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NOTE

In this report, "$" refers to US dollars unless otherwise stated.

This initial environmental examination is a document of the borrower. The views expressed herein do
not necessarily represent those of ADB's Board of Directors, Management, or staff, and may be

preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s website.

In preparing any country program or strategy, financing any project, or by making any designation of or
reference to a particular territory or geographic area in this document, the Asian Development Bank

does not intend to make any judgments as to the legal or other status of any territory or area.
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EXECUTIVE SUMMARY

The government of Sri Lanka with loan funding from the Asian Development Bank (ADB) has proposed
to implement the Science and Technology and Human Resource Development Project (STHRDP). This
project aims to increase the technology-oriented workforce to transform Sri Lanka’s growing economy

by supporting a series of universities across the country. The objectives of the overall project are:

A. Determine the category of the subproject depending on the improvement proposal,
environmental sensitivity, and magnitude of impacts, i.e., screening as per the Government of
Sri Lanka’s regulations and ADB’s Safeguard Policy Statement 2009;

B. Determine the requirement of statutory clearances;

C. Baseline environmental monitoring and survey; and

D. Predict impacts on relevant environmental attributes and mitigation measures to minimize the

impacts.

This Initial Environmental Examination (IEE) report is a supplemental IEE for the proposed Sewage
Treatment Plant 1 (STP 1) project for Sabaragamuwa University of Sri Lanka (SUSL). This IEE report
was prepared based on recommendations (Section X. B. 166 & 167) mentioned in the original IEE

report for the proposed Faculty of Technology building complex for SUSL (2018).

Description of the subproject: The establishment of the wastewater treatment facility and sewage
management has been planned to give special attention and priority to the SUSL. Accordingly, two
Sewage Treatment Plants (STPs) have been identified for SUSL as STP 1 and STP 2. STP 1 is
proposed for the current SUSL operation and STP 2 is for the FT building complex, SUSL.

The proposed subproject is STP 1, located in Sabaragamuwa University of Sri Lanka. The subproject
aims to provide a proper method to dispose of sewage and wastewater of the increasing student and
staff population within the university. The proposed STP 1 facilitates 6000 students and staff
population. The STP 1 treats wastewater collected from the university’s Student Cafeteria premises,
Faculty of Agriculture, Faculty of Applied Science, Walawa Hostel Complex, and Sinharaja Hostel

Complex.

With the new development of the Faculty of Technology, SUSL, a proper wastewater management
system has become a mandatory construction. Currently, the SUSL provides accommodation for all of
its students, in around 44 hostels owned by the University or rented private houses. The generated
wastewater was discharged into septic tanks, but with the increasing student population with the new
faculty developments, and the future expansion plans of the university, the need for a proper wastewater
management system rather than relying on the fixed capacities of the current septic tanks is necessary.
Accordingly, the major objective of this subproject is to manage the daily wastewater generation of the
SUSL.

Policy, legal and administrative framework, and subproject categorization: The

screening, scoping, formulation of initial environmental examination (IEE), environmental management
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plan (EMP), and procedures for IEE and EMP disclosure and public comments will be governed by the
National Environmental Act (NEA) of 1980 and its subsequent amendments of 1988 and 2000, and by
environmental regulations. Accordingly, the current subproject of the STP 1 does not require an IEE
report, because it is not within a designated protected area. As per the ADB’s Safeguard Policy
Statement, the proposed FT subproject of SUSL was classified as Category ‘B’ for an environment
requiring an IEE. In order to meet Environmental Policy Principles, additional activities and mitigations
have been identified where necessary. All other Policy Principles have been met. Accordingly, this
proposed STP 1 of SUSL is prepared as per the recommendations in the IEE of the proposed FT
subproject of SUSL. Therefore, as per the ADB’s Safeguards Policy Statement of 2009 and based on

the REA Checklist of ADB classification, STP 1 is categorized under environment Category B.

Description of the Existing Environment: The proposed subproject site is situated within the
existing SUSL complex. This site is a vacant land at present status. The proposed site was fully
occupied with natural vegetation with a slopy terrain. The clearance of scrubs and leveling of the land
have been undertaken at this phase. Approximately 250m?2 has been cleared for the STP tank 1
installation. No significant environmentally sensitive receptors exist in the subproject site's immediate
surroundings. The only possible such receptors would be the SUSL community, the closest functional
building is located 500 m from the site. None of the species identified in the subproject area are listed

under the global International Union for Conservation of Nature (IUCN) Red List.

Analysis of Alternatives: When compared to the No project scenario, which will deteriorate the
existing environment and quality of life, the proposed subproject will not only provide the much required
solution for the disposal of wastewater but also will greatly enhance and improve the environment.
Alternatives to the location were not considered as the subproject site is strategically located within the
SUSL complex. As per the locational attributes and treated water disposal purpose, there is no other
more suitable location in the vicinity that can be developed as an alternative to the proposed subproject
within the university land premises. Design alternative which could be considered is conventional

activated wastewater treatment and sludge process.

Public Consultations: A stakeholder consultation was held on 3" June 2022 attended by 24 people
including government officers, members of the nearby villages, students, and staff of the SUSL. The
main concern that was highlighted at the meeting was the management of sewerage and wastewater
effluent. No major concerns were raised at the meeting. The public participation processes are
undertaken during the subproject detailed design to ensure that stakeholders and affected people are
engaged during the preparation/finalization of the IEE. Ensuring the disposal of treated water quality as
per the CEA standards, reusing the sludge as a byproduct (fertilizer) and the importance of STP 1
maintenance during the implementation phase are the special concerns pointed out during the meeting.

Monitoring and Reporting: The contractor will prepare monthly environmental monitoring reports
which will be submitted to the Project Management Consultant (PMC) / Project Implementation Unit

(PIU) / Project Management Unit (PMU) and monitoring progress will be included in the monitoring
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report during construction and post-construction which will be prepared by the PMU and submitted to
ADB. Social monitoring reports will not be required as IR is Category C and Indigenous Peoples (IP)

safeguards are not applicable.

Grievance Redress Mechanism: The subproject will follow the GRM process identified in the IEE.
Assessment of the existing GRM shows that it has provided citizens with an effective platform for
redressing of their grievances. This IEE describes the existing GRM including informal and formal

channels, time frame, and mechanisms for resolving complaints about environmental performance.

Anticipated Impacts and Mitigation Measures: A summary of the potential environmental
impacts during the construction and operation phases along with recommended mitigation measures
are provided in the IEE in the form of an EMP. Significant impacts were quantified based on the Risk
Assessment Matrix (RAM). The STP 1 subproject is unlikely to cause significant adverse impacts as
most predicted impacts are localized and likely to be associated with the construction process which is
temporary. Also, the subproject will adopt mitigation measures, especially against sewer and
wastewater generation and management which are the main concerns associated with the subproject.
Below summary table indicates the key issues observed and mitigation measures suggested for this

proposed subproject.

Key Anticipated
Environmental Suggested Mitigation Measure/s
Impact/s

Noise generation during | -As per the CEA and NBRO standards, the Maximum permissible noise
Construction level at the boundary shall be maintained at or below 75dB during the
daytime from 6.00 am to 9.00 pm and 50dB during the nighttime from 9.00
pm to 6.00 am at the construction stage.
-Maintain the noise levels at the boundaries of the subproject site during
the construction as stipulated in the National Environment (Noise Control)
regulations.
-Any work that may cause noise and vibration from 9 pm to 6 am shall be
avoided. Noise generation activities shall be carried out only from 6.00 am
to 9.00 pm.
-Any nighttime activities shall be carried out using noise-reducing means
or low noise technologies.
-During the construction period, temporary covers shall be constructed to
adequate height to reduce the spread of the noise.
-Servicing of all construction vehicles and machinery shall be carried out
regularly and during routine servicing operations, the effectiveness of
exhaust silencers shall be checked and if found defective shall be
replaced.
-Maintenance of vehicles, equipment, and machinery shall be regular and
to the satisfaction of the engineer to keep noise levels to the minimum.
-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01) and IFC General Environmental, Health and Safety
Guidelines (Section No: 1.7 Noise).
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Community /
Stakeholder complaints
on construction and
operation of the
development

Soil Erosion during
construction

Soil Erosion during
operation

Surface Drainage

-Adopt the mitigation measures appropriately the expert advice.

-Mitigate the coming effects without disturbing the community lifestyle as
immediately.

-Wastewater generated from the subproject activities shall be treated and
the treated wastewater shall comply with the disposal standards for
“Tolerance limits for the discharge of industrial wastewater into inland
surface waters” as prescribed in Gazette Notification No. 1534/18 dated
01.02.2008 amended by Gazette Notification No. 2264/17 dated
27.01.2022 standard treated effluent parameters and SLSI standards for
wastewater and sewage effluent to IFC-WB EHS guidelines.

-Adhere to the proposed tolerance limits for the discharge of treated water
in table 20 and frequently monitor the quality of effluent discharged from
the STP 1.

-Proper drainage management plan.

-Minimum clearance of the existing vegetation cover (shrubs) on the soil
surface.

-Temporary earth drains should be provided during the construction
activities.

-Construction activities should be scheduled to cope with the weather
condition as much as possible.

-Adopt measures suggested by CEA and NBRO.

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01).

-Maintain the existing vegetation cover (Shrubs) on the soil surface.
-Placing crushed stone and planting vegetation covers around the bank
of the tank.

-Providing adequate drainage facilities.

-The treated water should be discharged under the 1:8 dilutions.
-Discharging the treated water to the pond and surface water drainage via
cascade aerator and stepped drain.

-Construction and maintenance of spill, spill gates, intake structure, and
tail canal without change in surface hydrology including downstream flow
regime.

-Turfing downstream slope and providing rip-rap protection on the
upstream section of earth bund.

-Provision of suitable retaining walls near the STP 1.

-Adopt measures suggested by CEA and NBRO.

- A proper drainage management plan should be developed for the site to
ensure protection from heavy runoff and erosion if unmanageable soll
erosion.

-Maintain the existing vegetation cover (shrubs) and stones in the existing
natural drainage.

-Maintain the water flow rate of the natural drainage.

-Placing crushed stone and planting vegetation covers in and around the
drainage.

-Providing adequate drainage facilities and a proper drainage
management plan.

-Temporary earth drains should be provided during the construction
activities.
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Solid Waste generated
by workers (Garbage)

Disposal of Wastewater
and Sewage

-Construction and maintenance of the spill, spill gates, intake structure,
and tail canal without change in surface hydrology including downstream
flow regime.

-Adopt measures suggested by CEA and NBRO.

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01).

-Bio degradable (food waste) and non-biodegradable wastes such as
plastic, polythene, and glass generated on-site should be separated,
stored, and discharged to the final disposal point which will be continued
with the assistance of the Imbulpe Pradeshiya Sabha.

-Continued monitoring should be at the collection point properly.

-Work sites shall be cleared of residual solid waste before work
commences.

-Temporary storage of solid wastes shall be carried out with appropriate
containment to avoid the spreading of waste and dust.

-Disposal sites for solid debris shall be identified by the contractor and
approved by the engineer. If directed by the engineer, the contractor shall
obtain approval from PS for the disposal of waste at a specified location.
-The contractor shall maintain a waste register in the site office which shall
keep records of types and quantities of waste removed from the site and
places of disposal.

-No solid waste shall be burned on site.

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01).

-All wastewater generated from the subproject activities shall be treated
and the treated wastewater shall comply with the disposal standards for
“Tolerance limits for the discharge of industrial wastewater into inland
surface waters” as prescribed in Gazette Notification No. 1534/18 dated
01.02.2008 amended by Gazette Notification No. 2264/17 dated
27.01.2022 standard treated effluent parameters and SLSI standards for
wastewater and sewage effluent to IFC-WB EHS guidelines.

-Adhere to the proposed tolerance limits for the discharge of treated water
in table 20 and frequently monitor the quality of effluent discharged from
STP 1.

-Introduction of proper functioning of Wastewater Management System.

- Connect to the existing generator power supply or to a backup power
system during any power failure and STP 1 breakdowns during
maintenance/operation.

- Regular verification of the STP 1 system and process.

- 04 basin solution of the STP 1 meaning if one basin needs to be taken
out of operation there is no significant loss of performance.

- Airflow of the STP 1 can be adjusted depending on the incoming load.

- The FBBR system of the STP 1 is modular meaning individual FBBR
frames can be removed or added to the basin.

- Regular checks and follow-ups with correct actions.

-The sludge tank is maintained under anaerobic conditions where the
sludge is continuously reduced where the holding tank has enough
capability to store sludge for 4-6 months. The digested sludge is inert and
has no smell. This will need to be taken out and transported by gully
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Dust Emission during
Construction

Vibration Effect during
Construction

bowser to a suitable place for disposal. If it is dried it could be used as
organic fertilizer.

-The overflow, leaks, and immediate repairs should be carried out for STP
1.

- Establish and collaborate with the Local Authority under such
circumstances.

- The water quality shall be monitored to understand the effectiveness and
further improvement in designs in reducing the concentration of pollutants.
-The monitoring plan shall be functional in construction as well as in
operation stages.

-Once the detail pans are available, monitoring points and the intervals
will be decided by the Environmental Officer.

-There shall be regular watering of construction sites at all times and
especially during dry windy periods when dust levels are elevated.
-Vehicle/s carrying dusty materials should be covered entirely with dust
barriers to ensure material are not leaked from the vehicle/s.
-Construction material stocks should be covered properly.

-Stockpiles of construction material shall be kept covered at all times in
order to reduce dust emissions.

-Washing the vehicles (tires) when going out. Facilities should be provided
for the washing of vehicles moving out.

-Traffic controls, traffic volume restrictions, the imposition of speed limits,
and erosion reduction techniques.

-Drivers transporting materials shall be informed to use speed controls
within the town area.

-Proper maintenance of machinery, equipment, and vehicles.

-Surface treatment with penetration chemicals.

-Soil from site clearance temporarily stored on site shall be covered by re-
usable polythene sheets, thatched coconut leaves, or a similar alternative.
-There shall be daily cleaning of streets and pathways in the vicinity of the
construction site.

-There shall be no burning of wastes on site.

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01) and IFC General Environmental, Health and Safety
Guidelines (Section No: 1.1 Air Emissions and Ambient Air Quality).

-Minimize unreasonable vibration impacts on sensitive receivers.

-Avoid structural damage to the dam as a result of construction vibration.
-Standard vibration mitigation measures are to be implemented
throughout the construction and operational periods to reduce and control
potential vibration impacts.

-Minimize obstructions between the vibration source and the sensitive
receiver. Servicing of all construction vehicles and machinery shall be
carried out regularly and during routine servicing operations, the
effectiveness of exhaust silencers shall be checked and if found defective
shall be replaced.

-Maintenance of vehicles, equipment, and machinery shall be regular and
to the satisfaction of the engineer to keep noise levels to the minimum.
-If having a vibration effect from STP 1 during the operational phase,
installation of vibrational cleaning of media is recommended to be
established in STP 1.
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Impacts on Safety and
Occupational Health

Construction waste
generation

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01).

-Follow the CEA and NBRO standards.

-If construction vibration is found to be significantly below construction
vibration criteria, no subsequent monitoring of that activity is required.

-If monitored vibration levels are considered to be high-risk or close to the
vibration criteria, vibration monitoring tests will be carried out continuously
at the nearest vibration-sensitive receiver during the construction and
operational stages.

- If having a considerable effect on the dam or externals, it is often
suggested that vibrations can be interrupted using the wave barriers
concept.

-The contractor shall comply with requirements for the safety of the
workmen as per the International Labor Organization (ILO) Convention
No. 62 and the Safety and Health Regulations of the Factory Ordinance
of Sri Lanka.

- ICTAD guidelines for health and safety provided by the Construction
Industry Development Authority (CIDA), guidelines of the Department of
Labour, and IFC General Health and Safety Guidelines shall be followed.
-High priority to prevent accidents at the site by giving high priority to
health and safety measures.

-Workmen should be provided with safety equipment such as dust masks,
gloves, etc. for use at required times.

-Signage will be installed at the main road turn of the site and in front of
the site during the construction.

- All necessary safety precautions shall be taken by the contractor to
prevent any risks to workers and the public due to accidents by providing
adequate warning signs, barricades, flagman, and lighting as appropriate.
-A safety inspection checklist shall be prepared to take into consideration
what the workers are supposed to be wearing which shall be monitored
during specific construction activities.

-The contractor shall maintain two registers to keep records of complaints
received concerning environmental matters and for recording incidents/
accidents.

-All drivers should have valid licenses for the category of vehicles they
drive and follow the speed limits of roads.

-Construction materials should not exceed the carrying capacity of trucks
and the local road.

-Excess excavated materials should be removed to dumping or disposal
locations on a well-planned program approved by the Pradeshiya Sabha
-Adhere to the ICTAD Guidelines.

-All discarded and used oil, grease, and empty paint buckets will be
collected, stored, and disposed in a sanitary way.

-Any hazardous waste will be disposed of by two CEA licensed waste
collectors.

-Proper waste management practices should be adopted.

-Adhere to the ICTAD Guidelines (Ref. No. ICTAD/CM/01 and
CIDA/STD/01) and IFC General Environmental, Health and Safety
Guidelines (Section No: 1.6 Waste Management).

-Close supervision and use of an experienced contractor.
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-The construction site shall be cleaned of any solid wastes before the site
is handed over.

Noise due to STP 1 -STP 1 should be operated at high noise free.

-Noise levels at the boundary of the STP 1 land during the operational
stage should be maintained at or below 55dB during the daytime from 6
am to 6 pm and 45dB during the nighttime from 6 pm to 6 am.

Recommendations: The EMP and associated LA, NBRO, CEA, and UDA guidelines should be
followed during construction and optional activities. As indicated by the MOH office, the proposed STP
1 is the best management option to resolve wastewater/sewerage leachate of polluting waterways due
to the current SUSL operation. For the STP 1 development subproject, the GRM and EMP provide
appropriate guidance for suitable environmental and social safeguards. Accordingly, the proposed
subproject can be recommended for implementation with strict adherence to EMP and GRM provided

in this IEE ensuring that it does not contribute to the aggravation of any existing issues.

