementation period from 2014-2020. 

 

2.2. Solid Waste Core Sub-project – Current Reporting Period 

Construction Contracts 

Four environmental audits were undertaken for the new construction contract for the Tapuhia 

Storage/Service Shed. There were no issues with this contract, with a good standard of 

environmental management and safety implemented by the contractor. The service shed 

replaces the one that was severely damaged in Tropical Cyclone Gita, and has been an 

urgent requirement for site operations. 

 

Improving Landfill Management 

The package of assistance for day-to-day technical and operational support in landfill 

operations commenced in July 2019, and was completed in May 2020. A final report 

documenting works undertaken and lessons learned is included as Annex C.  

 

The COVID-19 global pandemic has had significant impacts for WAL. A planned repair of the 

landfill compactor was not possible, with the technician unable to travel from New Zealand. 

This work now needs to be deferred to the new project, which is unfortunate as WAL will be 

unable to achieve the same level of compaction with existing plant and equipment. Given the 

current requirement to hire external machinery, this also places additional financial strain on 

WAL. 

  

With the closed borders, the visitor environmental levy for cruise ship passengers is no longer 

an income stream, placing financial pressure on the organization. With a retracting economy, 
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waste services must continue at the same level, but with a decreased capacity to pay from 

some households and businesses. The delay in start-up for TIURSP will also impact WAL, 

who require urgent investments in landfill and waste collection infrastructure, which will now 

be delayed by a number of months. 

 

A priority is to continue to fund adequate landfill management services, despite these 

challenges. Environmental safeguards rely on sound landfill management practices, 

including maintenance of the wastewater treatment plant, safe operations of the septic 

treatment beds, and ongoing management of the waste mass.   

 

Wastewater Treatment 

During this reporting period, the Project funded further repairs of pumps at the waste water 

treatment plant. The treatment plant is functional, improving the environmental management 

at the site, but requires ongoing maintenance. Under TIURSP, a new or upgraded WWTP 

will be provided, which gives the opportunity to strengthen environmental performance of the 

site. However, ongoing maintenance will be critical with this contract, with strong capacity 

building required to ensure the infrastructure is regularly maintained and repaired as needed. 

 

Installation of Geo-composite Lining on Walls of Cell 2 

Work on the installation of the geo-composite liner (GCL)  along the wall of Cell 2 continued 

during this reporting period. NUDSP purchased the liner rolls at the time of the construction 

contract for Cell 2. However the installation needed to take place when the height of the waste 

mass was increased, as installing the liner and leaving it exposed to weather conditions is 

not recommended. This is why landfill cells are constructed in stages, with liner installed 

incrementally. This ongoing construction task is a component of sound landfill management 

practice. 

 

Geo-composite liner glue was purchased by the Project, along with steel pins to keep the 

liner in place. Technical supervision was provided for the installation, providing the 

opportunity for further capacity development for WAL staff. There have been some setbacks, 

such as limited access to machinery, as WAL do not have an operational front end loader for 

the task. Staff availability was also a constraint, and created challenges for timely completion 

of the works. This was further exacerbated with Tropical Cyclone Harold in April 2020, which 

damaged some of the liner that had been installed but not fully pegged into position.  

 

The landfill cell construction process needs to be reviewed for TIURSP, looking at the most 

effective means to fund ongoing landfill lining as a core part of environmental safeguards at 

the site. Whilst internal capacity of WAL staff to undertake this work on an ongoing basis is a 

preference, this requires appropriate technical skill within staff to supervise the work. An 

alternative option would be for the construction contractor to undertake further works for cell 

wall lining approximately 3 years after the initial construction contract for Cell 3. However, 

this has not been costed into the Procurement Plan so may not be feasible. In terms of 

sustainability, it also is pragmatic that WAL staff increases technical capacity, particularly 

engaging an operations supervisor/manager with engineering, earthworks or construction 

and O&M of mechanical equipment expertise to undertake this technical role. 
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Groundwater Testing 

Two rounds of quarterly groundwater testing have been undertaken during this reporting 

period, with water sampling undertaken on the 20 February and the 18 June, 2020. The 

testing was undertaken by the Ministry of Lands and Natural Resources – Water Resources 

Section. The testing, analysis and reporting is of a high standard. The reports for the end of 

2019 (conducted in November 2019) and the first quarter round for 2020 are attached as 

Annex D. The report for the second quarter testing in 2020 was not received at the time of 

writing this report. All reports are shared with WAL and MEIDECC. 

 

All results from the tests in this reporting period are generally under the safe limits, with the 

exception of elevated ammonia in groundwater monitoring bores 1, 3 and 7. There is also 

elevated nickel readings across 6 sites.  Undertaking quarterly testing provides data to 

analyze trends over time. It is recommended that under TIURSP, when it is time to provide 

an upgraded WWTP, that the bidding package includes assistance with analysis of the test 

results to date, and recommendations for tailoring the treatment in response to any issues 

arising. 

 

Improving Waste Management Practices in the Community 

The Clean Green Tonga campaign has provided an over-arching focus for activities in 

community change. During this reporting period, there were limited activities in provision of 

direct support from the Project. WAL continue to use the Clean Green Tonga campaign 

messages, including providing information in talkback radio shows, information displays and 

school presentations.   

 

2.3. Solid Waste Core Sub-project – ESU Support throughout 

Project Implementation 

 

The following provides a summary of ESU support to WAL in the implementation of the solid 

waste management core sub-project: 

• Environmental auditing of the construction contract for Cell 2 at Tapuhia (10 site 

audits) 

• Initial groundwater testing in May 2013 to understand testing capacity of WAL and 

MLNR, and determine ongoing testing requirements 

• Following procurement package for groundwater testing instruments and reagents, 

undertake multi-agency testing round in Feb 2014 

• Develop water testing procedures for multi-agency water monitoring group 

• Support subsequent testing rounds Oct 2014, Feb 2015, May 2015, Aug 2015, Dec 

2015, Apr 2016 

• Procurement of further groundwater testing equipment and consumables for MLNR 

Water Resources Division in 2017, with support for WRD taking over the lead role in 

testing given their existing capacity in water analysis 

• Ongoing support to MLNR for water testing, reporting, and analysis to provide ongoing 

monitoring as a key environmental safeguard for Tapuhia operations 
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• Support for the Clean Green Tonga initiative, working with multiple agencies to create 

community pride in a clean environment, and promote community engagement in 

environmental improvement. 