Conclusion: The proposed subproject may cause temporary impacts during the construction stage.
Most of the adverse impacts of STP 1 during the construction period are short-term and temporary in
nature. The negative environmental impacts are mostly construction-related and short term such as
noise, vibration, and dust. The anticipated adverse environmental impacts during the operational phase
are related to the disposal of wastewater and sewage. The IEE study did not find any adversely
significant incompatibility with the surrounding physical, biological, socio-economic, or cultural
environment and does not pose any significant long-term environmental threat if managed properly

during construction and implementation.
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. INTRODUCTION

1. The domestic wastewater and sewage of the Sabaragamuwa University of Sri Lanka (SUSL)
is collected and disposed of in an open waste sludge tank within the university premises in the current
situation. The unregulated disposal of sludge has caused the leachate to pollute the groundwater table
and the surface water in the adjoining villages. The Medical Officer of Health (MOH) office has indicated
that wastewater/sewerage leachate polluting waterways due to the current SUSL operation should be
addressed immediately and resolved. Therefore, the establishment of the wastewater treatment facility
and sewage management has been planned to give special attention and priority to the SUSL. Two
Sewage Treatment Plants (STPs) have been identified for SUSL as STP 1 and STP 2. STP 1 is
proposed for the current SUSL operation and STP 2 is proposed for the FT building complex, SUSL.

2. Of these two STPs, STP 2 has been cleared along with the original IEE (2018), hence
construction works have commenced. The proposed STP 1 intends to obtain the funds under the
STHRDP project of new development of the Faculty of Technology, SUSL funded by ADB. This IEE is
a supplemental IEE for the proposed STP 1 subproject and the report is prepared based on the
recommendations (Section X. B. 166 & 167) mentioned in the original IEE report for the proposed

Faculty of Technology building complex for SUSL (2018).

3. As per the recommendations (Section X. B. 166 & 167) made in the original IEE report (2018)
for the proposed Faculty of Technology (FT) building complex and ADB format to fulfill the
environmental adherence for the proposed STP 1, this Supplemental Initial Environmental Examination
(IEE) report is prepared for the proposed Sewage Treatment Plant 1 (STP 1) project for Sabaragamuwa

University of Sri Lanka.

4. With the new development of the Faculty of Technology, SUSL, a proper wastewater
management system for the University has become a mandatory construction. Currently, the SUSL
provides accommodation for all of its students, in around 44 hostels owned by the University or rented
private houses. The generated wastewater is discharged into septic tanks. However, with the increasing
student population with the new faculty developments, and the future expansion plans of the university,
the need for a proper wastewater management system rather than relying on the fixed capacities of the
current septic tanks is necessary. Accordingly, the major objective of this subproject is to manage the
daily wastewater generation of the SUSL. Accordingly, the subproject aims to provide a proper method
to dispose sewage and wastewater of the increasing student and staff population within the university.
The proposed STP 1 facilitates 6,000 students and staff population. The STP tank 1 treats wastewater
collected from the university’s Student Cafeteria premises, Faculty of Agriculture, Faculty of Applied

Science, Walawa Hostel Complex, and Sinharaja Hostel Complex.
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A. General Information

A.1 Name of the Subproject :  Sewage Treatment Plant 1 (STP 1)
A.2 Name of the Developer : International Construction Consortium (Pvt) Ltd.
Postal Address : 70 S. De S. Jayasinghe Mawatha, Nugegoda 10250
Phone/ Fax No : 0114 400 600
Contact Person

Name : Mr. Sampath Narasinghe

Designation :  Site Engineer

Phone No : 076 307 1503

A.3 Nature of the Subproject
A.3.1 Nature of the Subproject

5. The proposed subproject is a Sewage Treatment Plant, located at the Sabaragamuwa
University of Sri Lanka. The subproject aims to provide a proper method to dispose of sewage and

wastewater of the increasing student and staff population within the university.

A.3.2 Scale of the Subproject

6. The proposed STP 1 facilitates 6,000 students and staff population. The design volume of the
STP 1 is 950 m®/day. The area required for the subproject is 250 m2. The STP 1 treats wastewater
collected from the university’s Student Cafeteria premises, Faculty of Agriculture, Faculty of Applied
Science, Walawa Hostel Complex, and Sinharaja Hostel Complex. The estimated capital cost of the
STP 1 is approximately 109.6 Mn LKR (183,735 USD). A summary of the BOQ of the STP 1 is given in
Annexure R. The estimated operational cost per month for the proposed STP 1 is approx. LKR
289,210.71 (as estimated on 2021/08/18).

A.3.3 Main Objective of the Subproject
7. The main objective of the subproject is to manage the daily wastewater generation within the
university. Other than that, the subproject aims to utilize the treatment plant as a students’ training and

research facility and to support the university to obtain the Green Building certificate.

A.3.4 Justification in Terms of Economic, Social and Environment

8. With the new development of the Faculty of Technology, SUSL, a proper wastewater
management system has become a mandatory construction as per the request of the local authorities.
Currently, the SUSL provides accommodation for all of its students, in around 44 hostels owned by the
University or rented private houses. The generated wastewater is discharged into septic tanks, but with
the increasing student population with the new faculty developments, and the future expansion plans

of the university, the need for a proper wastewater management system rather than relying on the fixed
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capacities of the current septic tanks is necessary. Accordingly, the major objective of this subproject
is to manage the daily wastewater generation of the SUSL. The other benefits of this subproject are the
utilization as a students’ training and research facility and to support the SUSL to gain Green Building
Certificate.

A.4 Investment / Funding Sources

9. The estimated cost of the STP 1 subproject is approx. 109,605,118.98 LKR and 183,735.00
USD (Attached: Annexure R - BOQ of STP 1). Asian Development Bank (ADB) acts as the funding

source.

A.5 Location of the Subproject

10. The proposed site is located in Imbulpe in Rathnapura District within the current SUSL

premises.
l. Pradeshiya Saba : Imbulpe Pradeshiya Saba
Il Divisional Secretariat Imbulpe Divisional Secretariat
II. GN Division : Muttettuwegama Grama Niladhari Division (GND)
\VA District Secretariat: : Ratnapura District Secretariat
V. Provincial Council :  Sabaragamuwa Provincial Council
VI. Location Map :  See:Figure1 &2
VII. Copy of the Survey Plan: See: Annexure B - Survey Plan and Deed
VIIl.  GPS Point : 6°42'46.3"N 80°47'20.6"E

A.6 Extent of the Subproject Area
The extent of the land is 0.025 Ha.

314 2 E’ i‘% S,
o @
ff Y “‘ Ea] ///'\\\%) ,iﬂ.‘ ] \
= @ \ .'//E-DE E‘Dﬁ,’/ @ ) - ‘
\ N e— i) / S e %/E, )
o e mEe®
1 ;ﬂ Lb L‘ J~ % 356
L '//4/@\7& k;g% = \
G o 7@ Fg /s \ TEE G \
,J U BM \.
= ' T Haggee - 4

\ \"._ —
=\ N\ | : . o
\ N O Site Location o
N\ @ = ® &3
{ & \ ® “E{ s i o
N I \ <~' N\ R >3
| ::\ [‘\ @ /

©
..Jr ]

FIGURE 1: SITE LOCATION IN THE SURVEY PLAN




FIGURE 2: PROPOSED STP 1 SITE
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A.7 Does the Subproject Wholly or Partly Fall within the Following Areas?

TABLE 1: ENVIRONMENT SENSITIVITY AS PER THE NEA SCOPING PROCESS

Area Yes No Unaware
100m from the boundaries of or within any area declared under the J
National Heritage Wilderness Act No 4 of 1988

100m from the boundaries of or within any area declared under the Forest J
Ordinance (chapter 451)

Coastal zone as defined in the Coast Conservation Act 57 of 1981

Any erodible area declared under the Soil Conservation Act (Chapter 450)

Any flood areas declared under the Flood Protection Ordinance (Chapter J
449)

Any flood protection area declared under the Sri Lanka Land Reclamation

and Development Cooperation Act 15 of 1968 as amended by Act No 52 \
of 1982

60m from the bank of a public stream as defined in the Crown Lands

Ordinance (Chapter 454) and having width of more than 25m at any point \
of its course.

Any reservation beyond the full supply level of a reservoir. \
Any archaeological reserve, ancient or protected monument as defined or

declared under the Antiquities Ordinance (chapter 188) v
Any area declared under the Botanic Gardens Ordinance (Chapter 446) \
Within 100m from the boundaries of, or within any area declared as a J
Sanctuary under the fauna and flora protection ordinance (chapter 469)

100m from the high flood level contour of within a public lake as defined in

the Crown Lands Ordinance (Chapter 454) including those declared under Y
section 71 of the said ordinance.

Within a distance of one mile of the boundary of a National Reserve \
declared under the Fauna and Flora protection Ordinance.

A.8 Present Ownership of the Subproject Site

11. The subproject land is owned by the Sabaragamuwa University of Sri Lanka (Annexure B:

Survey Plan and Deed)

TABLE 2: SITE OWNERSHIP

State Private Other- Specific
N - -
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A.9 Present Use of the Land

12. Vacant land within the University Premises. It was an abandoned land with a shrub forest and
a natural water pond.

A.10 Subproject Timing, Schedule and Phased Development

13. This subproject is planned to be completed within approximately in 15 months from November
2021 to February 2023 (nearly 456 days). The proposed schedule of the STP 1 shows in Table 3.

TABLE 3: PROPOSED SUBPROJECT SCHEDULE

Task Name Dusation | Baseline Start Easelng Finish | Hal 1, 2022 HaY 2, 2022 . Mol 3, 2023
B0 R B L - SIS0 " IO T T 0 YO N T W T A I A S O 5t
Wark Progrom for Design of STP-01 ot Faculty of 456days  01/11/2021  06/02/2023 ¥ 1

LOA Odays  01/11/2021  03/11/2021 &1

Structural Design Finalization 4Sdays  01/11/2021  15/12/2021 y

Collection Tank Construction Work 195days  16/12/2021  05/07/2022 I8 1
RC Concrete Tank Constructin Work 181days  16/12/2021  21/06/2022 r 1

Tank Base Construction Work 31days  16/12/2021  15/01/2022 1o
Excavation Work 7 days 16/12/2021 22/12/2021 a3
Screed Concreting Work S days 23/12/2021 27/12/2021 ¥
Tank Base R/F 10days  28/12/2621  06/01/2022 2
Base Form Work 7days  07/01/2022  13/01/2022 5
Base Concreting Work 2 days 1a/01/2022 15/01/2022 2l
Tank Wall 3adays  16/01/2022  18/02/2022 | &1
Reinforcement 17 days 16/01/2022 01/02/2022 1
_ Formwork | 1Sdays  02/02/2022  16/02/2022) 3
Concreting Wark 2days  17/02/2022  18/02/2022 4
Cover Slab 27days  19/02/2022  17/03/2022 l;—l
Slab F/W 15days  19/02/2022  05/03/2022 2y
Reinforcement 10days  06/03/2022  15/03/2022 N
Concreting Work 2days  16/03/2022  17/03/2022
Tank Water Proofing 89days  18/03/2022  21/06/2022 T —
Tank Water Proofing 60days  18/03/2022  23/05/2022 1
Testing 14days  24/05/2022  06/05/2022 1
Back Filling Work 1Sdays  07/06/2022  21/06/2022 =
Other miscelianous Work ladsys  22/06/2022  05/07/20220 | %y
Tank Handing Over for MEP Wark Odays  05/07/2022  05/07/2022 | B

Aration Tank Construction work 1a2days  18/03/2022  13/08/2022, | r |

Tank Wall 60days  18/03/2022 z:/oslmzzj | i |
Reinforcement Work 24days.  18/03/2022  17/04/2022, ! |
Form Work 36days  18/04/2022  23/05/2022, | :

Tank Water Proofing . sidays  24/05/2022 14/07/2022 i
Water Proofing Application <, 4Sdays  24/05/2022  07/072002 | |
Tank Testing work 7days,  08/07/2022  18/07/2022 |, |
Handing Over Aration Tank to MEP Odays.  14/07/2022 14/07/2022.

Delaying Pond Construction Work 30days  15/07/2022  13/08/2022 i

import of items 7 120 days 16/12/2021 21/04/2022 |

FBBR Modules Aerators & Tube settler 120days  16/12/2021  21/04/2022, | |

.. Blowerswithairfilkers . 120days  16/12/2021  21/04/2022 | i

Local Fabrication of items S0days  16/12/2021  15/03/2022 ! i
Coarse Screen 90days  16/12/2021  15/03/20220 !
Fine Screen S0days  16/12/2021  15/03/2022] 1! i
F38R Holding Cage 90days  16/12/2021  15/03/2022 i

_Tube Settler Holding Cage : . S0days  1§/12/2021  15/03/2022.

Weir and Gutter 90days.  16/12/2021  15/03/2022) .

Locally purchase items 7Sdays  16/12/2021  28/02/2022. || |
Control Panel 7Sdays  16/12/2021  28/02/2022 i
S5 Blower fittings 7Sdays  16/12/2021  28/02/2022 I
UPVC Fittings 75days.  16/12/2021  28/02/2022 | ]
Submersible Sewage cutter pumps 75days  16/12/2021 28/02/2022 ', {
Decantar Pumps Tsdeys  16/12/2021  28/02/2022 |
Chlorine Dosing Unit 7Sdays  16/12/2021  28/02/2022 !

Installation - After completion of £Q tank 67days  14/08/2022  19/10/2022 | |
Installation of FBBR towers, and aerators 60 days 14/08/2022 12/10/2022 =1 ;
Installation of Blowers and aeration line 14 days 29/09/2022 12/10/2022 i |
Installation of Tube settler weir ,gutter etc. l4days  22/09/2022  05/10/2022] | |

of cutter pumps, pump & required l4days,  29/09/2022  12/10/2022 !
_ Installation of Control panei and wiring o . . ladays  06/10/2022  19/10/20221 || s f

Pipa Laying ) 3Medays  16/12/2021  03/12/2022 | ) s 1

Gravity Line 04days  16/12/2021  18/07/2022 | Ls 1
Site Clearing work 0days  16/12/2021  04/01/2022,
Excavation Work 90days,  05/01/2022  04/04/20220 | ey |
Pipe Laying 100days  12/03/2022  28/04f2022 | A i
Manhole Constructien Work 120days  13/01/2022  25/05/2022 5
Marhole Benching Work 20days  26/05/2022  14/08/2022 TR
Testing Work 20dsys  15/06/2022  04/07/2022 Yoy {
Handingover 10days  05/07/2022  14/07/2022 T |

Pumping Line 142days  15/07/2022  03/12/2022 I T R
Pumping pit and Grease “rap Constrction Work 45 days 15/07/2022 28/08/2022 2-¢ = H
Excavation Wark aSdays  29/08/2022  12/10/2022 o !
Paipe Laying 45days  05/09/2022  15/10/2022 ¥ 3
Backfilling and Compaction 45 days 20/10/2022 03/12/2022 b S

Testing ,Commissioning & Handover 58days  04/12/2022 30/01/2023
Pre commissicning 14 days 04/12/2022 17/12/2022
Commissioning After Sewer line connection 30 days 18/12/2022 16/01/2023 T
Testing ladays  17/01/2023  30/01/2023 Ny

Handover Tdays  31/01/2023  06/02/2023 =

OISO, g T _Odays  06/02/2023  06/02/2023 SRS & o
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B. Objectives of the IEE

14. The objectives of the Environmental Study are to:

- Determine the category of the subproject depending on proposal, environmental sensitivity, and
magnitude of impacts, i.e. screening as per Government of Sri Lanka’s regulations and ADB’s
Safeguard Policy Statement 2009;

- Determine the appropriate scoping required

- Determine the requirement of statutory clearances;

- Provide a baseline environmental monitoring and survey; on biodiversity, biophysical resources

- Predict impacts on relevant environmental attributes and mitigation measures to minimize the

impacts.

15. This Initial Environmental Examination (IEE) Report was prepared as per the ADB format to
fulfill the environmental adherence for the development of the proposed STP 1 at Sabaragamuwa
University of Sri Lanka. However, Central Environmental Authority (CEA) functions as a key project
approving agency (PAA) under the process of the sustainable management of natural resources and
controlling and preventing environmental pollution in Sri Lanka. Therefore, CEA general TOR
(Annexure A - General Term of Reference) and CEA approval of environmental recommendations
for STP 1 (Annexure G - Environmental Recommendations Approval from CEA) were applied in
preparing this IEE report as a guide.

16. Recommendations will be provided for mitigating any negative impacts wherever possible
through the EMP. The EMP will include the recommended institutional arrangements for monitoring
activities for identified environmental issues. The IEE will address the current physical, ecological,
economic, and social background of the subproject, anticipated environmental impacts that will arise
due to subproject activities, necessary measures that have to be adopted to mitigate them, and public
views and suggestions regarding the subproject. Accordingly, a single IEE report will be submitted to
ADB and also be made available to the PP to facilitate their decision-making.

C. Approach and Methodology

17. The IEE has been carried out within the existing policy, legal and administrative framework

considering the applicable environmental legislation, regulations and guidelines of ADB.
Reconnaissance Survey:

18. Reconnaissance survey was carried out to identify the value of environmental components
surrounding the STP 1 subproject. Location of environmentally protected areas; surface water bodies;
environmentally sensitive receptors (educational institutions, religious structures, medical facilities etc.)
at the subproject site were identified during the survey. The Consultant conducted a preliminary analysis
of the nature, scale, and magnitude of the impacts that the subproject is likely to cause on the

environment, especially on the identified Valued Environment Components (VECSs). Site inspection of
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the proposed subproject was carried out on 239 March 2022 and 26™ April 2022 (Refer to Annexure
M - Site Report).

19. During the inspection, activities such as assessment of the existing location and the
surrounding environment identification of sensitive areas, consultation with the local officers, key
informant interviews were carried out. Other reliable information was collected from villagers and
respective authorities during public consultation meetings. Secondary information for the report was
gathered from printed materials and other sources of the relevant Government Departments,
Authorities, the Divisional Secretariat, and relevant websites.