• Design of signage for Tapuhia Landfill highlighting the requirement to declare any 
goods that are potentially hazardous. 

• Facilitation of Waste Regulations Taskforce to strengthen regulations to prevent 

littering, dumping and burning of waste. Regulations were passed in 2016, and 

include provision for on the spot fines rather than protracted legal proceedings. 

• Discussion with WAL and MEIDECC staff on ongoing challenges for the management 

of hazardous wastes in Tonga, identifying key issues. 

• Design and funding of signage warning about the fines incurred by illegal dumping. 

WAL distributed the signs to Town Officers to install at dumping hotspots. 

• Design and printing of laminated posters about fines for littering and burning waste. 

• Funding of materials for Clean Green Tonga promotions including display marquees, 

and promotional materials with a waste minimization theme, such as reusable 

shopping bags, water bottles, and t-shirts. 

• Design of a children’s book for the primary school curricula – Super Sione and Super 

‘Ana Clean Up Tonga 

 

2.4. Water Supply Core Sub-project – Current Reporting Period 

 

Well-field Development Contract  

This project was completed in 2019, including the new reservoir facility. 

 

Zoning Project 

During the reporting period, the ESU undertook four environmental audits for TWB-02 -  water 

zoning in the urban area. The full reports are included in Annex B. 

 

The ongoing issues raised during the site audits were the need for improved visibility, safety 

barricades and signage around the works. Improved standards of safety equipment for site 

staff was also a consistent theme for this contract. 

 

Whilst there were a number of disruptions to town water supply during the construction 

period, TWB worked closely with businesses and the community, keeping them informed 

about disruptions, and using direct text messaging to provide notice of disruptions. This was 

a successful approach, and created awareness about the benefits of the project. 

 

2.5. Water Supply Core Sub-project – ESU Support throughout 

Project Implementation 

The following provides a summary of ESU support to TWB in the implementation of the water 

supply core sub-project: 

• Updating the Resettlement Plan for the wellfield project (TWB-01), liaising with all 

Affected Persons, and managing the compensation and documentation process 
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• Review and approval of the Construction Environmental Management Plans for TWB-

01 and TWB-02 contracts 

• Supervision of the removal of the diesel/oil contaminated soil, and supervision of the 

on-site soil remediation process at the Mataki’eua site 

• Environmental audits of the well field and reservoir construction contracts (27 site 

audits undertaken) 

• Following the chance find of human remains during road construction at the TWB well 

field site, ESU coordinated meetings with required officials and community 

representatives, and ensured protocols were followed in re-burial and the road 

placement was changed to avoid this ancient burial site.  

• After noting intensification of agriculture following road upgrades at Mataki’eua and 

Tongamai, ESU produced a discussion paper for TWB and other stakeholders 

addressing issue of agricultural uses within the water supply zone. 

• ESU produced two signs for the wellfield area, reminding land users of the importance 

of protecting the water supply through minimizing chemical use in the area. 

• Planning of communications during the zoning project, ensuring businesses and 

households had adequate prior notification of water supply disruptions through radio, 

television and text messaging. 

• Input into traffic management plan for zoning project. 

• Environmental and social audits for the TWB-02 urban water supply zoning project 

(14 audits across multiple working sites) 

2.6. Sanitation Sub-Project – Current Reporting Period 

The ESU undertook two environmental audits for the construction of the public toilet facilities 

at the swimming pool at Ma’ufanga, and Popua Park. There were no outstanding issues. 

 

Three environmental audits were undertaken for the construction contract for three new 

public toilet blocks at Teufaiva Stadium. There were no significant issues arising during the 

reporting period, with works completed and facilities ready for use. 

 

Three sanitation awareness videos were completed and are available for viewing. Using 

animated characters from a Tongan family, the three films centre on the themes of knowing 

how a septic tank works, looking after a septic tank, and hygiene. The three films can be 

viewed at www.nudsp.to/clean.php The resources have been provided to the MLNR WASH 

Division, and can be freely used in ongoing promotion of improved sanitation and hygiene. 

 

2.7. Sanitation Sub-project – ESU Support throughout Project 

Implementation 

The following provides a summary of ESU support in the implementation of the solid waste 

management core sub-project: 

• Review of sub-project under EARF to ensure that the project was within the 

requirements for environmental risk, including input into Feasibility Study and IEE. 

• Inputs into the Sanitation Master Plan for Nuku’alofa, covering environmental and 

social issues. 
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• Development of the criteria to select beneficiaries for the improved sanitation grants 

for 10 pilot households. 

• Liaison with MoH Community Health Officers, Town Officers, MIA Social Protection 

Unit and women’s groups to identity urban households with poor sanitation. 

• On-site surveys for potentially eligible households to determine land ownership, water 

supply, and socio-economic conditions. 

• Development of household sanitation awareness brochure in Tongan language. 

• Develop MOU between WAL and Ports Authority for servicing of public convenience 

facilities in the waterfront area. 

• During the construction of five new public convenience facilities and renovation of 

three existing facilities, ESU consulted with disability advocacy groups to ensure 

designs met requirements of all user groups.  

• Provision of household awareness and training for use and maintenance of a septic 

tank for households who received one of the pilot household toilet facilities. 

• Commissioning three public awareness videos on how a septic tank works, looking 

after a septic tank, and hygiene. These are animations that can be used in ongoing 

WASH awareness activities. The animation videos are available on 

www.nudsp.to/clean.php 

• Environmental audit for construction of public toilet facilities at Ma’ufanga swimming 

pool and Popua Park  (13 site audits) 

• Environmental audit for construction of three public toilet facilities at Teufaiva Stadium 

(13 site audits) 

• Environmental audit for construction of new septage treatment beds at Tapuhia 

Landfill (4 site audits) 

• Environmental audit for construction of 10 pilot household sanitation facilities (5 site 

audits) 

 

2.8. Sports Infrastructure Sub-project – Current Reporting Period 

During this reporting period, there were two contracts in the completion stage. The first one 

(TSC-01) was for the rehabilitation of Teufaiva Stadium access roads, drainage, sidewalks, 

streetlights and road signs. The ESU conducted four site audits. This contract experienced 

significant delays, but the environmental and social aspects of the work were undertaken to 

a good standard.  

 

The second contract (TSC-02) was for the reseal/repair of the carpark at Teufaiva Stadium. 

The ESU undertook four site audits during the reporting period. The contract has been well 

managed, with only minor issues such as the need for improved compliance with wearing 

high visibility safety vests during the works. 

 

2.9. Sports Infrastructure Sub-project – ESU Support throughout 

Project Implementation 

The following provides a summary of ESU support in the implementation of the sports 

infrastructure  sub-project: 
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• Review of sub-project under EARF to ensure that the project was within the requirements 

for environmental risk, including input into Feasibility Study and IEE. 

• Environmental audit for construction of the Police compound new entrance, road, carpark 

and fence (11 site audits) 

• Environmental audit for rehabilitation of Teufaiva Stadium access roads, drainage, 

footpaths, street lights and signage  (15 site audits) 

• Environmental audit for repair and reseal of Teufaiva Stadium carpark (4 site audits) 

• Ensure there are no conflicts with users of the facilities, and that user groups are well 

informed of the works  
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3. Sub-project FS and Safeguards Status 

Sub-Project IR 

Category 

LARP 

prepared 

LARP cleared Env Category IEE Prepared FS Prepared FS Endorsed EMP in Bid 

Documents 

No Name         

1 Landfill Construction C NR NR C Yes Yes Yes Yes 

2 Wellfield and reservoir 

project 

B Yes Yes B Yes Yes Yes Yes 

3 Water zoning project C NR NR B Yes Yes Yes Yes 

4 Village waste pilot C NR NR C Yes Yes Yes NR 

5 Sanitation  - household 

facilities 

C NR NR B Yes Yes Yes Yes 

6 Sanitation – school 

facilities 

C NR NR B Yes Yes Yes Yes 

7 Sanitation – public 

conveniences 

C NR NR B Yes Yes Yes Yes 

8 Sanitation – upgrade of 

septage bends and 

wastewater treatment 

plant 

C NR NR B Yes Yes Yes Yes 
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4. ESU ACTIVITIES – RESETTLEMENT  

The resettlement requirements under NUDSP were in relation to the TWB-01 contract, the 

expansion of the water field at Mataki’eua and Tongamai. In August 2014, the ESU submitted 

the updated Resettlement Plan to ADB, which was approved in September 2014. 

 

Compensation payments were made to seven land users, with payments calculated on loss 

of crops and percentage of land lost to agricultural use. In addition, the Project paid five land 

owners initial rental payments for the land as outlined in the Resettlement Plan. 

 

All Affected Persons (APs) were met with during the update of the Entitlements Matrix. A 

letter of offer was presented, along with an updated Project Information Booklet in Tongan 

language, outlining how the entitlements were calculated, and the Grievance Redress 

Mechanism.  

 

There were a number of challenges in following up with APs and receiving the counter-signed 

letters of offer and the required documentation. This was due to changes in land users during 

the period of calculating entitlements, and that some land owners were residing overseas. 

The process benefitted from the persistence of ESU team members, continuing to track each 

case until the RP process could be finalized for each Affected Person. This process is 

challenging for development projects in Tonga, and the experience of the ESU team re-

emphasized the need to allow adequate time for implementation of a RP. 

 

5. GENDER ACTION PLAN 

Throughout the implementation of the NUDSP, the ESU maintained a focus on how we could 

improve urban services for women, and improve opportunities for women working in the 

urban service sector. This was an area where the group learned as the project progressed. 

The following were the key activities undertaken by the ESU with a focus on issues of gender 

equity. 

  

In September 2014, ADB funded an external gender specialist to assess the achievements 

and challenges for three ADB funded projects in Tonga. The ESU organized a gender 

awareness workshop for key staff in PUMA/NSPAO, WAL and TWB. 

 

June 2015, the ADB gender specialist worked with the PMU to provide gender equity training 

for Government enterprises and partner Ministries, titled ADB Gender Awareness and 

Capacity Building Support. The ESU team then conducted two smaller focused workshops 

with TWB and WAL to discuss current gender roles and barriers within the workplace. 

 

In September 2016, an international gender specialist joined the PIAC team and worked 

closely with ESU to conduct a discussion forum for urban service providers and advocates 

for gender equality, with a focus on creating an ideal workplace for men and women. In early 

October, this was followed up with a forum focused on building a better urban environment 

for women and men.  
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As a follow on from this work, and brainstorming as a team for activities that could shift the 

discussion on gender to be a more accessible topic in Tonga, the ESU decided to embark 

on work to highlight and celebrate the successes of women in Tonga. Although this wasn’t 

part of the original GAP, the ESU felt that this could have better impact than setting targets 

without a buy-in from participants. Changing the focus to what women can achieve in non-

traditional roles was a way to open dialogue and get behind what motivates women, and 

the support they need to be trail blazers in various fields. 