Data Collection & Review:

20. Secondary data such as Survey of Sri Lanka Topo Sheets, District Planning Maps, etc. have
been collected from various secondary sources. Further, secondary data, which are relevant to
understanding the baseline of physical and biological environments has been collected and reviewed.

Applicable environmental legislation, regulations, and guidelines of ADB have also been reviewed.
Environmental Screening & Scoping:

21. Screening has been conducted with specific considerations such as the location of the
subprojects concerning close proximity to highly biodiversity regions and the waste management issue
prevalent. It will help to modify the designs at locations where impacts can be avoided and incorporate
mitigation measures wherever the impacts were unavoidable due to other constraints.

Baseline Environmental Monitoring:

22. To establish the baseline environmental status, it is recommended that monitoring would have
to be carried out for various environmental parameters such as meteorology, ambient air quality,
ambient noise level, ground & surface water quality, and soil quality at the subproject site. Secondary
data was referred from numerous reports for the current IEE and exiting IEE of FT. Thus, previous rapid
biodiversity assessment was studied as it has been recommended and carried out to assess the
importance of the biodiversity surrounding the subproject FT site by SUSL.

Stakeholder Consultation:

23. Stakeholders’ meeting was organized on the 3 June 2022 and held in the Board Room of the
Vice Chancellor's office. Consultations on environmental and social issues were carried out with
relevant stakeholders identified through stakeholder analysis. Affected communities and potential
stakeholders such as officers from PHI (MOH), PHI (SUSL), RDC, students (SUSL), academic and non-
academic staff (SUSL), and villagers from Muththettuwegama (Farmer, Teacher, Businessman,
Carpenter, Driver etc.), Hon. head Monk of the Temple, ICC (Contractor) etc. were invited to attend the
meeting. The effort was made to make the gathering a representation of the local population in diverse

fields directly or indirectly affected by the potential impacts. There were 24 stakeholders at the meeting.

26



D. Structure of IEE Report

24. In order to fully meet all requirements, the IEE report generally follows the ADB Safeguard

Policy Statement 2009 and EA Guidelines 2003. The structure of the IEE report is organized as follows:

- Executive Summary

- Chapter | - Introduction

- Chapter Il - Subproject Details

- Chapter Il - Policy, Legal, and Administrative Framework
- Chapter IV - Description of The Existing Environment

- Chapter V - Analysis of Alternatives

- Chapter VI - Anticipated Environmental Impacts and Mitigation Measures
- Chapter VII - Public Consultation

- Chapter VIl - Grievance Redress Mechanism

- Chapter IX - Environmental Management Plan

- Chapter X - Conclusion and Recommendation

- Annexure
CHAPTER I: INTRODUCTION

25. Chapter | describes the nature and scale of the subproject, main objectives, subproject
justification in terms of environment, society and economy, and the approvals needed for the proposed

development.
CHAPTER II: SUBPROJECT DETAILS

26. Chapter 1l gives a brief description of the subproject including major components, pre-
construction and construction activities, infrastructure facilities required including energy and water,

sources of the infrastructure and subproject development schedule
CHAPTER llI: POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

27. Chapter Ill gives a brief description of the policy, legal, and administrative framework relevant

to the subproject.
CHAPTER IV: DESCRIPTION OF THE EXISTING ENVIRONMENT

28. This chapter provides information on the existing environment of the subproject site and area
within 500m from the site, its physical features, ecological resources, socio — economic conditions,
archaeological and cultural considerations likely to be affected by any aspect of the proposal during the

construction or operational phases.

CHAPTER V: ANALYSIS OF ALTERNATIVES
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CHAPTER VI: ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

29. This chapter evaluates the anticipated environmental impacts due to the proposed subproject
at all stages of site development and operation on the component of the environment and proposed
measures to avoid, reduce, mitigate or compensate the impacts identified. Further, public consultations
and grievance redress mechanisms are also identified. The proceeding section of this IEE report has
identified the potential environmental impacts associated with the construction and operation of
‘Sewage Treatment Plant’ at SUSL. This chapter presents the mitigation and best practices that should
be developed to avoid and minimize the impacts. The “Mitigation through Design” concept is widely

used to minimize potential impacts due to the construction and operation of the subproject.

CHAPTER VII: PUBLIC CONSULTATION

CHAPTER VIII: GRIEVANCE REDRESS MECHANISM

CHAPTER IX: ENVIRONMENTAL MANAGEMENT PLAN

30. Chapter IX outlines the monitoring to be carried out during the construction and operation of
the proposed Sewage Treatment Plant. A Monitoring Plan shall be developed based on these

recommendations. Further studies to analyze long-term impacts are also recommended.

CHAPTER X: CONCLUSION AND RECOMMENDATION
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II. SUBPROJECT DETAILS

A. Brief Description of the Subproject

30. The proposed STP 1 subproject is located within the current SUSL premises in Imbulpe in
Rathnapura District. The location coordinates are 6°42'46.3"N 80°47'20.6"E. The university is located
alongside Pambahinna-Kumbalgama-Rajawaka-Kapugala Road (B593) which connects to the main
Colombo — Batticaloa Highway (A4).

31. The current SUSL domestic wastewater and sewage is collected and disposed to an open
waste sludge tank within the university premises. The unregulated disposal of sludge has caused the
leachate to pollute the groundwater table and the surface water in the adjoining villages. Therefore,
special attention and priority were given to the establishment of the wastewater treatment facility and
sewage management. The proposed STP 1 facilitates 6,000 students and staff population. The land
earmarked for the proposed subproject is 250 m? within the University. The STP 1 tank treats
wastewater collected from the university’s Student Cafeteria premises, Faculty of Agriculture, Faculty
of Applied Science, Walawa Hostel Complex, and Sinharaja Hostel Complex.

468800 l

Sewage Treatment Plant 1 (STP 1)

for Construction of Sabaragamuwa
- University of Sri Lanka (SUSL) B
468600

Mailn Entrance -
SusL

468500
468400
468300

468200

FIGURE 5: SUBPROJECT PLAN

32. The wastewater Generation is 950m?/day at an Organic load of 267.5 kgs/day. Hence, the
design volume of the proposed STP 1 is 950 m®day. Fixed Bed Bio Reactor (FBBR) sewerage
treatment system using Aqua Equipment Technology (AET) patented fixed film bio media and
high-efficiency tube settler units use for this proposed STP 1 subproject. This STP 1 consists of 16
AET fixed film bio modules installed in specially fabricated RC (Reinforced Concrete) tanks and a tube

settler installed alongside a control room consisting of blowers, and a disinfection system. The daily

29



load of wastewater will be first collected in a balancing tank for coarse screen and processed over 24
hours to always give an even flow across the treatment plant. This STP 1 consists of three pumping
pits.

Pipe Network Details:
e Pipe diameter: 90mm, 110mm
e Pipe length: 1.5 km

e Pipe materials: HDPE pipes for pumping lines and PVC pipes for gravity lines
e Soil Type: Reddish Brown Silty CLAY with some Gravels and Reddish Brown LATERITE

B. Construction Stage

e Clearing of Land

33. The site is located in a slopy terrain with some scrubs on the land previously. This site is a
cleared land at present. The clearing of scrubs and leveling of the land of approximately 250m? has

been done for the STP 1 installation. (See Annexure P: Contour Plan).

FIGURE 7:CONTOUR PATTERN
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¢ Removal of Trees

34. The proposed site has been selected so as not to damage the existing trees. Therefore, no
mature plants had to be removed during the construction stage. The proposed site is a cleared land at
present. Weeds and shrubs found only on the construction site were removed. The selected pipeline
areas are proposed through clear spaces to make sure it does not affect any tree/s or structure/s.

Therefore, the removal of trees is not anticipated.

e Method of Transportation of Construction Materials

35. During the STP tank 1 installation, tippers, lorries, and a few container trucks will be deployed

for the transportation of construction materials.
e Labour Force Requirement, Storage Requirements, and Yards for Construction Works

36. Approximately 20 labourers on average are required for STP 1 subproject as the labour force.
The labour force of the FOT subproject will be utilized for the construction works of STP 1. As this is a
small-scale development, it does not require a large storage space for construction material, and they
will be temporarily stored in an on-site space. Thus, the current storage yard for construction material,

labour camp and the project office of the proposed FT building complex will be utilized for STP 1.

e Machinery and Equipment Requirements for Construction Activities

37. The construction procedures are planned to meet the subproject quality and environmental
objectives. Standard construction techniques will be employed for the STP 1 project. Most of the
construction work does not require to be undertaken using heavy machinery or equipment. The main
construction work will include STP 1 tank implementation and construction of the collecting tanks. A
detailed construction program will be prepared based on the subproject layout plan (See Annexure C
- Layout Plan). Tables 15, 16, and 17 include the list of machinery & equipment and activities during
the construction stage. Grading & clearing, excavation, foundations, erection, and finishing are the main
construction activities under this project works. Compactors (rollers), backhoes/excavators, tractors,
scrapers, graders, pavers, trucks, concrete mixers, concrete pumps, concrete vibrators, jackhammers,
and drills are the required machinery during the construction. Thus, compressor, drivers (drop hammer
type), truck, scraper or grader, pneumatic drill, excavator, loader, roller vibrator, poke vibrator, bulldozer,

sound reduced jackhammers and lock drills are the required equipment for construction activities.
e Excavation and Filling

38. There is no huge earth exaction under this small-scale subproject. Earth excavation will be for
this subproject up to a maximum of 4.2 m in depth (4.2m -3.7m) to construct the underground EQ tank
(Equalization Tank) and the sludge tank. Accordingly, the soil excavated volume for the EQ tank is 450
m? and the sludge tank is 150 m3. Altogether, the total soil volume to be excavated of this STP 1 tank
is nearly 600 m3. The level of filling of the STP 1 tank is nearly 584.630 MSL and the filling depth is
nearly 2.5 m. The soil quantity for filling the STP 1 tank is nearly 330.0 m3(for more details refer to
Figure 37: Dam Details). The excess soil (600 m3 - 330 m2 = 270 m?) from the STP 1 tank will be used
for the proposed road development near STP 1 within university Premises (See Annexure S - Cascade

Details to find the proposed road next to STP 1).
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FIGURE 8: SECTION OF SOIL EXCAVATED AREA

39. The length of the pipe network is nearly 1.5 km. Pipe diameters of the pipe network consist of
90 mm and 110 mm. Thus, the soil type along the pipe network is “Reddish Brown Silty CLAY with
some Gravels and Reddish Brown LATERITE”. In addition, HDPE pipes for pumping lines and PVC
pipes for gravity lines are used as the materials of the pipe network (See Annexure C - Layout Plan

for piping arrangement and Annexure T - Pumping Pit Details).

40. This STP 1 project has proposed three pumping pits. Soil excavation amount and depth are as
below in Table 4. The total soil volume to be excavated from pumping pits is nearly 120 m3 (50+40+30).
Accordingly, the maximum excavated soil amount is 1000 m? including the STP tank 1 and three
pumping pits. Pipeline excavated soil will be used to fill the same trench and to prepare the surrounding
areas. Excavation will be carried out by a backhoe loader, skid loader, or manual means. Accordingly,
all excavated earth will be used for backfilling works, leveling, and road development. The excavated

soil will be stockpiled up in the allotted area of the FOT Sabaragamuwa site under the approval of the

University.

TABLE 4: SOIL EXCAVATION DETAILS OF PUMPING PITS

Area Volume (m3) Depth (m)
Pumping Pit 1 50 25
Pumping Pit 2 40 25
Pumping Pit 3 30 25
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C. Subproject Layout Plan

41. Attached: See Annexure C- Layout Plan.

D. Infrastructure Facilities Required/ Provided

D.1 Energy Requirement

42. The requirement of energy for the proposed subproject is for submersible pumps, channel
blowers, dosing pumps, and transfer pumps. During the construction, SUSL electrical supply through
National grid electricity will be used for operating electrical appliances mentioned below. The required

electrical supply for the implementation stage of the subproject is 446.25 kWh.

TABLE 5: ENERGY REQUIREMENT

Total

Equipment Rated Power Operational time No. of Units units
per day/hr per day/

kWh

Tsurumi 80C21.5 1.5 kw
Submersible sewer Cutter 1.5 18 2 54
pump (2 Duty/ 1 Standby)

Dereike DHB 920C 16D5 16.5
kW Side Channel Blower (2

Duty/ 1 Standby) -65% 165 18 2 386.1
Capacity
FWT Chlorine Dosing Pump 0.3 18 1 5.4
Evergush Sludge Transfer 15 05 1 0.75
Pump

Total Power Consumption per day/ kWh 446.25

hr — Hour, kWh - kilowatt hour

D.2 Sewer and Wastewater Management

43. Attached: See Annexure D - STP 1 Tank Proposal

D.2.1 Wastewater Generation

Population L/P/D BOD/P/ID H Load Org Load mag/l
STP 1 6000 158 45 950,000 267,500 282

L/P/D — Liters per person per day, BOD/P/D - Biochemical Oxygen Demand per person per day, H Load
- Hydraulic Load, Org Load - Organic Load, mg/l - milligrams per liter

e Influent: Black and Grey Water

e Design Volume: 950 m3/d (cubic meters per day)

e Operation Time: 24 h/d (hours per day)

e Wastewater Generation: 950m3/d at an Organic Load of 267.5 kg/Day
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44. Fixed Bed Bio Reactor (FBBR) sewerage treatment system using Aqua Equipment
Technologies patented fixed film bio media and high-efficiency tube settler units use for this proposed
STP 1 subproject.

D.2.2 STP 1 Operational Procedure

e Influent (wastewater) from buildings will be first made to pass through a coarse screen to
separate unwanted large items that would interfere with downstream activities and collected in
a “Balancing Tank”. The EQ tank (equalization tank) is called “Buffer Tank” and “Balancing
Tank”. Therefore, the same tank is used for water flow stabilization works. This will balance out
variations offload throughout the day. From here influent will be pumped over 24 hours at a
steady rate using stainless steel cutter pumps via a fine screen into the treatment tank 1 of the
STP 1.

e The first tank in the STP 1 will consist of media towers where the bacteria grow. These towers
will be well aerated to facilitate oxygen transfer to the water for bacteria growth. Here, BOD
(Biochemical Oxygen Demand), Chemical Oxygen Demand (COD) and Ammonia in
wastewater will be reduced. After a short retention time off 5-8 hours, the influent will flow into
a quiescent section of the Clarifier.

e The influent will then flow under and into the angled tube settlers. The influent will flow out from
the top of the tubes and the solid matter will fall to the clarifier bottom. This way liquid solid
separation will take place.

e The effluent coming out of the clarifier will be disinfected using chlorine. The effluent will meet
the CEA standards for discharge to a waterway (nearby natural water pond).

e The sludge collected at the bottom of the clarifier will be pumped out to a sludge holding tank
at regular intervals. The sludge tank will be maintained under anaerobic conditions which will
help the sludge to be further digested and reduced. The tank will have a holding capacity for
about 6 months. Thereafter the sludge will have to be removed and dried which could be used
as fertilizer. As the contingency plan during any breakdown of the treatment plant, sludge
will be sent out by gully bowser (Imbulpe PS or University as facility provider) for disposal at a
suitable location. A screw press could also be provided to continuously dewater the sludge.

e Sludge compress unit will be fixed for the sludge removal. The effluent drained out from the
sludge drying bed will be directed to the equalization tank for undergoing the treatment process.

e Pressed Sludge from sludge screw press will be directed to sludge sand drying bed for
further moisture removal and use as plant fertilizer. The required length for the sand bed will
be 6m & width 3m including the 300mm sand layer on top of the gravel layer. There should be

a pipe to remove separated water from sludge dewatering on the bottom of the gravel layer.
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FIGURE 9: SLUDGE SAND DRYING BED

D.2.3 STP 1 Process Description

e The biological treatment process of the STP 1 use the FBBR (Fixed Bed Biofilm Reactor)
technology. The FBBR technology consists of FBBR media and aeration diffusers which are
combined within individual stainless steel frame units. Compared to the conventional activated
sludge process, the FBBR technology is superior, because the activated sludge for removal of
BOD and ammonia in wastewater is attached as a biofilm to the surface of the FBBR media.

e The biofilm is self-regulating meaning, it automatically generates the right amount and type of
aerobic bacteria for effective removal of wastewater pollutants. Because of this, the FBBR
technology doesn’t require large secondary clarifiers.

e Usually in activated sludge treatment, sludge age in secondary and primary clarifiers for
biological processes needs to be adjusted which requires long retention times, so large primary
and secondary clarifiers are needed. For FBBR technology, does not require manual sludge
age adjustment and can therefore be operated without primary clarifiers. The enhanced small-
scale secondary clarifiers with tube settler modules are sufficient.

e For the Sabaragamuwa University subproject, the FBBR units will be split between 4 basin
compartments. This allows the operator to adjust the airflow to each tank depending on the
incoming loading. This setup also provides 4 levels of redundancy meaning that one basin
could be dewatered, if ever required for maintenance while the other 3 basins are still in
operation.

e FBBR operates as a single pass system, meaning wastewater does not have to be recycled,
after biological treatment in the FBBR tank and settling in the lamella settler tank. On the other
hand, recycling wastewater does not harm the process but will improve the treatment plant
capacity additionally.

e Overall, the FBBR technology has a larger number of active aerobic bacteria compared to

activated sludge processes and does therefore result in a lower footprint, fewer power costs,
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easier maintenance, and operation. FBBR system is a good and advantageous alternative to
activated sludge processes.
e If any sudden inflow to STP 1, it will be held by the EQ tank, as it acts as a buffer tank of the

system. The buffer tank capacity is 450 m3. Therefore, STP 1 has a sufficient buffering capacity.