 

The ESU commissioned a film series - Women of Tonga, telling the stories of 12 successful 

women working in non-traditional roles for women in Tonga. The profiles were women 

working in the fields of: 

• Panel beating 

• Law and Parliament 

• Economist 

• Hip-hop dancer and youth leader 

• Engineer 

• Business woman and fitness advocate 

• Electrician 

• Surveyor 

• Recycling entrepreneur 

• Electrical lines-worker 

• Business entrepreneur 

• Development consultant 

 

The ESU also produced classroom or workshop discussion kits, which use the films to 

generate discussion on gender roles and career choices in Tonga. The films can be 

accessed online at www.nudsp.to/about.php 

 

There were a total of 12 films made, with four events held to view the films and host a 

discussion with members of the community and workplaces. These events were successful 

in raising awareness on the support women require to choose non-traditional career 

pathways, and working to improve the ways we support young people to choose their 

careers. 

 

In addition to the films, the ESU team worked with WAL to review workplace policies and 

draft new policies on maternity leave, paternity leave, flexible working arrangements and child 

protection. These were designed to make the workplace more accessible to women. 

 

There is still some way to go to see more women working in the urban services sector. For 

TIURSP, the new GAP highlights the critical steps to improve gender equity. By building on 

the successes under NUDSP, the new project can make a real difference in addressing 

structural workplace issues to improve opportunities for women, and potentially improve 

workplace performance with a more balanced workforce. 

 

For the final GAP monitoring report completed in June 2020, see Annex E. 
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6. GREIVANCE REDRESS MECHANISM 

6.1. Project GRM 

A formal GRM was developed for the project, and formed a core part of information 

dissemination at the start of the project, and during consultations and discussions with 

Affected Persons.  

 

There were no complaints lodged during project implementation. 

 

To further strengthen the means for community members to have a say in the delivery of 

urban services, the ESU focused on tangible ways that customers for waste and water 

services could have their complaint or feedback heard and responded to in a timely manner. 

In April 2013, the ESU undertook a review of how complaints were received and the 

organizational responses. Common issues were long delays, poor documentation, and poor 

internal communications. WAL in particular required a systemic rather than ad-hoc approach. 

 

6.2. WAL Complaints System  

In 2014, NUDSP funded a database system to receive, manage and respond to complaints 

in a timely manner. The complaints are categorized into one of the following: 

• Missed waste collection 

• Bill queries or disputes 

• Property damage (eg broken bins) 

• Staff manner 

• Tapuhia landfill 

• Septage waste service 

• Illegal waste disposal 

• Other 

 

Different staff can record complaints into the system, and initiate the forwarding of the 

complaint to the correct department. Each complaint logged into the system needs to be 

closed through recording the resolution, with a follow-up call to record the customer’s 

satisfaction. This tool provides WAL with an understanding of where improvements are 

required, and also of performance in terms of response times. The database formed a part 

of regular reporting to management and the Board, and a focus on ongoing improvement. 

 

Whole of staff training was provided to WAL with a focus on how to be responsive to 

customers, and work as a team to resolve issues effectively. Stemming from this was a focus 

to collect missed rubbish as soon as possible, rather than trying to work out who was at fault. 

There was also a focus to improve communications with customers. For example, truck 

break-downs causing delayed collection was explained to customers through radio and social 

media, thereby reducing complaint numbers as people knew the service was disrupted. 
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6.3. TWB Complaints System  

TWB already had a customer complaints database system in place, but on closer analysis 

needed improvements, particularly in response timeframes. NUDSP funded a new real-time 

web-based application to upgrade the way complaints could be received and tracked. This 

was delivered in conjunction with a customer service workshop. The training brought together 

customer service staff with field staff to provide a common understanding throughout TWB.  

Staff were required to role play very realistic scenarios based on common complaints, with 

all participants understanding the need for improved communication and responsiveness.  

 

7. ESU LESSONS LEARNED 

During the seven years of project implementation, there were a number of lessons learned. 

The value of this analysis is that these lessons can be brought forward into the TIURSP in 

order to continue to build on successful approaches in the urban infrastructure and services 

sector. 

 

ESU Structure 

• Forming a stand-alone ESU within the PMU is integral to successful implementation of 

environmental and social safeguard measures. Working as a team rather than as 

individual consultants on intermittent contracts, to implement the RP, IEE, construction 

EMPs and oversee the GAP, was successful. Having a team uses a collaborative 

approach, which keeps things moving whilst building capacity amongst the team. 

• With the bi-annual reporting providing focus, the ESU is required to keep pace with 

requirements throughout the project implementation, not as an after-thought to 

engineering and construction activities. 

• Having membership from the PMU agency as well as the PIAC team provides a broader 

focus and opportunity for capacity development. 

• Regular meetings of the ESU, particularly in the earlier years of a project, are critical to 

setting the expectations and discussing solutions as challenges arise. 

 

Site Audits 

• Whilst bidding documents and contracts are clear on environmental and social 

requirements, unless this is monitored, it is difficult to ensure compliance. Regular audits 

(monthly is ideal) provides an ongoing focus for contractors to have consistent 

performance in safeguards, including safety. 

• Contractors sometimes attended the audits and received the reports, but did nothing to 

change practices. It is important to bring up issues at contractor meetings, and make 

requests for engineer’s instructions to be issued when change did not take place. In 

future, this needs to be made clearer to contractors from the outset, letting them know 

that the audit process does ‘have teeth’. 

• There was significant variation between contractors, with some already well versed in 

safeguards, and others only undertaking minimal compliance and not understanding the 

benefits. Better briefing of requirements at the start of bidding is recommended, ideally at 

a contractor’s meeting rather than hidden amongst the lengthy bidding documents. The 

capacity of some contractors still requires development, ensuring that safeguards are 

understood to be a core requirement. 
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Resettlement 

• Adequate timeframe needs to be allowed for implementation, even with a relatively 

straight forward RP involving limited community numbers. 

• Ongoing communication with APs is critical. Often in Tonga, people travel or become 

unavailable. Having ESU team members tasked with ongoing communication is critical to 

moving the resettlement process through the steps. 

• Sometimes lack of response is due to limited understanding. Time needs to be taken for 

multiple discussions, with clarity on the process key to preventing misunderstandings. 

 

Gender 

• A GAP needs to be achievable and directly relevant to the project. For example, 

addressing gender based violence through training as one line in the NUDSP GAP was 

completely out of context with everything else within the project. This type of activity is 

better implemented by a targeted and well-resourced project that has reducing GBV as a 

specific outcome. A GAP needs to be achievable and provide changes in equity that is 

directly relevant to the sector. For example improving access to jobs in the urban services 

sector for women. By keeping GAP targets focused, there is a greater likelihood of 

success. 

• Setting targets needs to also address barriers. For example in WAL, there is a willingness 

to employ women as drivers or site workers. However, without separate toilet facilities for 

women, the workplace at Tapuhia is not welcoming and culturally sensitive to the needs 

of Tongan women. Addressing these barriers is key to changing the outcomes in terms 

of gender. 

• An early review of the GAP is essential at the start of a project. A GAP needs to be 

updated to reflect the current situation on the ground and the timeframe for delivery. 

Keeping a GAP relevant and achievable is a critical success factor. 
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1  

This report has been prepared for Tonga Waste Authority Ltd. following the completion of the 

quarterly water monitoring conducted 20th February, 2020 at the Tapuhia Waste Management 

Facility, Tongatapu and this is the first round of monitoring for this year. The monitoring and 

water quality analysis was undertaken by the Water Resources Management (WRM) of the 

Natural Resources Division (NRD), Ministry of Lands and Natural Resources (MLNR). The 

purpose of this groundwater monitoring is to determine if groundwater quality below the 

Tapuhia landfill is affected by operations at the waste facility. 

This report stipulates the monitoring procedures, results, analysis, conclusions and 
recommendations for the groundwater quality below Tapuhia Waste Management Facility.  

The Ministry, WRM or the author of this document shall not be held liable to any misfortune 
for the use of the content of this document. 

 

2  

There are 9 sampling sites in the Tapuhia Waste Management Facility (refer to Figure 1) 

The primary water quality parameters selected for the testing program are: 

 Bacteria  (Faecal coliform or e.coli)  Indication of contamination from septic leakages, 
human and animal waste 

 Nutrients (ammonia, nitrate and phosphate)  indicative of septic tank leakages, 
biodegrade plants or animal & plant waste and fertilizer pollutants.  

 Heavy Metals (Copper, Nickel)  indicative of source from the waste. 

All of the above parameters were tested using relatively simple test procedures at the Project 
office. Other parameters tested on-site were: 

 Depths to groundwater level and base of pipe in the monitoring pipes  

 Electrical conductivity (EC) of the water (a measure of water salinity) 

 Water temperature 

 pH 

 Total Dissolved Solids (TDS) in the water (measure of the combination or sum of all 
ion particles that are smaller than 2 microns (0.0002cm)  

All the above-mentioned parameters were tested and results were recorded and analysed as 
shown below. The results are matched against the water quality table provided in Annex A 
and the WHO water quality guidelines.  
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Figure 1 Shows the Tapuhia Waste Management Facility with the GWM / Sampling sites.  

3  

The visit took place on Thursday 20th of February from 10:00am  1:00pm. All the samples 
collected were stored in a cooler with ice for preservation purposes and brought back to the 
Water Laboratory for the water quality testing. At the beginning of the monitoring, the sea 
level was currently dropping to low tide which it was at 11am in the morning and high tide 
was at 5:22pm later in the afternoon.  

Laboratory works were: 

- Bacteria : 10:00pm  11:40pm (20/02/2020) 
- Heavy Metal & Chemical Nutrients : 5:00pm  11:40pm (20/02/2020) 

                                                        : 9:00am  10:35pm (21/02/2020) 

Methodologies 

Basic Water Chemistry:  Depth to Water level, electric conductivity and temperature was 
measured using the TLC Meter while the pH and Total Dissolved Solids were measured using 
the Pallintest Macro 900 Water Quality System.   

Chemical Nutrient Test: This test was carried out using the Pallintest Photometer 7500 Kit. 

Heavy Metals: Nickel and Copper were able to be tested using the Pallintest Photometer 7500 
Kit  
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This round of monitoring is the 10th round since December 2015. With reference to Table 1 

below, only the pH and the Total Dissolved Solids (TDS) had values that exceeded their safe 

limits according to the WHO Guidelines. For the pH, most of the samp

than the upper limit which they are GWM 2, GWM 3, GWM 4, GWM 5, GWM 7 and the highest 

was at the Leachate Pond (Treated Water) which it was the most alkaline of 10.26. This site 

had remained the highest pH level over the previous rounds (Figure 2).  

However, the TDS was lastly included in monitoring in September 2017 and just started 

measuring this year and only the Leachate Pond (Untreated Water) exceeded the limit of 

1000mg/ L (WHO Guidelines, 2017) with 1383 mg/ L while the rest of the sites were below the 

safe limit.  

Table 1: Physicochemical Properties of Water 

Figure 2 pH level from December 2015  February 2020 

 

 

 
Sites 

 
Temperature 

(C) 

 
Depth to 

Water Level 
(m) 

 
Electrical 

Conductivity 
( s/cm) 

 
pH 

 
Total Dissolved 
Solids (mg/L) 

Safe Limits   2500 6.0-8.5 1000 

GWM 1 27.9 12.99 926 8.48 741 

GWM 2 26.9 13.36 847 8.93 663 

GWM 3 27.2 12.48 756 8.77 596 

GWM 4 26.1 17.51 986 9.24 477 

GWM 5 26.2 13.10 978 8.68 486 

GWM 7 30.3 14.31 1114 8.26 981 

GWM 8 27.9 13.01 784 8.89 585 

Leachate Plant 
(Untreated) 

28.2 - 1739 8.27 1382 

Leachate Pond 
(Treated) 

31.1 - 431 10.26 355 
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Figure 3 shows the electrical conductivity from December 2015 to present from all the GWM 
1  GWM 8 and treated and untreated plant where they are all fresh. However from the results, 
the water sample from the Untreated water plant showed the highest electrical conductivity of 
1739 S/ cm and second to this was GWM 7 with 1114 S/ cm.  