D.2.4 STP 1 Tank Design
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FIGURE 10: STP 1 TANK MODEL

=  Maximum Hydraulic Load: 950 m3/day
= Maximum Organic Load: 267,500 g/d - 268 mg/I
*= Required Media at 11g/m® BOD Reduction/m?: 24,328m3 surface area

45. This STP 1 will consist of 16 AET fixed film bio modules installed in specially fabricated RC
tanks and a tube settler installed alongside a control room consisting of blowers, and a disinfection
system. The daily load of wastewater will be first collected in a balancing tank (EQ tank) for coarse
screen and equalization and processed over 24 hours to always give an even flow across the treatment

plant. The sludge collected will need to be disposed of periodically.
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D.2.5 Treatment Process Flowchart
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FIGURE 11: STP 1 PROCESS FLOWCHART
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D.2.6 Quality of the Treated Water

46. All wastewater generated from the subproject activities shall be treated and the treated
wastewater shall comply with the disposal standards for “Tolerance limits for the discharge of
industrial wastewater into inland surface waters” as prescribed in Gazette Notification No.
1534/18 dated 01.02.2008 amended by Gazette Notification No. 2264/17 dated 27.01.2022
standard treated effluent parameters and SLSI standards (Ref. No: 614:2013) for wastewater and
sewage effluent to IFC-WB EHS guidelines. The quality of treated water to be achieved to adhere to
the above local and international standards are shown in Table 6. The values are based on previous
STP tank 1 installations and test results. It was also observed that the expected quality of the treated
water is better than the existing water quality condition of the nearby natural water pond (See Table 7

for the existing water quality level of the nearby water pond).

TABLE 6: TREATED WATER QUALITY AND EFFLUENT DISCHARGE STANDARDS

Local and International Standards
CEA - gazette
Treated Water -
Parameter . CEA-gazette |\ 5264117 | IFC-WB-
Quality No: 1534/18
dated 01.02.2008 dated EHS
o 27.01.2022
pH Value 6.0to 8.5 6.0-85 6.0-8.5 6.0-9.0
Biochemical Oxygen
Demand at 20°C <15 30 30 30
(BODs) mg/l
Chemical Oxygen
<100 250 250 125
Demand (COD) mg/I
Total Suspended
_ <15 50 50 50
Solids (TSS) mgl/l
Oil & Grease mg/l <1 10 10 10
Ammoniacal Nitrogen
<50 50 50 -
(as N) mg/l
Dissolved phosphates
<5 5 5 -
(as P) mg/l
Faecal Coliform
<40 40 150 400
MPN/100ml

D.2.7 Final Discharge Point
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FIGURE 12: FINAL DISCHARGE POINT DESIGN
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47. After the water is treated, it will be discharge to the treated water tank. The capacity of the
treated water tank is 50.0m3. The purpose of the treated water tank is to provide hydraulic retention
time for the chlorine disinfection process whereas the optimum HRT will be 30 minutes. According to
the daily capacity of the system, the required capacity for 30 minutes of HRT is only 39.5 m3 (950m?3/24),
as this is a 24-hour automatic treatment system. Thus, the capacity of the buffer tank is 450 m3, as the
EQ tank act as a buffer tank. The capacity calculation is including the sudden peak wastewater loading

of the system of 950 m? per day. So, the buffer tank can cater to 24 Hrs of daily flow and the capacity

is more than sufficient for the equalization process.

Existing water pond holding capacity = 5000 - 6000 m?3
= Daily discharge of treated water = 950 m?3
= Discharge Dilution = 1:8
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FIGURE 13: TREATED WATER TANK

48. The existing water pond is a flowing water body. As per the CEA recommendations, due to
ambiguity, the standard for discharge of industrial effluent into inland waterways will be adopted where
BOD needs to be less than 30 mg/l when released to a waterway with a dilution factor of 8 times. The
location of STP1 was changed to allow gravity flow of effluent to the available collection pond at the
current situation. Then, water will be discharged continuously from the water pond to the natural surface
drainage. The current performance of the pond is rainwater harvesting in the university during the rainy
season. The treated total water volume (950 m?3) will not be discharged to the natural water pond at
once and it will be discharged continuously and automatically. The 1:8 dilutions will be achieved by
discharging the treated water into the pond via a cascade aerator (See More Details: Annexure S —
Cascade Details). It will further reduce the discharge parameters and the natural pond will have the
capacity for the required dilution. CEA was recommended to achieve a 1:8 discharge dilution rate under
the Biochemical Oxygen Demand (BOD) 30 mg/l level. Only 39.5 m?3 per hour (950 m?3/24) treated

volume will be released to the natural flowing body continuously with a BOD level of 15 mg/l. Therefore,
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a 158 m3¥/hour (39.5 m3x4) water capacity is required in the natural flowing water body (a 316.0 m3/hour
(39.5 m3x8) water capacity is not required). Therefore, the existing flowing capacity is more than 158

m3/hour and it is more than enough to discharge final 1:8 dilutions.

49. The discharge from STP1 with an effluent discharge capability of 950 m3/day at maximum will
be first directed to a “Cascade Aerator” and thereon to the existing pond via a stepped drain (See Figure
14). The cascade aerator and the stepped drain will help to further reduce BOD to less than 10mg/I.
The water pond is currently having a holding capacity of 5000 - 6000 m?3. The discharge from the pond
falls into a water stream right at the boundary of the campus property (See Figure 15). At the time of
inspection, there was sufficient water flow in the stream for dilution to take place. The natural pond will
act as a treated water storage facility for the system. During the dry season, the access quantity of
treated wastewater can be stored and managed through the sluice in the pond for recycling or gardening
purposes. Therefore, the sluice gate is designed at 2.2 m x 2.5 m x 4.2 m (Length X Width X Depth).

CASCADE AERATOR

- 3
7 BQTANK || g BUND

l | l POND BOUNDARY

SECTIONAL VIEW -

Cascade Aerator Stepped Drain

FIGURE 14: SCHEMATIC OF PROPOSED CASCADE AERATOR
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FIGURE 15: WATER STREAM NEAR THE UNIVERSITY BOUNDARY

D.2.8 Existing Water Quality of the Nearby Natural Water Pond

FIGURE 16: NEARBY NATURAL WATER POND
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50. Water samples of the nearby natural water pond was collected on 2" March 2022 at around
7.00 a.m. to measure the existing water quality level (See More Details: Annexure Q - Water Quality
Test Report of the Nearby Existing Pond). High turbidity of the water at the pond can be observed
due to rainy days. (See Figure 16). Furthermore, the water quality of the stream flowing from the natural

pond is currently the same as shown in table 7.

TABLE 7: EXISTING WATER QUALITY OF THE POND

Test Parameter Test Method Test Result

pH at 25°C + 2°C APHA 239 edition) 4500-H Electrometric 7.2
method

Total Suspended Solids | APHA (23 edition) 2540 D. Total suspended 14

(TSS) mg/l,max solids at 103-105°C , MDL-01

Biochemical ~ Oxygen | APHA (23 Edition) 5210 B, 5 day BOD test, 15

Demand (BOD)5, mg/l, | MDL 05

max

Chemical Oxygen | APHA (23rd edition) 5220 D, Closed refluxed 40

Demand (COD), mg/l, | colorimetric, MDL 05

max

Oil and grease, mg/l, | APHA (23rd edition) 5520 B, Liquid-liquid Less than 01

max partition gravimetric, MDL-01

D.2.9 Location of the Nearby Natural Water Pond

51. The existing water pond is located nearly 12.0m from the proposed STP 1 site. The overflow of
the pond discharges as a stream to the below lands during the rainy season. Currently, the stream
water during the rainy season is used by the nearby settlements for paddy and other crop cultivations.

Therefore, treated water discharge standards for effluent are proposed as in Table 6.

52. Furthermore, placing crushed stone and planting vegetation covers around the bank of the tank
is proposed to mitigate the anticipated soil erosion. 1.0m and 2.0m height retaining walls have been
proposed at the STP 1 to reduce the impact on soil erosion. Accordingly, proposed retaining wall areas
and typical sections with structural drawings have been designed as shown in Annexure H - Proposed
Retaining Wall Details for STP 1 Area.
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FIGURE 18: PROPOSED RETAINING WALL
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FIGURE 22: POINT C OF FIGURE 5 - WATER FLOWING THROUGH CULTIVATED LANDS

Dam Stabilization

e The damis located 12.0 m away from the natural water pond.

e Average excavation depth of the dam is 3.2 - 4.0 m for the STP tank 1.

e As per the recommendation and clarification of the structural engineer, the dam was designed.
e The excavation will happen carefully with the proper monitoring.

e As per the recommendations of the design engineer and structural engineer, the foundation

bearing capacity testing will be conducted.
Sluice / Spillway Details

e Length of the dam: 44.1 m

e Sluice gate dimension: 2.2m x 2.5m, Depth - 4.2m
e Top level of the dam: 580.800 MSL

e Spill level: 580.000 MSL
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D.2.10 Sludge

Mechanism of Sludge Removal:

53. Compared to the conventional activated sludge process, the FBBR technology is superior
because the activated sludge for removal of BOD and ammonia in wastewater is attached as a biofilm
to the surface of the FBBR media. Usually, in activated sludge treatment, sludge age in secondary and
primary clarifiers for biological processes needs to be adjusted which requires long retention times, so
large primary and secondary clarifiers are needed. FBBR technology does not require manual sludge
age adjustment and can therefore be operated without primary clarifiers. The enhanced small-scale

secondary clarifiers with tube settler modules are sufficient.

54. Atregular intervals, the sludge collected at the bottom of the Clarifier will be pumped to a sludge
holding tank. The sludge tank will be maintained under anaerobic conditions, enabling the sludge to be
digested and reduced further. The tank has a 6 month holding capacity. Pressed Sludge from the sludge
screw press will be directed to the sludge sand drying bed for further moisture removal and use as plant
fertilizer. Sludge compress unit will be fixed for the sludge removal. The effluent drained out from
the sludge drying bed will be directed to the equalization tank for undergoing the treatment

process.
Sludge Disposal:

55. Sludge separated from the tube settler will be transferred to the sludge storage and reduction
reactor tank by solenoid value which operates using pre-determined time intervals from the control
panel. Sludge storage, thickening and reduction will take place inside the sludge tank whereas the

anaerobic conditions are maintained to achieve optimum sludge reduction.

56. The dried sludge will be used as plant fertilizer. The required length for the sand bed will be 6m
& width 3m including the 300mm sand layer on the top of the gravel layer. There should be a pipe to
remove separated water from sludge dewatering on the bottom of the gravel layer (See Figure 9: Sludge
Sand Drying Bed).

a. Estimated flow generated per day =950m?3
b. Estimated BOD per day =267.5kg
c. Estimated TSS per day =93.0 kg

57. Estimated sludge generated FBBR system taken at 50% of BOD (Low for FBBR systems in

comparison to Activated Sludge Systems)

a. Estimated sludge generated from FBBR system = 133.75 kg per day
b. Total dry solids (133.75+93.0) = 226.75 kg per day
c. At 4% MLSS volume generated =5,668.75 L/d
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58. This volume will be taken out from the Clarifier basin into a sludge holding tank. On retention of

the slurry in the tank under anaerobic conditions it will thicken by 30% due to further digestion giving a;

=  Sludge volume of (226.75/0.3) = 755.83 L/d

=  Sludge volume per month (755.83x30)/1000 = 22.68m3/month

=  Sludge volume per six months (22.68x6) =136 m® 6 months
= Sludge tank size including free board = 150m?3

Final discharge point of sludge:

59. The fully digested and pathogens free sludge will be used as a fertilizer in the university
premises; Faculty of Applied Science, Faculty of Geomatics, University front and gardens, etc. Or else,
sludge could be sent out by gully bowsers for disposal at a suitable location. So, it is an opportunity as
the garden area is more than 4,500 m? in the university premises. Furthermore, it is highly

recommended to locate a dry pit near STP 1 to use sludge as the fertilizer (a byproduct).

D.3 Solid Waste Management Facilities

60. Due to the minimum solid waste expected from the site (only during the construction stage), the
possibility of total on-site treatment of the waste will be minimal. However, on site waste management
will be introduced and it is expected to utilize the services of the Solid Waste Management section of

the Imbulpe Pradeshiya Sabha for final removal of the generated waste from the premises.

61. Following key considerations were secured concerning solid waste disposal (for the
construction stage) during the creation of the Solid Waste Management Plan under the National Solid

Waste Management Policy.

e Source separation of garbage at the site of origin as well as sanitary interim storage until the
Pradeshiya Sabha (PS) collects the waste.
e Site will be provided with waste bins with lids for collection according to color code and to avoid
ground contact.
- Biodegradable Waste - Green
- Paper and Card Board - Blue
- Polythene - Orange
- Glass and Bottle - Red
e Parking for PS vehicles during loading and provisions to facilitate easy manual loading into

such vehicles.

D.3.1 Data Used for the Calculation: Construction Stage

62. Considering the required labour/ employee number and the daily activities in the proposed
subproject, the Solid Waste Generation in the relevant Pradeshiya Sabha has been calculated as given

below.

Solid waste generations in Pradeshiya Saba= 0.3 kg/person/day

47



TABLE 8: COMPOSITION OF TYPICAL SOLID WASTE

Floor Type of Use Relevant Applicable Rate, Total
Population / Area kg/person/day OR Quantity,
(Sq. M) kg/500 m2/day kg/day
Ground Floor Office 20 100% of 0.3 kg/p/d 6.0
Waste Category Percentage Degradability Color Source Separated
(%) by weight Code
Organic Waste 63 Biodegradable Green Yes, HDPE Bags
Paper & Cardboard 20 Non- Blue Yes, Bundles & PP
Biodegradable Woven Sacks
Plastic & Polythene 5.5 Non- Orange Yes, HDPE Bags &
Biodegradable PP Woven Sacks
Metal 0.5 Non- Brown Yes, PP Woven Sacks
Biodegradable
Glass 1 Non- Red Yes, PP Woven Sacks
Biodegradable
Others 10 Mixed Green No, with Organic

matter

D.3.2 Computation of Probable Waste Generation and Source
Construction Stage

20 Employees

Segregation of Waste:

TABLE 9: CALCULATION OF SOLID WASTE GENERATION
Percentage Segregated Seven days Volume / m®

by Weight of the Weight/kg
MSW type composition waste /kg/d

(%)
Organic Waste 63% 0.57 26.46 0.0882
Plastic & 5.50% 0.05 2.31 0.0077
Polythene
Paper & 20% 0.18 8.4 0.028
Cardboard
Metal 0.50% 0.45 0.21 0.0007
Glass 1% 0.009 0.42 0.0014
Others 10% 0.09 4.2 0.014

TOTAL 100 6 42 0.14
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Total quantity of Solid waste generation per day = 6 kg/day

To allow for 7 days’ disruption of collection =42 kg

Volume of Solid Waste generation per day@300kg/m?3 =0.02 m3
Volume of Solid Waste generation for7 day@300kg/m?3 =0.14 m3
Total volume of biodegradable waste generation =0.08 m?

7 days @ 300 kg/m3 (63%)
Total volume of non-biodegradable waste generation =0.04m3
7 days @ 200 kg/m3 (27%)
Total volume of non — descript waste generation =0.01 m3
7 days @ 300 kg/m3 (10%)

Total volume of waste generation in proposed subproject (7 days) =0.14 m3

D.3.3 Total Waste Storage Requirements

63. With capacity of 80liter wheeled bins are proposed for the proposed subproject.

a) Required No. of bins for bio degradable waste

No. of bins required = 0.08 / 0.08
= 1 bin (Bin Size = 80-liter Green color)

b) Required No. of bins for segregated non-biodegradable waste

No. of bins required = 0.04/0.08
=1 bin (Bin Size = 80-liter Orange, blue, brown, red color)

c) Required No. of bins for segregated non — descriptive waste

No. of bins required = 0.01 /0.08
= 1 bin (Bin Size = 80 liter Green)

D.4 Water Requirement

Amount of Water Required for the Subproject (Annexure J - Water Demand)

64. Daily water demand of the subproject is 2800 | per day during the construction stage.

CONSTRUCTION STAGE

20

135 I//person/per day
2700 |/per day

100 I/per day

Total Water Requirement = 2800 |/per day

Number of Employees

Domestic Usage

Total Domestic Usage

Construction Usage

Source of Water: Current Connection of University Premises
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A.

lll. POLICY, LEGAL, AND ADMINISTRATIVE
FRAMEWORK

Applicable Local Environmental Legislations,

Regulations and Standards

65. In Sri Lanka, there are over 70 laws that directly or indirectly relate to protecting and conserving

the natural environment and human health. While most of these laws address specific issues pertaining

to environment in the respective sector, it was the introduction and enactment of the National

Environmental Act (NEA) that provided the overarching legal basis for regulation of pollution and

protection of the environment in a comprehensive manner.

66. The following section outlines the broad legal and institutional framework in Sri Lanka for

environmental management, relevant to the proposed subproject. The legislations relevant to the

subproject are listed below. This subproject comes under the purview of the following sector level Acts.

The EPL procedure under the CEA and along with the rest of the laws that are listed below:

The Constitution of Sri Lanka (Articles 18, 27(14), Articles 154 (A), 9, 19 and (1l1)17). Covers
environmental governance at the provincial level. In the event of public nuisance / grievance
this becomes applicable to address the court of law.

National Environmental Act No. 47 of 1980 (and its amendments of 1988) EIA is covered under
this Act. This is discussed separately below since this is the main environment regulatory
enactment.

Forest Ordinance, No 17 of 1907 (and amendments).

Fauna and Flora Protection Ordinance, Act No. 49 of 1983.

Botanic Gardens (Amendment) Law. No. 32 of 1973 - Amendment of section 3 of Chapter 446
for the management, administration, and control of any botanic garden.

Disaster Management Act No. 13 of 2005. Comes into force in case of a national or regional
level disaster. This is relevant due to potential landslide risk.

Pradeshiya Saba Act No. 15 of 1987. Regulates the planning and zonation of the region. This
will be relevant for obtaining planning approval for the subproject.

Flood Protection Ordinance, Act No. 22 of 1955. Controls and protects the water shed area of
a catchment.

State Land Ordinance, Act No. 13 of 1949 and Land Acquisition Act No. 09 in 1950 and
subsequent amendments in 1983 1nd 1986, and Land Acquisition regulation of 2008- Relevant
for land transfer from state to state agency.

Soil Conservation Act, No. 25 of 1951. Relevant for the soil conservation in agricultural lands
associated with catchment areas. To protect from further degradation.

Mines and Minerals Act No. 33 of 1992 — Relevant for the extraction of building material from
the natural environment,

National Water Supply and Drainage Board Law of No. 2 of 1974 — supply of water for the
subproject.