 

 

 

Table 2: Chemical Nutrients  
Sites Nitrate as 

NO3(mg/L) 
Ammonia as N 

(mg/L) 
Phosphates as PO4 

(mg/L) 

Safe Limits 50 1.5  

GWM 1             1.333 0 0.38 

GWM 2  >> 0.17 0.58 

GWM 3 2.375 5.30 1.40 

GWM 4 2.275 0 0.24 

GWM 5 2.890 0 0.28 

GWM 7 0.368 6.30 0.27 

GWM 8 10.590 0.05 0.28 

Leachate Plant (Untreated) 2.832 >> 5.60 

Leachate Pond (Treated) 4.325 0.79 1.70 

Note: >>: The amount present in sample tested is greater than the detection limit of the 
Photometer.  
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Table 3: Microbiology Results 

 

 

 

 

 

 

 

 

 

 

Note: Result for the Untreated Plant is normal as this is the sewage storage. 

As for the results of the chemical nutrients tests, anomalies occurred in GWM 2 for Nitrates, 
GWM 3, GWM 7 and Leachate Plant (Untreated) for both Ammonia and Phosphates (Table 
2) .GWM 2 is located closest to the seepage beds and anomaly for Nitrates in this bore is 
normal as it has been elevated a few times before.  

 

 

GWM 3, GWM 7, and Untreated Plant all exceeded the safe limit value for Ammonia with 
Untreated Plant having the highest where the ammonia tested was greater than the 
detectable amount. Since ammonia is an indication for septic leakages due to anaerobic 
breakdown of human or animal waste, the proximity of the sanitation system of the Tapuhia 
Office could be the source (no confirmation on this yet).  
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Table 4: Heavy Metal Traces 

 

Copper traces, only the Treated Pond that exceeded the safe limit with the value of 2.50mg/ 
L. Possible source of Copper present in high amount in Treated Water could be due to the 
corrosion of interior of the piping systems.  

Most of the sites exceeded the safe limit as shown in Table 4, except for GWM 1 and GWM 4 
where no traces of Nickel was found. The presence of nickel in underground water can be 
from piping fittings, some kettle elements and stainless materials in wastes as it is mainly used 
in stainless steel production and nickel alloys or through natural weathering of rocks and soil. 
The highest Nickel level was also in the Treated Water Plant with 3.40 mg/L.    
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4  

The following observations stated below occurred during the visit; 

 Water Treatment Plant: The sewage water treatment was not operating during the 
time of monitoring.  

 GWM 2 and GWM 3: Water samples from these two bores also had foul smell with 
also dirty water and dead insects.  
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5  

To conclude, all the results from the test are generally under the safe limits except for GWM 
1, GWM 3 and GWM 7 for ammonia and the mentioned 6 sites for their nickel concentration. 
Continuous regular monitoring should be practiced to note if the trend continues to exist.   

Continuous regular maintenance/ mowing / clearing of the GWM sites by the Tapuhia staff.   

For GWM 3, there is an evidence of being impacted by the machines that clear out or spread 
out the rubbish in the landfill. Therefore, it is recommended that the drivers of these heavy 
machineries should be made aware of this GWM location and avoid being impacted OR GWM 
location signs should be renewed and make it more noticeable.  
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Groundwater quality is evaluated by examining specific chemical constituents and interpreting 
the observed concentrations.  Table 1 discusses common indicator constituents and how the 
results may be interpreted and has been extracted from the Groundwater monitoring program 
revision report, prepared and reviewed by Philip Ross (Ross, 2008). 

Core indicators     

PARAMETER Parameter meaning ------------------------------      Possible interpretation     ------------------------------ 

     

Electrical 
conductivity 

Ability of water to conduct 
an electrical current.  This 
is a standard indicator of 
the presence of leachate. 

High (>2000 uS/cm) 
indicates a lot of dissolved 
ions.  This implies 
possible leachate. 

If medium (1000-
2000) might be typical 
of groundwater in 
limestone. 

If low (<1000) 
relatively pure water 
with fewer ions. 

Ammonia 

Formed by anaerobic 
breakdown of wastes.  
Indicates leachate.  Often 
the principle toxic material 
in leachate or sanitary 
waste. 

High (>10 mg/L) - water 
probably toxic to fish. 
Probable severe 
contamination. 

Medium (1 to 10 
mg/L) - Soil leaching 
with mild to severe 
contamination from 
leachate or septage. 

Low (< 1 mg/L) 
probable background 
- natural soil leaching, 

Nitrate 
Oxidised nitrogen.  Present 
in most fertilisers and well 
aerated sewage effluent. 

High (>10 mg/L) - can be 
toxic to babies. 

Medium (3 to 10 
mg/L) - Mild to severe 
contamination. 

Low (< 3 mg/L) 
possible background - 
natural soil leaching, 

Copper 
Common in industrial and 
commercial wastes Toxic to 
algae at very low levels. 

High (>1 mg/L)  off 
flavours and toxicity to 
plants. 

Medium (0.005 to 1 
mg/L)  Toxic to 
plants but not people. 

Low (< 0.005 mg/L) 
possible background - 
natural soil leaching, 

Zinc 

Common metal used in 
many industrial processes.  
Toxic to invertebrates and 
algae at moderate levels. 

High (>1 mg/L) - off 
flavours and mild toxicity 
in drinking water 

Medium (0.05 to 0.5 
mg/L) toxic to 
invertebrates but not 
people. 

Low (< 0.05 mg/L) 
possible background - 
natural soil leaching, 

PO4 
Primary fertiliser.  Major 
indication of agricultural 
activity. 

Agricultural contamination Stimulation of plants 
Low (< 0.05 mg/L) 
possible background - 
natural soil leaching, 

Chloride 
Component of saltwater 
and leachate 

Indication of saltwater 
intrusion 

Indication of mild 
contamination of 
freshwater 

Freshwater 

Salinity 
Indicator of salt water 
contamination. 