Prevention of Mosquito Breeding, Act No. 11 of 2007 — to ensure that the site is free of
mosquitoes related habitats as this is an area identified for dengue epidemics.

The Urban Development Authority, Law, No. 41 of 1978- regulates the zonation of the
Sabaragamuwa Urban development. Provides guidelines for the preliminary planning
clearances, development permits and green building certification.
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e National Environmental (Amendment) Act 47 of 1980 amended by Act No. 56 of 1988

67. The National Environmental Act (NEA) No. 47 of 1980 amended by Act No. 56 of 1988 is the
basic national charter for protection and management of the environment. This is the law that
incorporates and covers all aspects of the environment in Sri Lanka. It is implemented by the Central
Environmental Authority (CEA), which functions under the Ministry of Environment. The NEA has gone
through several amendments in the past in a bid to continually improve and to respond to the
challenging conditions. There are two main regulatory provisions under the NEA which is implemented
by the Central Environmental Authority (CEA). The emission standards for air, water and noise are
prescribed in the relevant regulations made under the NEA. The applicable emission standards are

discussed in the respective section of this report.

68. Tolerance Limits for the Discharge of Wastewater - National Environmental (Protection and
Quality) Regulations No: 1 of 2008, published in the gazette No: 1534/18 dated 01.02.2008 amended
gazette No: 2264/17 dated 27.01.2022 (See Annexure E - CEA Standards for Tolerance Limits of
Discharge the Wastewater: Gazette No: 2264/17 dated 27.01.2022).

- Gazette Extraordinary of the democratic Socialist Republic of Sri Lanka, National
Environmental Act, No. 47 of 1980, N0:1534/18 dated 01.02.2008, Part I: Issue of
Environmental Protection License for Emission or Disposal of Waste, Page 7A,
Schedule 1: Tolerance Limits for Discharge of Industrial Waste into Inland Surface
Water.

- Amended gazette No: 2264/17 dated 27.01.2022, Page 7A, List lll A: Tolerance Limits

for the Discharge of Wastewater or Effluent into Inland Surface Waters.

e The Environmental Impact Assessment (EIA) Procedure

69. The Environmental Impact Assessment (EIA) procedure for major development subprojects has
been published in 1993 and is available with the CEA. The EIA process is implemented through
designated Project Approving Agencies (PAAs). The screening, scoping, formulation of initial
environmental examination (IEE), environmental management plan (EMP) and procedures for IEE and
EMP disclosure and public comments will be governed by NEA of 1980 and its subsequent
amendments of 1988 and 2000, and by environmental regulations. Under the national regulations, the
current development subproject of the STP 1 does not require an IEE because it is not within a

designated protected area.

e The Environmental Protection License (EPL)

70. The Environmental Protection License (EPL) is a procedure for the control of pollution. The
Environmental Protection License is a regulatory/legal requirement under the provisions of the National
Environmental Act No 47 0f 1980 (NEA). Section 23A of NEA states that no person shall carry out any
prescribed activity except under the authority of an Environmental Protection License. That means it is
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a legal authorization under certain conditions, for industries/ activities to discharge effluents, deposit

wastes, emit smoke/gases/fumes/vapor or excessive noise /vibration into environment.

71. Regulations pertaining to this process have been published in 1990 and are available with the
CEA EPL is issued on the regulations are gazette under Gazette Extraordinary No. 1533/16 dated
January 25, 2008 and amended on dated 27.01.2022, for a variety of sectors involving in manufacturing,
construction and services. As per the CEA recommendation clearance, one month prior to
commencement of the STP 1 operation, an EPL is required to obtain for this subproject (See Annexure

G - Environmental Recommendations Approval from CEA).

e Faunaand Flora Protection Ordinance (FFPO) Amended Act No. 49 of 1993

72. EIA provisions are also included in the Fauna and Flora (Amended) Act No. 49 of 1993.
According to this Act, any development activity of any description what so ever proposed to be
established within one mile from the boundary of any National Reserve, is required to be subjected to
EIA/IEE, and written approval should be obtained from the Director General, Department of Wildlife
Conservation prior to implementation of such subprojects. The EIA/IEE process under the FFPO is
similar to that described in the NEA.

73. Under the FFPO five categories of protected areas are established viz, Strict nature reserve,
National parks, Nature reserve, Jungle Corridors etc. According to the act any development activity of
any description what so ever proposed to be established within a national reserve of within one mile of
any boundary of any national reserve is required to be subjected to EIA/IEE and written approval should
be obtained from the Director General Department of Wild life and Conservation prior to implementation
of such subprojects. The FFPO follows a similar process as the NEA in conducting scoping, setting the

TOR, preparation of EA, review of EA, public consultation and disclosure.

e Forest Ordinance, No 17 of 1907 (and amendments)

74. The Forest Ordinance of Sri Lanka is the law for conservation, protection and management of
forest and forest resources. It regulates tree felling, transport of timber, and other forest related matters.
The Forest Ordinance was amended by several Acts - Act 34 of 1951, No. 49 of 1954, Act 13 of 1966,
Act 56 of 1979, Act 13 of 1982, and Act 84 of 1988. The Act 23 of 1995 replaced the old Ordinance.
Under Section 4 of Act 23 of 1995, the Minister who is in charge of forests can declare any specified
area of government land or the whole or any specified part of any reserve forest which has unique
ecosystems, genetic resources or a habitat or rare and endemic species of flora, fauna, and
microorganisms and of threatened species which need to be preserved in order to achieve an ecological
balance in the area by preventing landslides and fire hazards. Under Section 5 of the Act, a Forest

Officer has powers to stop any public or private watercourse which goes through a reserved forest. It
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shall be lawful for the District Secretary to determine the amount of compensation to be paid in case

that the water course adversely affects the interests or one or more individuals.

75. Under Section 6 of the Act, the following activities are prohibited:

l. trespassing or permits cattle to trespass;
Il damage by negligence in felling any tree, cutting or dragging any timber;
Il. willfully strips off the bark or leaves from, or girdles, lop, taps, burns or otherwise damages any
trees;
V. poisons water;
V. mine stone, burns lime or charcoal, or collects any forest produce; and

VI. extracts coral or shells or digs or mines for gems or other minerals

e Pradeshiya Sabha Act No. 15 of 1987

76. Section 12 (2) of the Pradeshiya Sabha Act authorizes the appointment of a committee at the
divisional level to advice on environmental matters. Section 105 of the Act prohibits polluting water or
any streams, while Section 106 refers to pollution caused by industry and related offences. The
Pradeshiya Sabha grants permission for construction activities within its jurisdiction. Such construction
will have to comply with environmental requirements stipulated with permits. It also ensures that public
health issues are efficiently dealt with and solid waste collection and disposal are appropriately done
under this Act.

e Flood Protection Ordinance, Act No. 22 of 1955

77. This ordinance provides necessary provisions to acquire land or buildings or part of any land or
building for the purpose of flood protection.

e Irrigation (Amendment) Act (No. 48 of 1968

78. Part VI section 75 is mentioning about the Liability where irrigation work is damaged, or water

is used without authority or is wasted by a person who cannot be identified.

- Where water from any Ela, channel, watercourse or other irrigation work is obtained in any
manner not authorized or is allowed to run to waste, and the person who obtained such water
or allowed such water to run to waste cannot be identified, then, if any land has derived any
benefit from such water, the proprietor of such land shall be liable to pay for such water at such
rate as the Government Agent may determine.

- Where any act is committed whereby damage is caused to any irrigation work and the person

who committed such act cannot be identified, then, if any land has derived any benefit as a
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result of the commission of such act, the proprietor of such land shall be liable to pay to the
Government Agent the expenses incurred in repairing such damage.
- If default is made in the payment of any sum due under this section, such sum shall be

recoverable in the manner provided in Part VII.

e Soil Conservation Act, No. 25 of 1951

79. The Soil Conservation Act provides for the conservation of soil resources, prevention or
mitigation of soil erosion, and for the protection of land against damage by floods and droughts. Under
the Act, it is possible to declare any area defined as an erodible area and prohibit any physical
construction. The following activities are also prohibited under Act:

- Weeding of land or other agricultural practices that cause soil erosion;

- Use of land for agriculture purposes within water sources and banks of streams; and

- Exploitation of forests and grassland resources and setting fire in restricted areas.

Clearance/ Permits Obtained or should be Obtained from the Relevant State Agencies and/ or
Local Authorities:

80. Apart from the clearances for the overall subprojects work, the contractor, before starting the
construction work, has to obtain required clearances for operating the equipment and carrying out

construction work.

TABLE 10: CLEARANCE / PERMITS REQUIRED / OBTAINED

No Description of the permit Status Annexure No.
(Obtained/ To be obtained/
Pending)

01 Environmental Recommendation Obtained G

Clearance from CEA

B. Administrative Framework

e Central Environmental Authority (CEA)

81. The CEA basically designs the scheme, procedures and standards to control the water, air &
noise pollution, land degradation and hazardous substances and waste management. CEA advise the
Ministry of Mahaweli Development and Environment on matters concerning prevention, control and
abatement of water and air pollution; coordinate the activities of CEA and provide technical and
research assistance; prepare manual, codes, guidelines & standards etc. SUSL is required to obtain an

environmental recommendation letter or EPL from CEA. According to the BIQ, the proposed subproject
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falls in to the un-prescribed category. According to the BIQ and IEE/EIA Environmental Guidelines of

CEA, the proposed subproject falls in to the non-prescribed category.
e National Building Research Organization (NBRO)

82. NBRO was first established under the Ministry of Policy Planning & Implementation. In the past
32 years, NBRO served under many ministries, as it was moved from one-line ministry to another, far
too frequently. National Building Research Organization is a leading research & development institution
in the country and a reputed technical services provider in the fields of geotechnical engineering,
landslide risk management, human settlements planning, environmental monitoring, building materials
research, and engineering project management. NBRO functions under the purview of Ministry of
Disaster Management (For more details:

https://www.nbro.gov.lk/index.php?option=com_content&view=article&id=275&Itemid=471&lang=en).

e Imbulpe Pradeshiysa Sabha

83. The local authority will be in charge of solid waste disposal. Imbulpe Pradeshya Saba has been
declared as a sixth order urban center and is govern by the Pradeshiya Saba Act No. 15 of 1987.

C. International Agreements

84. Sri Lanka is signatory to numerous environmental conventions. The applicable international
agreements are provided below.

e Conventions on Wetlands of International Importance especially as waterfowl habitats / Ramsar
(entered into force in Sri Lanka in 1990)

e Convention on International Trade in Endangered Species (CITES) of Wild Fauna & Flora (entry
into force in Sri Lanka in 1979).

e Convention on the conservation of Migratory Species of Wild Animals (CMS) (1990).

e United Nations Framework Convention on Climate Change (UNFCCC) (Sri Lanka ratified it in
November 1993

e UN Convention on Biological Diversity (CBD) (Sri Lanka ratified in 1994).

e Plant Protection Agreement for Asia and the Pacific region (Sri Lanka ratified in 1994).

e Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal (Sri Lanka ratified in 1992).

85. Further, applicable international standards about the tolerance limits for the discharge of
wastewater was especially concerned here such as Sri Lanka Standards Institute (SLSI) Standards for
Wastewater and Sewage Effluent to International Finance Corporation (IFC) - World Bank (WB)-
Environmental, Health, and Safety (EHS) Guidelines (See Annexure F - Sewage Effluent to IFC-WB
EHS Guidelines).
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D. ADB Safeguard Policy Statement, 2009

86. The Asian Development Bank has defined its Safeguard requirements under its ‘Safeguard
Policy Statement 2009 (SPS 2009). It has three operational policies on the environment, indigenous
people, and involuntary resettlement. These three policies involve a structured process of impact
assessment, planning, and mitigation to address the adverse effects of the subprojects throughout its
cycle. The safeguard policies require that (i) impacts are identified and assessed early in the project
cycle; (i) plans to avoid, minimize, mitigate, or compensate for the potential adverse impacts are
developed and implemented; and (iii) affected people are informed and consulted during project

preparation and implementation. The policies apply to all ADB-financed projects.

87. The Environment Safeguards Policy ensures environmental soundness and sustainability of
projects and supports the integration of environmental considerations into the decision-making process.
The subprojects under the project are screened according to type, location, scale, and sensitivity and
the magnitude of their potential environmental impacts, including direct, indirect, induced, and

cumulative impacts.
88. ADB’s SPS 2009 classify a projects depending on following four categories.

e Category A: A proposed project is classified as category A if it is likely to have significant
adverse environmental impacts that are irreversible, diverse, or unprecedented. These impacts
may affect an area larger than the sites or facilities subject to physical works. An Environmental
Impact Assessment is required.

e Category B: A proposed project is classified as category B if its potential adverse environmental
impacts are less adverse than those of category A projects. These impacts are site-specific,
none or very few of them are irreversible, and in most cases mitigation measures can be
designed more readily than for category A projects. An Initial Environmental Examination is
required.

e Category C: A proposed project is classified as category C if it is likely to have minimal or no
adverse environmental impacts. No environmental assessment is required although
environmental implications need to be reviewed.

e Category FI. A proposed project involves the investment of ADB funds to or through a financial
intermediary. The financial intermediary must apply and maintain an environmental and social
management system, unless all of the financial intermediary's business activities have minimal

or no environmental impacts or risks.

89. Policy Principles: Ensures that the screening process is used for proposed subproject, as
early as possible, to determine the appropriate extent and type of environmental assessment so that
appropriate studies are undertaken and potential impacts and risks assessed. There are 11 guiding

Policy Principals for environmental safeguards to ensure environmental soundness and
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sustainability of projects and to support the integration of environmental considerations into the project

decision-making process. Environmental safeguards are triggered if the subproject is likely to have

potential environmental risks and impacts. Their relevance to the subproject is discussed in below Table

11.

TABLE 11: SPS PoLicy PRINCIPLE

No.

Policy Principles

Met

Comments

Use a screening process for the proposed project, as early
as possible, to determine the appropriate extent and type of
environmental assessment so that appropriate studies are
undertaken commensurate with the significance of Potential

impacts and risks.

All  screening for
environmental, IR,

IP carried out.

Conduct an environmental assessment for the proposed
project to identify potential direct, indirect, cumulative, and
induced impacts and risks to physical, biological,
socioeconomic (including impacts on livelihood through
environmental media, health and safety, vulnerable groups,
and gender issues), and physical cultural resources in the
context of the project’s area of influence. Assess potential
trans boundary and global impacts, including climate
Change. Use strategic environmental assessment where

appropriate.

IEE

cooperated

has in
these

conditions.

Examine alternatives to the project’s location, design,

technology, and components and their potential

environmental and social impacts and document the
rationale for selecting the particular alternative proposed.

Also consider the no project alternative.

Location alternative

was not considered.

Avoid, and where avoidance is not possible, minimize,
mitigate, and/or offset adverse impacts and enhance
positive impacts by means of environmental planning and
management. Prepare an environmental management plan
(EMP) that includes the proposed mitigation measures,
environmental monitoring and reporting requirements,
related institutional or organizational arrangements, capacity
development and training measures, implementation
schedule, cost estimates, and performance indicators. Key
considerations for EMP preparation include mitigation of
potential adverse impacts to the level of no significant harm

to third parties, and the polluter pays principle.

EMP prepared.
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Carry out meaningful consultation with affected people and
facilitate their informed participation. Ensure women’s
participation in consultation. Involve stakeholders, including
affected people and concerned nongovernment
organizations, early in the project preparation process and
ensure that their views and concerns are made known to and
understood by decision makers and taken into account.
Continue consultations with stakeholders throughout project
implementation as necessary to address issues related to
environmental assessment. Establish a grievance redress
mechanism to receive and facilitate resolution of the affected
people’s concerns and grievances regarding the project’s

environmental performance.

Stakeholder

consultations and
grievance redress
mechanism  were

carried out.

Disclose a draft environmental assessment (including the
EMP) in a timely manner, before project appraisal, in an
accessible place and in a form and language(s)
understandable to affected people and other stakeholders.
Disclose the final environmental assessment, and its

updates if any, to affected people and other stakeholders.

Done.

Implement the EMP and monitor its effectiveness.
Document monitoring results, including the development
and implementation of corrective actions, and disclose

monitoring reports.

EMP prepared for

Implementation.

Do not implement project activities in areas of critical
habitats, unless (i) there are no measurable adverse impacts
on the critical habitat that could impair its ability to function,
(ii) there is no reduction in the population of any recognized
endangered or critically endangered species, and (iii) any
lesser impacts are mitigated. If a project is located within a
legally protected area, implement additional programs to
promote and enhance the conservation aims of the
protected area. In an area of natural habitats, there must be
no significant conversion or degradation, unless (i)
alternatives are not available, (ii) the overall benefits from
the project substantially outweigh the environmental costs,
and (iii) any conversion or degradation is appropriately
mitigated. Use a precautionary approach to the use,
development, and management of renewable natural

resources.

The location itself is
not within a

protected area.
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9 | Apply pollution prevention and control technologies and National standards
practices consistent with international good practices as for air, noise and
reflected in internationally recognized standards such as the sewage discharge
World Bank Group’s Environmental, Health and Safety are below the IFC-
Guidelines. Adopt cleaner production processes and good WB EHS standards.
energy efficiency practices. Avoid pollution, or, when IEE has in
avoidance is not possible, minimize or control the intensity cooperated these
or load of pollutant emissions and discharges, including v | conditions.
direct and indirect greenhouse gases emissions, waste
generation, and release of hazardous materials from their
production, transportation, handling, and storage. Avoid the
use of hazardous materials subject to international bans or
phase outs. Purchase, use, and manage pesticides based
on integrated pest management approaches and reduce
reliance on synthetic chemical pesticides.

10 | Provide workers with safe and healthy working conditions IEE has in

and prevent accidents, injuries, and disease. Establish cooperated these

preventive and emergency preparedness and response conditions.
measures to avoid, and where avoidance is not possible, to
minimize, adverse impacts and risks to the health and safety

of local communities

11 | Conserve physical cultural resources and avoid destroying This land is not in an

or damaging them by using field-based surveys that employ archaeologically

qualified and experienced experts during environmental sensitive area

assessment. Provide for the use of “chance find” procedures | X | therefore  chance

that include a pre-approved management and conservation find procedures do
approach for materials that may be discovered during project not apply under the

implementation. local context.

90. There are 12 Involuntary Resettlement (IR) Safeguard Policy Principles to avoid involuntary
resettlement wherever possible; to minimize involuntary resettlement by exploring subproject and
design alternatives; to enhance, or at least restore, the livelihoods of all displaced persons in real terms
relative to pre-project levels; and to improve the standards of living of the displaced poor and other
vulnerable groups. IR safeguards are triggered under physical displacement (relocation, loss of
residential land, or loss of shelter) and economic displacement (loss of land, assets, access to assets,
income sources, or means of livelihoods) as a result of (i) involuntary acquisition of land, or (ii)
involuntary restrictions on land use or on access to legally designated parks and protected areas. It
covers them whether such losses and involuntary restrictions are full or partial, permanent or temporary.

Therefore, this subproject was classified as Category C for IR safeguards.
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91. IP Safeguards have 9 guiding Policy Principals to design and implement projects in a way that
fosters full respect for Indigenous Peoples’ identity, dignity human rights, livelihood systems, and
cultural uniqueness as defined by the Indigenous Peoples. IP safeguards do not get triggered under
this subproject or the overall project.

92. Conclusion: The proposed subproject environmental impacts are not adverse in nature and few
of them are reversible and mitigation measures can be designed more readily for the identified impacts.
As per the ADB’s Safeguard Policy Statement the proposed FT subproject of SUSL was classified as
Category ‘B’ for environment requiring an IEE. In order to meet Environmental Policy Principles,
additional activities and mitigations have been identified where necessary. All other Policy Principles
have been met. Accordingly, this proposed STP 1 of SUSL is prepared under recommendations to the
IEE of the proposed FT subproject of SUSL.
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IV. DESCRIPTION OF THE EXISTING ENVIRONMENT

A. Study Area

93. As per the guidelines of Term of Reference (TOR) for IEE, a 500m radius area from the edge
of boundary of the site was taken as the study area. The study area drawn on the Google Image is
given in the Figure 23.

Legend
o» 500m Radius Study Area

| 1000 ft |

FIGURE 23: STUDY AREA

Site Location

94. The proposed STP 1 site is located in Imbulpe Divisional Secretariat Division (DSD), Ratnapura
District in the Sabaragamuwa Province, Sri Lanka. The proposed subproject site is situated within the
existing SUSL complex. The land location points are 6°42'46.3"N 80°47'20.6"E. The subproject site is

located close to the Colombo-Batticaloa highway (A4) and is 1.1 km from the Pambahinna Junction.
95. The proposed land is fully occupied with natural vegetation. No significant environmentally
sensitive receptors exist in the subproject site's immediate surroundings. The only possible such

receptors would be the SUSL community, the closest functional building 500 m from the site.
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B. Methodology used for Baseline Study

96. Data for this study has been primarily collected through a comprehensive literature survey,

discussion with stakeholder agencies, and field visits to the proposed subproject site. The literature

survey broadly covered the following:

- Subproject details, reports, maps, and other documents prepared by technical experts of the

ADB team and discussions with technical experts of the PIU of SUSL team, PMU team of

project contractor, relevant government agencies like CEA, Imbulpe Divisional Secretariat,

MOH office Imbulpe and Imbulpe Pradeshya Sabha etc.

- Secondary data from previous project reports, |EE report and published articles, and literature

on land use, soil, geology, hydrology, climate, socioeconomic profiles, and other planning

documents collected from government agencies (including the resource profile for the area)

and websites.

- Activities such as assessment of the existing location and the surrounding environment

identification of sensitive areas, and key informant interviews were carried out.

Location Area and Connectivity

97. Pambahinna-Kumbalgama-Rajawaka-Kapugala Road (B593) connects SUSL to the main road

which is Colombo-Batticaloa Highway (A4). Pambahinna-Kumbalgama-Rajawaka-Kapugala Road

(B593) also connects SUSL to the Samanala Wewa dam and the power station. The A4 road cuts

across Belihuloya - Pambahinna area to destinations like Beragala, Haputale, Badulla, Nuwara Eliya.
The site is 3.3 km from Belihul Oya Town. It is 10.1km to the Imbulpe DS Office, 9.5km to Imbulpe sub-

post office, 3.4km to the Belihul Oya post office and 800m to the Pambahinna People’s Bank. The

subproject is 1.1km from the Pambahinna Junction.

Area of Influence

98. Imbulpe Division is one of the key
residential areas in proximity. The subproject site
is 27.1 km to Sri Lanka Samanala Wewa Metro
Electric Power Project, 800m to the Buddhist
Temple of Sabaragamuwa University of Sri
Lanka and 2.0km to the Karagasthalawa Sri Syila
Gangarama Rajamaha Viharaya. And, 10.7km to
Hindu temple (Aluth Nuwara Katharagama

Dewalaya).
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C. Physical Environment

C.1 Topography

99. The topography of an area includes the surface shape and features. In general, the topography
is concerned with local details, including not only relief but also natural and artificial features. Thus, the
topography of the proposed site of the STP 1 can be described using Topographic Maps which are
delineated in Figures 7, 25,26,27 and 32.

Leaflet | OpenSireetMap | OpenTopoldap | Merit DEM

FIGURE 25: TOPOGRAPHY

100. Study area of the site is located in a low elevated area within the Imbulpe DSD. Further, the
land site is found within the 487 — 730 m elevation category (See figure 32). The elevation of the
subproject site is comparably different from the neighboring lands. The elevation of the subproject site
area is marked as approx. 624.0 MSL, the surrounding area shows an elevation ranges between 550-
667.0 MSL. It shows through the Digital Elevation Model (DEM) in Figure 25.

101. The cross-section formations Point A, Point B, and Point C reflect the surface fluctuation. The
site is located (point B) in between the slope from point A to C, which directs towards the downstream
region C (paddy lands). There is around an 8 m elevation difference from the apex of the elevated land
(595m) to point B (587m) and a 15m elevation difference from Point B to Point C (572 m) (See figure
26).

102. Figure 27 shows the topo features of the site from the Pambahinna town side (A) to Southern
side of the SUSL (C). The ground slope difference from points A to B is around 30m, sloping towards
the subproject site B. University ground (G) is located in between points B and C which marks 594 m
of elevation. The subproject site is located on the low land or downstream (valley) between point A to
point G.

103. As per the detailed investigation of contour level in the site, a maximum 3m level difference

(580m — 583m elevation) in between the pond and the proposed STP 1 land could be observed. In
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addition, a maximum 3m level difference (583m — 586m elevation) is in the STP 1 land at present

condition (See Figure 7) is observed.
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FIGURE 27: TOPOGRAPHY - CROSS SECTION
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C.2 Hydrology

C.2.1 Surface Water Bodies

104. Within the 50m boundary, a water pond is
located at the site. The pond connects to the nearby
basin which consists of paddy lands and other crop
cultivated land through a flowing stream.

105. The subproject is located in the Walawe
basin and 3.4 km away from Samanala Wewa
reservoir. The water supply intake point for the
university is located upstream of Hirikatu Oya which
is less than 1.0 km from SUSL. The subproject is

located in the upper reaches of the Udawalawe tank

cascade.
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FIGURE 29: HIRIKATTU OYA

e Drainage Map of Proposed Site in UOS

Katuba River Handaginya

relocation site

FIGURE 28: AREA MAP OF THE SURFACE WATER BODIES

C.2.2 Drainage Pattern

106. The drainage pattern of the study area has

adapted to the natural topography features. The lowest
elevation lands act as the retention basins, including the

paddy fields and other cultivations.

107. Roadside drains shall generally be provided on

both sides of the embankment to safely carry the Source : Department of Survey g  om e s

discharge from the embankment without eroding the road.
FIGURE 31: DRAINAGE MAP OF PROPOSED SITE
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C.2.3 Presence of Flood Plains

108. No flood plains are recorded on the subproject site.

C.2.4 Surface Water, Ground Water Quality and Present Use

109. The Belihuloya - Pambahinna area has freshwater resources in the form of waterfalls,
reservoirs, rivers and streams. Belihuloya has an abundance of waterfalls including the Bambarakanda
Ella which is the highest in the country. Other waterfalls in the area include the Pahanthuda Fall,1.5km

from Belihuloya and the Brampton Fall, 10km from Belihuloya.

110. Water supply in the region has been an issue. Even though SUSL had been using the Water
Purification Plant with the capacity for providing the daily needs of water for 1,500 persons constructed
in the year 1986 under the Samanala Wewa project, it has been inactive since 2015. Since then, the
water from Hirikatu Oya has been obtained directly from the tank and distributed after mixing chlorine
to purify the water. However, reports of the monthly tests carried out by the institution showed the
presence of bacteria in the water and the water did not conform to the required potable water quality.
By May 2017, the construction of the tube well remained partly constructed. The details of water quality

of the nearest water pond are in Table 7.
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C.3 Geology and Soil

Geology

111. The Imbulpe Divisional Secretariat is geologically composed of gravel (Quiet Sight, Granite
Niaz, Janokayit, Marble, and Unclassified highlands). The Layers in the subsurface are identified as the
thickness of the different layers at the borehole locations. According to the borehole investigation, it
consists of sandy materials up to the level of completely weathered rock which extends to a depth of
around 0.00-7.70m from the existing ground level. The completely weathered rock layer extends up to
the borehole termination level at the depth of about 28m which can be considered as a residual
formation that would have been formed in-situ. Water was not encountered in the borehole investigation.

The bearing capacity given in the report is only for the area covered by the two boreholes.
Soil

112. Although a soil investigation report was not conducted to this specific site location, a soil
investigation was conducted on 9t December 2017 to the proposed Faculty of Technology (FT) Building
Complex within the university promises by Geotechnical Engineering Division of NBRO. After the site
visit of subproject structural engineer to check the soil existing ground condition for the proposed STP
1, the structural engineer will select the relevant locations where the Macintosh test should be
performed if it is required. The Macintosh test is conducted under the supervision of a Quality assurance
(QA) / quality control (QC) engineers and the test results are recommended by the structural design
engineer. The Structural Engineer will visit the site for checking the soil condition as well as the existing

ground condition for the proposed STP 1.

C. 4 Land Cover

113. Before development occurred in the area, Imbulpe was composed of forest cover. The land
use pattern in the subproject area today, is residential with predominately mixed development. It means
that the land use pattern in and around the subproject site is rural with predominately agricultural.
Subproject surrounding land can be categorized into residential, commercial, industrial and agricultural.
The immediate adjoining plots are currently not developed. There are no permanent or temporary

structures at the subproject site. The subproject site is surrounded by the SUSL building premises.

114. The study area of the site (5km radius) is consisting build-up lands, forests, paddy, scrub,
grassland etc. The land use characteristics of the study area are reflected in Figure 34. Land use within
a 500m radius from the site has been used mainly for paddy and build-up structures. Hirikatu Oya flows
towards Samanala Wewa which flows inside the 500m boundary of the subproject site. Few residential

blocks, institutions, and activities such as ‘Pambahinna Pola’ are identified along the road network.

115. Subproject surrounding land (Muththetuwegama GND) can be categorized into residential and
commercial area (6%), vegetation cover (52%) and streams (3%) plantation (39%). Proposed site is a
scrub patch. The majority of the vegetation cover in the Muththetuwegama GN division comprise of

grassland, scrub and forest followed by paddy fields. The high percentage of forest cover promotes
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recreation such as trekking, camping, bird watching, biological studies etc. The total land use coverage

in Imbulpe is 23,140 ha. Table 12 highlights the land use patterns in the Muththettuwegama GND.

TABLE 12: LAND USE PATTERN IN THE MUTHTHETTUWEGAMA GND

Land Use Percentage (%)
Residential and Commercial Area 6%
Vegetation Cover 52%
Streams 3%
Plantation 39%

Source: Resource Profile

Land Use Pattern in the
Muththettuwegama GND

Residential and
Commercial Area
6%

Plantation
39%

Vegetation Cover
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Streams
3%
B Residential and Commercial Area M Vegetation Cover M Streams Plantation

FIGURE 33: LAND USE PATTERN IN THE MUTHTHETTUWEGAMA GND

C. 5 Disaster Prone Area

116. There is no specific disaster experience at the site.

Climate and Meteorology

117. The area lies within the intermediate zone and a narrow band lies between the wet and dry
zones with parameters of rainfall, temperature and winds that are well suited for outdoor recreational
activities. Imbulpe division lies within the moist semi-evergreen forest belonging to the Eastern
Intermediate Zone of Sri Lanka. It experiences heavy rain to the south west to the low land wind ward
slopes of the central high lands from South-West Monsoon from May to September, mean rainfall in

subproject area is 83mm and optimum rainfall is 303mm. Minimum rainfall is 1400 mm per year and a
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maximum of over 2000 mm per year. June, July and August are considered dry with rainfall averaging

96 mm per month.
Temperature:

118. The average annual temperature is 26 °C, with a low of 18 °C during the months of December

and January. The hottest months in Belihul Oya are May, June, and July.
Humidity:

119. Low humidity and a non-polluted atmosphere with well tolerated temperature levels is common
to this area. The most humid months in Belihul Oya are in July (56.6% relative humidity), and December
(82.1%).

Wind speed and direction:

120. An average wind speed of 31 km/h has been recorded during the months of June to
September. At times winds may appear somewhat gusty in the area. The wind blows in from the north

west of the study area.

121. The windiest month is July, followed by June and August. July’s average wind speed is around
6.3 knots (7.2 MPH or 11.6 KPH). Maximum sustained winds (the highest speed for the day lasting
more than a few moments) were recorded in mid-July where average top sustained speeds reached
11.3 knots. In 2016 Halpe, Belihuloya, 12 houses were damaged, injuring several children.

Seismicity

122. The subproject is located in the Sabaragamuwa Province of Sri Lanka which is within active
seismic region. However, as per the NBRO, the SUSL site location is not under a high-risk zone (See

more details:

https://www.nbro.gov.lk/images/content_image/publications/general_publications/resilient_manual.pdf
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FIGURE 34: LAND USE WITHIN 5 KM
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D. Biological Environment

123. The proposed subproject area falls within the Intermediate Zone. Floristically it is classified
under the “Eastern intermediate lowlands” floristic zone or Moist Mixed Evergreen Forest Tropical
moist semi evergreen forests and savannah forests are the typical vegetation formations present in
this zone. The main habitats observed within the proposed subproject site is a low canopy sparse
vegetation dominated by “Spicate Eugenia” (Syzygium zeylanicum) and with some other shrubs,
herbs, orchids and ferns. Further, the surrounding area consists with the same vegetation type.
Further, the subproject is located in a region with an ecologically importance due to its location in a
bio geographical transition between the wet zone to the west and the dry, being located in a thin strip
of the intermediate zone. The subproject site is also located on the second pen plain of the country
between the World’s End escarpment to the north, ascending to the Horton Plains in the third (highest)
pen plain, and the Handagiriya-Kalthota escarpment to the south descending to the first pen plain of
the lowland coastal zone.

124. Typical savannah vegetation does not exist in the subproject site as most of the vegetation
was highly modified due to climax vegetation. The development location at SUSL harbors low levels
of species richness in selected floral and faunal taxa. However, the proportions of endemic and/or
threatened species in the subproject site and its periphery are not considered critical levels. Therefore,
SUSL currently harbours a natural forest patch with low significance on ecological value in terms of
floral and faunal diversity. No mature plants (only small few plant) were recorded on the site land and
only weeds and shrubs are found only here (See Figure 6). The selected pipeline was proposed
through clear spaces so as not to interfere with any tree or structure. As per several field surveys,
leech, snails, fish, worms, aquatic plants, frogs, and many types of insects live in this ecosystem.

Thus, no special aquatic flora and fauna in the pond were observed.

E. Historical & Archaeological Importance

125. There are no landmarks or evidence of historical, religious, archaeological, or cultural
importance known to be in the study area. This land is not in an archaeologically sensitive area therefore
chance finds procedures do not apply in the local context. Therefore, the proposed subproject will not
cause negative impacts. However, EMP will include a note that in event of a chance find, all work at the

site will be stopped and the Department of Archaeology will be informed.

F. Socio- Economic Environment
Demographic details of affected population

126. There is a total of 50 GN Divisions within the Imbulpe DSD. The total Imbulpe DS population
is 66,931 of which 48% are male and 52% are female. Majorty of the population is Sinhalese in the
Imbulpe area and others are Tamil, Muslim, Indian Tamil, Burgher, Malay, Baratha, Lanka Chetty. When

considering the religious constitution within the Imbulpe DSD, most of the population is Buddhist.
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Hindus, Islam, and Christians are accounted for as another category. There were 17,426 housing units
and 826 households who don’t have a proper housing unit.

127. The study area is belonging to Muttettuwegama Grama Niladhari Division of Imbulpe
Pradeshiya Sabha. All the families in Muttettuwegama GN division fall under the rural category. None

recorder under the categories of urban or estate.
Industry and Economy

128. Prehistorically, Imbulpe is famous for the cane, blacksmith industry, pottery and kithul based
industry. However, in the modern context, Imbulpe DSD has developed in to a small scale to medium
scale and large industries. Within the Imbulpe DSD, there are nearly 3000 people engaged in the
industrial sector.

129. The majority of the labor force engages in private sector employment in Muttettuwegama
Grama Niladhari Division. The most popular cultivation type of the Muttettuwegama GND is another
crop plantation. Vegetable and tea plantation follows respectively. A considerable amount of labour
force engages in self-employment.

130. The majority of the families can be considered as lower-middle-income families, where 49%
of them have recorded a monthly income ranging between 7,500 < 30,000 LKR. No families were
recorded with incomes lower than 1000 LKR. 4% of the families receive a monthly income ranging
between 100,000< 200,000. (Source: Imbulpe PS Resource Profile 2020-2021)

Educational, Medical and Religious Properties

131. Within Imbulpe DSD there are 45 Schools, 44 Buddhist Dharma Schools, 3 Christian Sunday
Schools, and 4 Vocational Training Centers and one Vidatha Center. Balangoda Base Hospital is the
main hospital in the area. Other than that, Belihuloya Rural Hospital, Marathanna Estate Rural Hospital
and Pinnawala Central Dispensary are in the area. There are 29 doctors and 117 nurses within the DS.
There is one Ayurveda Central Dispensary within the DS. Bodhi Rukkarama Temple, Karagasthalawa
Sri Syila Gangarama Rajamaha Viharaya (1.5km), Hindu Temple (Aluth Nuwara Katharagama
Dewalaya - 5.5km) are the main important

religious places within the Imbulpe DSD.