Indication of saltwater 
intrusion 

Indication of mild 
contamination of 
freshwater 

Freshwater 

Bacteria 
Indicates waste 
contamination. 

Significant fouling of 
water.  Unfit for animals. 

 No E.coli present 

 

6  

Ross, P. (2008) Groundwater Monitoring Program Revision.  

NRD (2019). Groundwater Quality Testing Tapuhia Waste Management Facility Quarter 4, 
2019. Natural Resources Division, Ministry of Lands and Natural Resources, April.  

WHO (2017). Guidelines for drinking-water quality. Fourth edition incorporating the first 
addendum, World Health Organisation, Geneva. 

WHO (2005). Copper in Drinking Water. Background document for Development of WHO 
Guidelines for Drinking Water Quality. 

WHO (2005). Nickel in Drinking Water. Background document for Development of WHO 
Guidelines for Drinking Water Quality. 
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Attachment 1: Photograph of Tapuhia Waste Management Facility, November 2019 
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1  

This report has been prepared for Tonga Waste Authority Ltd. following the completion of the 

quarterly water monitoring conducted 27th November, 2019 at the Tapuhia Waste Management 

Facility, Tongatapu. The monitoring and water quality analysis was undertaken by the Water 

Resources Management (WRM) of the Natural Resources Division (NRD), Ministry of Lands and 

Natural Resources (MLNR). The purpose of this groundwater monitoring is to determine if 

groundwater quality below the Tapuhia landfill is affected by operations at the waste facility. 

This report stipulates the monitoring procedures, results, analysis, conclusions and 
recommendations for the groundwater quality below Tapuhia Waste Management Facility.  

The Ministry, WRM or the author of this document shall not be held liable to any misfortune for the 
use of the content of this document. 

 

2  

There are 9 sampling sites in the Tapuhia Waste Management Facility (refer to Figure 1) 

The primary water quality parameters selected for the testing program are: 

 Faecal coliforms (indicative of bacteria or pathogenic organisms which are harmful to human 
health) 

 Nutrients (ammonia, nitrate and phosphate)  indicative of septic tank leakages, biodegrade 
plants or animal & plant waste and fertilizer pollutants.  

 Heavy Metals (Copper, Nickel)  indicative of source from the waste. 

All of the above parameters were tested using relatively simple test procedures at the Project office. 
Other parameters tested on-site were: 

 Depths to groundwater level and base of pipe in the monitoring pipes  

 Electrical conductivity (EC) of the water (a measure of water salinity) 

 Water temperature 

 pH 

 

All the above-mentioned parameters were tested and results were recorded and analysed as shown 
below. The results are matched against the water quality table provided in Annex A and the WHO 
water quality guidelines.  



Groundwater Testing at Tapuhia Waste Management Facility 1 | P a g e  

WRM, NRD, MLNR – November, 2019 

 

Figure 1 Shows the Tapuhia Waste Management Facility with the GWM / Sampling sites.  

3  

The visit to Tapuhia WMF took place on Thursday 27th of November from 10:00am  2:17pm. All 
the samples collected were stored in a cooler with ice for preservation purposes and brought back 
to the Water Laboratory for the water quality testing. On the 27th, the high tide was at 7:48am in the 
morning and sea level started to drop to low tide at around 1:45pm in the afternoon.  

Laboratory works started with the 

- Microbiology Test & Chemical Nutrients:  4:00pm  11:00pm 

- Heavy Metal Test : 9:00am  11:00am  

Methodologies 

Basic Water Chemistry:  Depth to Water level, electric conductivity and temperature was measured 
using the TLC Meter while the pH was measured using the Pallintest multimeter. 

Chemical Nutrient Test: This test was carried out using the Pallintest Photometer 7500 Kit. 

Bacteriological Test: EC Compact Dry was used in this test and samples were incubated at 35 c for 
24hours.  

Metals: Nickel and Copper were able to be tested using the Pallintest Photometer 7500 Kit  
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Water Quality Results, Q4 2019 

 

Table 1: Basic Water Chemistry 
 

Sites 
 

pH 
 

Temperature (C) 
 

Depth to Water 
Level 
(m) 

 
Electrical Conductivity 

( s/cm) 

Safe Limits 6.0-8.5   2500 

GWM 1 6.86 27.3 13..00 1022 

GWM 2 6.97 25.4 13.37 787 

GWM 3 6.73 26.7 12.55 740 

GWM 4 7.60 25.7 17.55 582 

GWM 5 7.16 24.2 13.12 594 

GWM 7 6.80 29.9 14.32 1254 

GWM 8 6.78 26.7 13.07 754 

Leachate Plant 
(Untreated) 

7.47 24.2 - 1570 

Leachate Pond (Treated) 9.00 28.9 - 220.7 

 

Table 2: Chemical Nutrients  
Sites Nitrate as 

NO3(mg/L) 
Ammonia as N 

(mg/L) 
Phosphates as PO4 

(mg/L) 

Safe Limits 50 1.5  

GWM 1             2.925 1.96 1.80 

GWM 2  26.250 0.27 0.53 

GWM 3 1.325 3.96 1.40 

GWM 4 2.610 0 0.22 

GWM 5 2.650 0 0.21 

GWM 7 1.329 8.30 0.37 

GWM 8 10.200 0.05 0.25 

Leachate Plant (Untreated) 0.328 >> 8.6 

Leachate Pond (Treated)  0.10 0.49 

Note: Ammonia level for the Untreated Plant site was too high even after a dilution of 1:10 (1ml sample).  

Table 3: Microbiology Results 
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Table 4: Heavy Metal Traces  

Note: The values of Copper shown in the table refers to the Total Copper present in the 
water. 

 

With a total of 9 sampling sites in the area, anomalies were found in 3 sites (GWM1, GWM 3 and 
GWM7) for their ammonia levels and 6 sites (GWM 1,2,4,7 TP and UP) for nickel. 