G. Human Settlement

132. There are no settlements on site or
near to the site. The site is located within the

Sabaragamuwa University of Sri Lanka.
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133. The downstream settlements in the Muttettuwegama can be considered as external impact

areas due to treated water disposal. A maximum of 50 settlements downstream can be observed.

134. Many scrubs & green covers, many paddy fields, lots of middle-class residents in
Muththettuwegama and Pambahinna villages, many hostels of the Sabaragamuwa University, many
food shops and retails, Christian Church - Pambahinna, Grama Niladari Office Muttettuwegama,
Samanala Wewa Police Department, Ceylon Electricity Board (CEB) Circuit Bungalow, Bank of Ceylon,
Pambahinna Post Office and Buddhist Temple of Sabaragamuwa University are the land uses and

special landmarks within 500m study area.
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V. ANALYSIS OF ALTERNATIVES

135. Although the proposed STP 1 is located in close proximity to a green cover and a water pond,
significant impacts are associated with construction and they are temporary and short term. Any short
term or long-term impacts can be managed by adhering to the EMP. Alternatives to location were not
considered as the subproject site is strategically located within the SUSL complex. As per the locational
attributes and treated water disposal purpose, there is no other more suitable location is in the vicinity
that can be developed as an alternative to the proposed subproject within the university land premises.
However, a detail examination of alternatives to the subproject’s location was not done. With regard to
the design alternatives, the conventional activated wastewater treatment and sludge process was
considered. Compared to the conventional activated sludge process, the selected technology: FBBR
system involves a larger number of active aerobic bacteria compared to the conventional activated
sludge processes and does therefore result in a lower footprint, fewer power costs, easier maintenance
and operation. Therefore, the FBBR system is a good and advantageous alternative to conventional

activated sludge processes.

136. When compared to the No project scenario, which will deteriorate the existing environment
and quality of life, the proposed subproject will not only provide the much required solution for the
disposal of wastewater but also will greatly enhance and improve the environment. Hence the “With”
project scenario with some reversible impacts is an acceptable option rather than the “Without” project
scenario. The implementation of the subproject therefore will contribute positively to improve the
environmental quality in area and the associated surroundings. It will result holistic development of the
economy and improve the region and the country. ‘With’ and ‘without’ project scenarios have been

compared as shown in below Table 13.

TABLE 13: PROJECT SCENARIO

WITH PROJECT WITHOUT PROJECT
Impacts Impacts
Positive Negative Positive Negative

Provide a proper method to | Nil Nil No Proper sewage

dispose sewage and and wastewater

wastewater of the Management

increasing student and staff System.

population within the

university.

Proper disposal of treated | Nil Nil Issues of the

wastewater and sludge. available  disposal
method such as gully
bowser
transportation  and
overflows.

Produce fertilizer  from | Nil Nil Unavoidable  stink

sludge as a byproduct. due to gully bowser
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WITH PROJECT

WITHOUT PROJECT

Impacts Impacts
Positive Negative Positive Negative

transportation  and
overflows.

Regulated of wastewater | Nil Amount of waste | Unregulated of

and sludge. generated is less. wastewater and
sludge.

Reduce and mitigate the | Nil Nil Increase the

environmental impact environmental

associate with sewerage impact associate

and wastewater. with sewerage and
wastewater.

Villagers are interested and | Nil Nil Villagers  unhappy

happy about the STP 1 about the gully

subproject. bowser
transportation  and
overflows.

Disposal of treated water at | Continuous Nil Water quality issues

the proposed standard | supervision on due to the overflows

influent rates. disposal of treated of wastewater from

water at outflows, existing  sewerage

04 basin solution of the STP
1 meaning if one basin
needs to be taken out of

operation there is no
significant loss of
performance.

The flow of the STP 1 can
be adjusted depending the
on incoming load.

FBBR system of the STP 1
is modular meaning
individual FBBR frames can
be removed or added to the
basin.

Application of backup power
system for STP 1 during the
power interruption / outage.

regular verification of
the STP 1 system and
process, STP 1 failure
due to power
interruption / outage
and less impact on
water quality of the
pond and
downstream.

pits and impact on
water quality of the
downstream and
nearby settlements.

Improvement &
maintenance the natural
drainage  and provide

mitigation methods for soil
erosion such as cascade
aerator and stepped drain
etc.

Less soil erosion
impact.

Nil Soil erosion impact
during rainy season.
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WITH PROJECT WITHOUT PROJECT
Impacts Impacts
Positive Negative Positive Negative

Proper solid waste | Increased less | Amount of solid | Nil
management plan is | pollution due to solid | waste
proposed. waste disposal generated is less.
No significant noise impact | Short term increase of | Nil Nil
and it is manageable during | noise  during the
the construction and | construction and
operational phases. operational phases.
Proposed STP 1 is with the
sound proof technology.
No significant dust impacts. | Short term increase in | Nil Nil

dust due to earth

work.
No significant impact due to | Less forest cover | Nil Nil
the forest cover reduced. reduced.
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VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND
MITIGATION MEASURES

137. The proposed subproject will impact the environment, especially during the construction phase
and operation stage. The construction phase may be regarded as temporary or short-term. During the
operation stage, it will have long-term effects. Negative impacts can be minimized or lessened only if
proper precautions are taken during the design and construction stages. An effective mitigation strategy
will use a combination of both options to come up with actions that can be put into practice. Efforts will
be made to minimize the adverse effects on various environmental and social components. In cases
where the impact on various environmental components is unavoidable, mitigation measures are
formulated to reduce the impact. The recommended mitigation measures during the irradiation phase
should be included in the contract agreement with the contractor and discussed with them to ensure
smooth execution from the outset.

A. Constructional Impacts

A.l Impacts on Land Clearing, Cutting, Levelling and Residual Disposal

138. The proposed subproject site presently has no permanent structures to be demolished. The
first phase of development involves site clearing, and the existing shrubs will be removed. This stage is
already done. They have been disposed to nearby green area to lessen the surface runoff and without
any impact.

139. 1.0m and 2.0m height retaining walls have been proposed at the STP 1 to reduce the impact
on soil erosion. But, not much excavation or filling is anticipated at the current location other than land

leveling with the available soil content. No negative impact could be observed.

140. There is not much solid waste generation at this construction site as this is a small-scale
construction work. Thus, alteration of current land use & change in the existing profile of the land due
to construction activities at the proposed subproject location is a key impact. Other than that, changes
in topography due to leveling and tank bank erosion due to the disposing of treated water to the water
pond from STP 1 are the further impacts observed. Those are minimal impacts and they will be lessened

with the proper mitigation strategies.
Mitigation Measures:

e Solid waste generated during the construction stage will follow partial on site waste
management with the collaboration of the Imbulpe Pradeshiya Sabha.

e Adopt measures put forward by CEA and NBRO under their legislations.

¢ Minimum clearance of the existing vegetation cover (Shrubs) on the soil surface.

¢ Maintain the existing vegetation cover (Shrubs) on the soil surface.

e Provide temporary covers to reduce the spread of dust at exposed areas as applicable.

e Placing crushed stone and planting vegetation covers around the bank of the tank.
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e Provision of suitable retaining walls near the STP 1 and the Pond.

e Excess excavated materials should be removed to dumping or disposal locations on a well-
planned programmed approved by the Pradeshiya Sabha

o All discarded and used oil, grease and empty paint buckets will be collected and stored and
disposed in sanitary way.

e Any hazardous waste will be disposed of by two CEA’s licensed waste collectors.

e Best Engineering and Management Practices should be adopted.

e Close supervision and use of experienced contractor.

e Continues monitoring should be at collection point properly.

e Work sites shall be cleared of residual solid waste before work commences.

e No waste shall be burned on site.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01).

A.2 Impacts Due to Removal of Trees / Loss of Green Cover

141. The scrubland is already cleared. There is such impact at the site, as all land cover consists

of small trees or bushes.
Mitigation Measures:

e Minimum clearance of the existing vegetation cover (Shrubs) on the soil surface.

e To mitigate any hazard (erosion) created by the surface drainage following instructions will be
followed by the contractor, if any tree removal is to proceed the following instructions are given
to consider: The removal of vegetation in this area will be done maximum only up to 60% and
this removal of vegetation will be done without removal of tree roots while cutoff height of tree
trunks remained as 1.5 m from existing ground level.

e Maintain the existing vegetation cover (Shrubs) on the soil surface.

e Provide temporary covers to reduce the spread of dust at exposed areas as applicable.

e Dispose removed trees to nearby green area to lessen the surface runoff.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01).

A.3 Noise, Vibration and Dust due to Construction Activities
A.3.1 Noise

142. Existing ambient noise levels in the area are consistent with rural residential settings. No traffic
noise was recorded on the roads in the nearby areas. Noise levels within and adjacent to the subproject
area would increase during the proposed construction activities mostly as a result of transportation. The

location is located within the PS area which is considered a low-noise area.
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143. The noise levels were measured on 3 May 2022 at the STP 1 by NBRO. The sound level
measurements were carried out in accordance with the methods laid down in National Environmental
Noise Control Regulations stipulated under the Extraordinary Gazette No: 924/12-Thursday, May
13,1996 of Sri Lanka. During the measuring period, it was observed that noise generated by vehicle
movements at the location is the main contribution. Accordingly, the exiting day time residual noise level
was 48 dB. As per the noise measuring results, background noise level was 44 dB (See Annexure K -
Noise Report).

4.5 NOISE MEASURING RESULTS:

Table 03: Noise Levels at each measuring location

: , . Measured Residual Noise | Background Noise level
Location Time | Runtime Level Leq {dB) Loo dB(A)
N1 Day 1 hour 48 44
Where;
e Measured Noise Level .(Leg):- The equivalent continuous baseline noise level over the

measuring period.

e Background Noise Level (Lso):- A weighted sound pressure level of baseline noise level that
is excecded 90% of a measuring period.

FIGURE 36: NOISE MEASURING RESULTS FROM NOISE LEVEL REPORT

144. During the construction period, there could be several high noise levels generated with noise
levels exceeding 75 dB(A) (which is the maximum permissible level stipulated in the Sri Lankan
legislation for daytime activities defined as 6.00 am to 9.00 pm), though these effects are sporadic and
temporary in nature. Noise level at the boundary of land during the construction stage will be maintained
at or below 75dB(A) during the day from 6.00 am to 9.00 pm.

145. As per the analysis of construction activities by the contractor, some of the high noise
generating activities including land preparation activities together with infrastructure facilities,
construction of super structure and other ancillary structures etc., will have a minor impact related to
noise pollution and vibration-induced noise as below tables.

TABLE 14: NOISE LEVEL OF CONSTRUCTION ACTIVITY

Construction Activity Noise Levels
Grading & Clearing 84
Excavation 89
Foundations 88
Erection 79
Finishing 84
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TABLE 15: RELATIVE RANGE OF NOISE LEVELS FOR SOME COMMON TYPES OF HEAVY CONSTRUCTION

MACHINERY
Machinery Noise levels at 16m distance in dB (A)

Compactors (rollers) 71-75
Backhoes/excavators 70-85
Tractors 78-95
Scrapers, graders 78-93
Pavers 85-88
Trucks 83-93
Concrete mixers 75-88
Concrete pumps 81-84
Concrete vibrator 76

Jack hammers and drills 82-98

TABLE 16: TYPICAL NOISE LEVELS OF CONSTRUCTION EQUIPMENT

Equipment Noise levels at 7m distance in dB (A)
Compressor 109
Drivers (drop hammer type) 110
Truck, scraper or grader 94
Pneumatic drill 85
Excavator 112
Loader 72-84
Roller vibrator 108
Poke vibrator 113
Bulldozer 80
Sound reduced jack hammers and lock drills 82

146. Constant exposure to very high noise levels often causes hearing deficiencies. Thus, machine
operators who are directly involved in such activities will be at high risk. However, such impact would
not happen due to this subproject. Table 17 shows the exposure noise levels and time limits adopted
in the United Kingdom and they can be used as guides in Sri Lanka as such a guideline is not yet

available in Sri Lanka.
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TABLE 17: EXPOSURE LEVELS AND TIME LIMIT IN UK

Levels (dB) Dose time limits
90 8hr
93 4hr
100 48min
110 4.8min
120 28.8 min
130 2.88 min

Source: Control of Noise at Work Regulations, 2005

147. Equipment used in clearing the site is known to generate moderate noise levels. Most of the
machinery and equipment used during construction works (infrastructure facilities or buildings) are
known to produce moderate levels of noise levels (apart from the use of several construction vehicles
though the effects may be temporary (since the construction phase is confined to a shorter time period).
Existing ambient noise and vibration levels in the area correspond to rural and vegetation patches. No

traffic noise is reported here.
Mitigation Measures:

e As per the CEA and NBRO standards, the Maximum permissible noise level at the boundary
shall be maintained at or below 75dB during the day time from 6.00 am to 9.00 pm and 50dB
during the night time from 9.00 pm to 6.00 am at the construction stage.

e Maintain the noise levels at the boundaries of the subproject site during the construction as
stipulated in the National Environment (Noise Control) regulations.

e Any work that may cause noise and vibration from 9 pm to 6 am shall be avoided. Noise
generation activities shall be carried out only from 6.00 am to 9.00 pm.

e Any night time activities shall be carried out using noise reducing means or low noise
technologies.

e During the construction period, temporary covers shall be constructed to adequate height to
reduce the spread of the noise.

e Servicing of all construction vehicles and machinery shall be carried out regularly and during
routine servicing operations, the effectiveness of exhaust silencers shall be checked and if
found defective shall be replaced.

¢ Maintenance of vehicles, equipment and machinery shall be regular and to the satisfaction of
the engineer to keep noise levels to the minimum.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and Public Health
standards - Ref. No. CIDA/STD/01) and IFC General Environmental, Health and Safety
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Guidelines (Section No: 1.7 Noise — See https://www.ifc.org/wps/wcm/connect/4a4dblc5-
ee97-43ba-99dd-8b120b22ea32/1-7%2BNoise.pdf?MOD=AJPERES&CVID=nPtgwZY).
e The STP 1 should be operated at high noise free.

e Noise levels at the boundary of the STP 1 land during the operational stage should be
maintained at or below 55dB during the day time from 6 am to 6 pm and 45 dB during the night
time from 6 pm to 6 am.

A.3.2 Vibration

148. The Interim Standard on Vibration Pollution Control for Sri Lanka provides guidelines for
operation of machinery, construction activities, vehicular movements, and acceptable human exposure
to vibrations depending on the length of the vibration period (continuous, intermittent, and impulsive). It
should be noted that structures are sensitive to vibration and the ground induced vibrations and shocks
can have severe damage to nearby properties when ground vibrations are exceeding well over 2.0

mm/sec (Peak Particle Velocity - PPV) at a frequency of vibration at 0-10 Hz and type of vibration.

149. The dam is located 12.0m away from the outer wall of STP 1.

FIGURE 37: DAM DETAILS
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FIGURE 38: DAM DETAILS - WATER LEVEL
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150. If having over 2.0 mm/sec at a frequency of vibration of 0-10 Hz, there is a huge impact on the
dam during the construction, as it is located at a 12.0 m distance from the STP 1. Yet the least use of
machinery and minor construction activities would not affect the surrounding neighborhood or the
nearest dam. No such significant impact would happen at the site during the construction and
operational stages, as this is a small-scale construction. Furthermore, according to the orientation of
the dam and STP 1 and the distance to the dam from STP 1, there is no pressure distribution or
vibration towards the dam due to STP 1 (Recommendations of the project structural engineer - See
Annexure O - Dam Details). Thus, a significant operational vibration impact will not be generated due

to this proposed STP 1 system.
Mitigation Measures:

e Minimize unreasonable vibration impacts on sensitive receivers.

e Avoid structural damage to the dam as a result of construction vibration.

e Standard vibration mitigation measures are to be implemented throughout the construction and
operational periods to reduce and control potential vibration impacts.

e Minimize obstructions between the vibration source and the sensitive receiver.

e Servicing of all construction vehicles and machinery shall be carried out regularly and during
routine servicing operations, the effectiveness of exhaust silencers shall be checked and if
found defective shall be replaced.

e Maintenance of vehicles, equipment and machinery shall be regular and to the satisfaction of
the engineer to keep noise levels to the minimum.

e |If having a vibration effect from the STP 1 during the operational phase, installation of
vibrational cleaning of media is recommended to develop in the STP 1.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and Public Health
standards - Ref. No. CIDA/STD/01).

e Follow the CEA and NBRO standards.

e In the event that construction vibration is found to be significantly below construction vibration
criteria, no subsequent monitoring of that activity is required.

e If monitored vibration levels are considered to be high-risk or close to the vibration criteria,
vibration monitoring tests will be carried out on a continuous basis at the nearest vibration
sensitive receiver during the construction and operational stages.

e If having a considerable effect on dam or externals, it is often suggested that vibrations can be

interrupted using the wave barriers concept.
A.3.3 Dust

151. The air samples were collected by NBRO on 4™ and 5" May 2022 at STP 1. As per the ambient
air quality monitoring results, the measured ambient air quality levels with respect to the SO2, NO2,
CO, PM10 and PM2.5 at the location were lower than the ambient air quality standards stipulated under
the Extraordinary Gazette, No: 1562/22-August 15,2008 by the Ministry of Environment and Natural
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Resources of Sri Lanka. Thus, the total suspended particulate matter levels at the location itself were
lower than the stationary course emission control regulations for fugitive dust emission standards levels
for TSPM (450ug/m?) stipulated under the Extraordinary Gazette, no: 2126/36 — June 05, 2019 by the
Democratic Socialist Republic of Sri Lanka (See Annexure L - Air Quality Report).