As referred to Figure 2, the ammonia level for GWM 7 again was the highest with the value of 8.3mg/ 
L but it is a drop from 9.4mg/ L of the previous monitor and also, GWM 3 was second highest with a 
value of 3.6 mg/L which it is a big increase from 0.25mg/L from the July monitor. This is the third 
time this year that GWM 7 had the highest Ammonia level. Ammonia can be sourced from natural 
leaching processes in the soil, and anaerobic breakdown of human and animal waste from leachate. 
Another possible source could be the proximity of the sanitation system of the office building (refer 
to Figure 1).  

For Nitrates, GWM 2 again remained the highest with value of 26.25mg/ L which i s an increase 
from the July monitor but still under the safe limits as shown in Figure 3.   
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Figure 4 shows that the electrical conductivity from May 2015 to present from all GWM 1- GWM 8 
and the treated and untreated plant. The salinity (measured in Electrical conductivity) of the 
groundwater at all monitored sites remained fresh with Untreated Plant having the highest 
conductivity of 1570 S/ cm.  

 
 

Copper traces increased from the last tests but still under the safe limit of 2mg/ L (WHO, 2005) as 
the highest value of 0.66mg/ L from the Treated Pond. With reference to the Guideline Table in 
Appendix A, the detection of copper in this level is not toxic for human but it could be to the plants.  
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The presence of nickel in underground water can be from piping fittings, some kettle elements and 
stainless materials in wastes as it is mainly used in stainless steel production and nickel alloys or 
through natural weathering of rocks and soil. Six sites exceeded the safe limits 0.07mg/L (WHO, 
2005) which they were GWM 1, GWM2, GWM3, GWM7, Untreated Plant and the Treated Pond with 
the Untreated Plant having the highest value of 1.25mg/ L.  

 

 

4  

The following observations stated below occurred during the visit; 

 Water Treatment Plant: The Water Treatment Facility has now functioning and was currently 
operating during the time of the monitor.  

 GWM 1: Foul smell is common when monitoring but usually only in the first water bailed out 
as it has been in the bailer for a long time. I this bore, after the 16th bailer of water, the smell 
was still the same. Also, dirt and dead insects were found in the water bailed out and in the 
sample collected.  

 GWM 2 and GWM 4: Water samples from these two bores also had foul smell.  

 GWM 7: Both bailed out water and sample collected had a pale yellow colour.  
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To conclude, all the results from the test are generally under the safe limits except for GWM 1, GWM 
3 and GWM 7 for ammonia and the mentioned 6 sites for their nickel concentration. Continuous 
regular monitoring should be practiced to note if the trend continues to exist.   

Continuous regular maintenance/ mowing of the GWM sites by the Tapuhia staff.   

Site inspection to  

For GWM 3, there is an evidence of being impacted by the machines that clear out or spread out the 
rubbish in the landfill. Therefore, it is recommended that the drivers of these heavy machineries 
should be made aware of this GWM location and avoid being impacted OR GWM location signs 
should be renewed and make it more noticeable.  
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Groundwater quality is evaluated by examining specific chemical constituents and interpreting the 
observed concentrations.  Table 1 discusses common indicator constituents and how the results 
may be interpreted and has been extracted from the Groundwater monitoring program revision 
report, prepared and reviewed by Philip Ross (Ross, 2008). 

Core indicators     

PARAMETER Parameter meaning ------------------------------      Possible interpretation     ------------------------------ 

     

Electrical 
conductivity 

Ability of water to conduct 
an electrical current.  This 
is a standard indicator of 
the presence of leachate. 

High (>2000 uS/cm) 
indicates a lot of dissolved 
ions.  This implies 
possible leachate. 

If medium (1000-
2000) might be typical 
of groundwater in 
limestone. 

If low (<1000) 
relatively pure water 
with fewer ions. 

Ammonia 

Formed by anaerobic 
breakdown of wastes.  
Indicates leachate.  Often 
the principle toxic material 
in leachate or sanitary 
waste. 

High (>10 mg/L) - water 
probably toxic to fish. 
Probable severe 
contamination. 

Medium (1 to 10 
mg/L) - Soil leaching 
with mild to severe 
contamination from 
leachate or septage. 

Low (< 1 mg/L) 
probable background 
- natural soil leaching, 

Nitrate 
Oxidised nitrogen.  Present 
in most fertilisers and well 
aerated sewage effluent. 

High (>10 mg/L) - can be 
toxic to babies. 

Medium (3 to 10 
mg/L) - Mild to severe 
contamination. 

Low (< 3 mg/L) 
possible background - 
natural soil leaching, 

Copper 
Common in industrial and 
commercial wastes Toxic to 
algae at very low levels. 

High (>1 mg/L)  off 
flavours and toxicity to 
plants. 

Medium (0.005 to 1 
mg/L)  Toxic to 
plants but not people. 

Low (< 0.005 mg/L) 
possible background - 
natural soil leaching, 

Zinc 

Common metal used in 
many industrial processes.  
Toxic to invertebrates and 
algae at moderate levels. 

High (>1 mg/L) - off 
flavours and mild toxicity 
in drinking water 

Medium (0.05 to 0.5 
mg/L) toxic to 
invertebrates but not 
people. 

Low (< 0.05 mg/L) 
possible background - 
natural soil leaching, 

PO4 
Primary fertiliser.  Major 
indication of agricultural 
activity. 

Agricultural contamination Stimulation of plants 
Low (< 0.05 mg/L) 
possible background - 
natural soil leaching, 

Chloride 
Component of saltwater 
and leachate 

Indication of saltwater 
intrusion 

Indication of mild 
contamination of 
freshwater 

Freshwater 

Salinity 
Indicator of salt water 
contamination. 

Indication of saltwater 
intrusion 

Indication of mild 
contamination of 
freshwater 

Freshwater 

Bacteria 
Indicates waste 
contamination. 

Significant fouling of 
water.  Unfit for animals. 

 No E.coli present 

 

6  
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