T
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P | 04.05/05/2022 | 09/05/2022 | 24hes | pgm? | 21 ]
Pivlzs 04-05/05/2022 | 08/05/2022 | 24hrs | pg/m? 11

FIGURE 40: CONCENTRATION OF EACH PARAMETER FOR AMBIENT AIR QUALITY FROM AIR QUALITY REPORT

152. There are three key potential sources of damage to air quality during construction.

- Emission of dust during land preparation activities
- Emission of dust at the subproject site due to construction activities

- Emission of gaseous pollutants from the exhaust of vehicles servicing the construction activities

153. The site clearing work and construction activities have a potential to generate airborne dust
particles in terms of Suspended Particulate Matter (SPM), Particulate matter with aerodynamic diameter
less than 10 micron (PM10) and less than 2.5 micron (PM2.5). The gaseous pollutants emission from
the exhaust of machinery, vehicles servicing the construction activities could be identified as SO2, NOXx,
03, CO, HC etc. The presence of significant fine dust particles along with other gaseous pollutant could
affect nearby sensitive recipients in the area.

154. The potential for dust to be emitted during the construction phase is strongly dependent on
the type of construction activities taking place, the prevalence of hot, dry weather during the construction
period, the strong wind speeds toward potential sensitive receptors (particle size) etc.

155. The type of activities most likely to generate dust and other gaseous pollutants in this type of

subproject are as follows,

- Fugitive dust and gaseous pollutant emission from construction activities such as site clearing,
land preparation and other construction work, such as construction of offices, contractor’s huts
and other temporary buildings.

- Dust and gaseous pollutant emissions from vehicles of materials (construction material),

machinery, and equipment transportation to the site.

156. Emission of dust and cement particles may occur during construction of office, contractor huts

and other buildings. Yet the proposed permanent structures are relatively small compared to the
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construction of a usual office building, a fairly low quantity of cement and sand would be required for
these constructions. On the other hand, the impact would not be significant since the construction
activities are restricted to a shorter period. The excavation area should be well cleared with existing
facilities or any object which was identified as an obstruction to the excavation process and should be
provided with protection against damage, dust & dirt. The hording around the site perimeter should be
stably completed prior to commencement of backfilling to minimize mud and dust emission to the
surrounding. The vehicle movements should be pre-planned in accordance with minimal disturbance

for transportation of excavated soil.
Mitigation Measures:

e There shall be regular watering of construction sites at all times and especially during dry windy
periods when dust levels are elevated.

e During the construction period, temporary covers shall be constructed to adequate height to
reduce the spread of dust.

e Vehicle carrying dusty materials should be covered entirely with dust barriers to ensure material
which not is leaked from the vehicle.

e Construction material stocks should be covered properly.

e Stockpiles of construction material shall be kept covered at all times in order to reduce dust
emissions.

e Washing the vehicles (tires) when going out. Facilities should be provided for washing of
vehicles moving out.

e Traffic controls, traffic volume restrictions, the imposition of speed limits, erosion reduction
techniques.

e When transporting materials, drivers shall be informed to use speed controls within the town
area.

e Proper maintenance of machinery, equipment, and vehicles.

e Surface treatment with penetration chemicals.

e Soil from site clearance temporarily stored on site shall be covered by re-usable polythene
sheets, thatched coconut leaves or a similar alternative.

e There shall be daily cleaning of streets and pathways in the vicinity of the construction site.

e There shall be no burning of wastes on site.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01) and IFC General Environmental, Health and Safety Guidelines
(Section No: 1.1 Air Emissions and Ambient Air Qualty -  See
https://www.ifc.org/wps/wcm/connect/4e01e089-ad1a-4986-b955-e19e1f305ff0/1-
1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES&CVID
=nPtgvbsS).
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A.4 Air Quality Impact from Traffic During Construction

157. Incidences of air pollution in terms of dust (SPM or PM10) and gaseous pollutants would occur
during transportation of construction material, machinery, and equipment to the site and construction
vehicle movements over dry, bare areas. Vehicles transporting construction material and other
machinery are to make use of existing road network. Since the existing road does not show heavy

traffic, the increased air emissions will be minimum.

158. Heavy vehicles used for the transportation of machinery to the site would lead to high
emissions of air pollution in terms of unpleasant diesel smoke and gaseous pollutants such as NOX,
SOz and CO etc. Though the impacts are sporadic, these impacts will be moderately low since the

existing environment consists of rural characteristics and vegetation patches.

A.5 Proposed Mitigatory Measures for construction impacts

159. Noise impact can be identified during the construction phase from vehicle transportation.
During the construction phase, fugitive emissions (dust particles) may occur on non-rainy days.
However, they should be minimized by applying appropriate practices such as covering with worn tires,
and regular wetting for vehicle passing respectively. Moreover, noise, vibration and dust due to
construction activities are not significant to the surroundings. In order to avoid such minor disturbances,

the university will be watered at given time intervals.

160. During the construction phase, the noise will be generated due to the movement of operation
of light & heavy construction machinery that is known to emit sounds with moderate to high decibel
values. An increase in noise level due to construction activities and operation of construction equipment
will cause disturbance mainly to the SUSL student and staff community which is the main
environmentally sensitive receptor. The other main receptors are the fauna associated with the forested
areas. Thus, the workers are likely to be exposed to high noise levels that may affect them. Noise
generated from sources mentioned above will be intermittent and mostly during the daytime. The
construction noise is generally intermittent and depends on the type of operations location and function
of the equipment and the equipment usage cycle, it attenuates quickly with an increase in distance.
Since the site is fairly rural, sound may appear more. However, it will be a manageable minimum impact,

as this proposed site is located far from the impact-able environment.

161. As per the CEA standards, the maximum permissible noise level at the boundary will be
maintained at or below 75dB during the day time from 6.00 am to 9.00 pm and 50dB during the night
time from 9.00 pm to 6.00 am at the construction stage. Noise generation activities will be carried out
only from 6.00 am to 9.00 pm. All the construction operations will be carried out in such a way as not to
cause a nuisance to the neighbours. During the construction period, temporary covers shall be
constructed to adequate height to reduce the spread of dust and noise. Noise levels at the boundary of

the STP 1 land during the operational stage will be maintained at or below 55dB during the day time
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from 6 am to 6 pm and 45dB during the night time from 6 pm to 6 am. The STP 1 shall be operated at

high noise free. Further, sludge handling operations will be kept odor free.

162. ICTAD guidelines for siting and layout of construction camp guidelines for siting. Storage of
construction materials should be located sufficiently away from the road frontage. Sand, rubble, metal,
bitumen and cement should be covered. All cement, bitumen (barrels), oil and other chemicals should
be stored and handled on an impervious surface above ground level (e.g. concrete slab) and should be
enclosed ensuring that no storm water flows into the structures. There should be adequate ventilation
to avoid the accumulation of fumes and offensive odour that could be harmful. Transport, loading and
unloading of construction materials should not cause nuisance to surrounding by way of noise, vibration
and dust. All drivers should have valid license for the category of vehicles they drive and follow the
speed limits of roads. Construction materials should not exceed the carrying capacity of trucks and the
local road. ICTAD Guidelines for Preparing Comprehensive Waste Management Plan is highly

appreciated.

163. Wet down and spray water at the construction site, if required. Use dust screens especially
since subproject location is in close proximity to other functional areas of SUSL. Dust emissions during
transportation of construction materials should be controlled by enforcing speed limits on the vehicles
and ensuring transported material is covered with tarpaulin. Take steps to avoid dust emissions during
loading and unloading of construction material. Tarpaulin covering is mandatory on trucks/lorries which
are used for transporting materials. All filling works are to be protected or covered in a manner to
minimize dust generation. All vehicles, equipment, and machinery used for construction shall conform
to the Sri Lankan government vehicle emission test. For equipment emission norms as specified in air
emission gazette under NEA. The Contractor shall maintain a record of pollution under control for all
vehicles and machinery used during the contract period, which shall be produced for verification

whenever required

B. Soil Erosion and Surface Drainage
Soil Erosion

164. Soil erosion is a critical environmental problem throughout the world's terrestrial ecosystems.
Erosion inflicts multiple, serious damages in managed ecosystems such as crops, pastures, or forests
as well as in natural ecosystems. Thus, erosion due to rain will cause sediment to flow into the pond
and even downstream. Soil erosion is a concern not only for that, but also for its impacts on water
quality. In particular, erosion reduces the water-holding capacity because of rapid water runoff, and
reduces soil organic matter. Sediments that are transported to storm drains and surface waters can
choke aquatic life and increase water temperatures. Various pollutants such as bacteria, nutrients and
heavy metals may also be attached to these sediments, further degrading water quality. Therefore,

bank protection is highly concerned with this subproject.
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Mitigation Measures:

¢ Minimum clearance of the existing vegetation cover (Shrubs) on the soil surface.

e Maintain the existing vegetation cover (Shrubs) on the soil surface

e Placing crushed stone and planting vegetation covers around the bank of the tank

e Providing adequate drainage facilities.

e Temporary earth drains should be provided during the construction activities.

e The treated water should be discharged under the 1:8 dilutions.

e Discharging the treated water to the pond and surface water drainage via cascade aerator and
stepped drain.

e Construction and maintain of spill, spill gates, intake structure and tail canal without change in
surface hydrology including down stream flow regime.

e Turfing downstream slope and providing rip-rap protection on upstream section of earth bund.

e Provision of suitable retaining walls near the STP 1.

e Construction activities should be scheduled to the weather condition as much as possible.

e Adopt measures suggested by CEA, and NBRO.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01).

e A proper drainage management plan should be developed for the site to ensure protection from

heavy runoff and erosion, if having an unmanageable soil erosion.
Surface Drainage

165. The treated water collection pond is not a stagnated water body whereas the overflow from
the pond is continuously discharged to the surface water bodies acting as a floating water body. So,
there is no any possibility to develop anaerobic conditions inside the system and odor generation
whereas the treated water from the STP 1 system will transfer through cascade aerator whereas the
effluent parameters will be further reduced. However, outflow water from the water pond will be flowed
through the natural drainage path to the downstream. Therefore, as per the outflow quantity of treated

water, adequate drainage system should be developed base on the natural drainage line.
Mitigation Measures:

e Maintain the existing vegetation cover (Shrubs) and stones in the existing natural drainage

e Maintain the water flow rate of the natural drainage

e Placing crushed stone and planting vegetation covers in and around the drainage

e Providing adequate drainage facilities and proper drainage management plan.

e Temporary earth drains should be provided during the construction activities.

e Construction and maintain of spill, spill gates, intake structure and tail canal without change in
surface hydrology including down stream flow regime.

e Adopt measures suggested by CEA, and NBRO.
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e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01)

C. Solid Waste Disposal

Impacts of Residue Disposal During Constructional Period

166. The subproject proponent will not dispose solid waste but will entrust the task to contractors
and sub-contractors during construction. All the waste generated during construction stage will be

disposed with the prior approval and agreements with the respective local authority.

Impacts due to Demolished Materials, Excavated Materials, Solid Waste and Hazardous Waste
Disposal on Surface and Ground Water and/or Soil during the Construction

167. All the waste generated during construction stage will be disposed with prior approval and
agreements with the respective local authority. Therefore, disposal of waste will be done in an approved

method and impact on surface and ground water and or soil is not expected.

Impacts due to Solid Waste Generated and Mode of Discharge during the Operation

168. During the operational phase solid waste will be disposed properly according to the solid waste
management plan. Solid waste will not be discharged into the water bodies. Thus, solid waste will be

collected by the respective local authority during the constructional and operational stages.

Impact of the Proposed Method on Ground Water/ or Air

169. There are no impacts anticipated on groundwater or air in the area as no waste is discharged

or disposed to ground water table or to the ground.
Mitigation Measures:

e Solid waste generated during the construction stage will follow partial on site waste
management with the collaboration of the Imbulpe Pradeshiya Sabha.

e Excess excavated materials should be removed to dumping or disposal locations on a well-
planned programmed approved by the Pradeshiya Sabha

e All discarded and used oil, grease and empty paint buckets will be collected and stored and
disposed in sanitary way.

e Any hazardous waste will be disposed of two CEA’s licensed waste collectors.

e Proper practices should be adopted.

e Close supervision and use of experienced contractor.

e Bio degradable (food waste) and non- bio degradable wastes such as plastic, polythene, glass
generated on site should be separated, stored and discharged to the final disposal point which
will be continued with the assistance of the Imbulpe Pradeshiya Sabha.

e Continues monitoring should be at collection point properly.
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o Work sites shall be cleared of residual solid waste before work commences.

e Temporary storage of solid wastes shall be carried out with appropriate containment to avoid
spreading of waste and dust.

e Disposal sites for solid debris shall be identified by the contractor and approved by the engineer.
If directed by the engineer, the contractor shall obtain approval from PS for disposal of waste
at a specified location.

e The contractor shall maintain a waste register in the site office which shall keep records of types
and quantities of waste removed from the site and places of disposal.

e No solid waste shall be burned on site.

e Adhere to the ICTAD Guidelines (Guidelines for Effective Construction Management [1st
Edition — August 2005] - Ref. No. ICTAD/CM/01 and Environmental and public Health standards
- Ref. No. CIDA/STD/01).

D. Impacts on Ecological Resources of the Area

170. Typical savannah vegetation does not exist in the subproject site as most of the vegetation
was highly modified due to climax vegetation. The development location at SUSL harbors low levels
of species richness in selected floral and faunal taxa. However, the proportions of endemic and/or
threatened species in the subproject site and its periphery are not considered critical levels. SUSL
currently harbours a natural forest patch with low significance on ecological value in terms of floral and
faunal diversity. No mature plants (only small few plant) were recorded on the site land and only weeds
and shrubs are found only here. The selected pipeline was proposed through clear spaces so as not
to interfere with any tree or structure. As per several field surveys, no special aquatic flora and fauna
in the pond were observed. Therefore, no such impact would be produced due to this STP 1
subproject.

Mitigation Measures:

e Sign boards should be put up declaring the need to protect the natural habitat and indicate
that no dumping of garbage will be allowed.

e Signage of flora and fauna present in the forested areas will stimulate and encourage interest
in students and staff in conservation and recreation activities related to the resources at hand.

e Land clearing should be done under a special supervision of the PMU, PP and contractor
during the construction.

E. Land Use Impacts

E.1 Impacts due to Land Use Changes
171. The subproject site is surrounded with University premises, paddy/ crop plantation and
residential areas. Yet the wastewater discharge will be occurring under the given water quality

parameters. Therefore, the proposed subproject is not negatively impacted on surrounding land uses.
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E.2 Loss of Agricultural Lands

172. Not Applicable.

F. Other Impacts

F.1 Mitigation Methods for Visual Pollution
173. Not Applicable.

F.2 Methods for Greenery Build Up
174. Not Applicable.

F.3 Wastewater and Sludge Disposal

175. All wastewater generated from the subproject activities shall be treated and the treated
wastewater shall be complied the disposal standards for “Tolerance limits for the discharge of industrial
wastewater into inland surface waters” as prescribed in Gazette Notification No. 1534/18 dated
01.02.2008 amended by Gazette Notification No. 2264/17 dated 27.01.2022 standard treated effluent
parameters and SLSI standards for wastewater and sewage effluent to IFC-WB EHS guidelines. Thus,
the digested sludge will be used as organic fertilizer or it will be taken out and transported by gully
bowser to a suitable place for disposal. Therefore, no impact will be happened. In instance of overflow,
leaks, immediate repairs 1 and collaborate with the local authority under such circumstances. Apart
from provision of the mitigation measures, water quality shall be monitored to understand the
effectiveness and further improvement in designs in reducing the concentration of pollutants. The
monitoring plan shall be functional in construction as well as in operation stages. Once the detail plans

are available monitoring points and the intervals will be decided by the Environmental Officer.

F.4 Risk of Fire and Emergency Preparedness

176. Several mitigation measures can be adopted and these include adoption of disaster risk
reduction strategy and preparedness. Identification of an emergency evacuation point and placing
emergency alarm system in the site to warn the student population of any such situations. Emergency
evacuation points and plan should be designed and practiced. The site should be adorned with
adequate fire extinguishers. The following measures shall be taken

¢ Installation of fire safety warning system and fire extinguishing system

e Providing evacuation paths for emergency situations

e Landmark emergency assembly point for the subproject site

¢ Installing sign boards and notices for giving awareness

e Regular verification of installed warning systems

e Maintaining emergency contact details for rapid communication

F.5 Occupational Health and Safety and General Public
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177. Absence of an emergency plan and the adoption of occupational safety measures can lead to
illness or even death of workers during the construction. Therefore, ICTAD guidelines for health and
safety provided by the Construction Industry Development Authority (CIDA) (more details:
https://www.cida.gov.lk/pages _e.php?id=47), guidelines of the Department of Labour and IFC General

Environmental, Health and Safety Guidelines (more details:

https://www.ifc.org/wps/wcm/connect/topics _ext content/ifc_external corporate site/sustainability-at-

ifc/policies-standards/ehs-guidelines) shall be followed. Thus, ADB guidelines for contracted should be

included in the contract issued to the contractor with any necessary modifications.

e Contractor should organize awareness programs about personal safety for workers. This
should provide briefing and training on safety precautions, their responsibilities towards safety,
etc.

e Contractor shall comply with requirements for the safety of the workmen as per the International
Labour Organization (ILO) convention No. 62, Safety and Health regulations of the Factory
Ordinance of Sri Lanka to the extent that is applicable to his contract. Other than that, the
contractor has to comply with regulations regarding safe scaffoldings, ladders, working
platforms, gangways, stairwells, excavations, trenches, safe means or entry.

e All workers should be insured including indemnity cover.

e Use of licensed and trained vehicle operators, provision of protective footwear, helmets,
goggles, eye-shields and clothes to workers depending on their duty (mixing asphalt, blasting,
handling equipment) should be adopted.

e The construction labour camp should be equipped with first aid facilities and a trained personnel
onsite in case of an injury.

e Ample lighting around the construction site should be provided during the night.

e Excavated areas for construction should be barricaded using barricading tapes, sign board
should be placed. quarry operations, land excavations and blasting should be carried out and
supervised by trained personnel.

e Regular safety checks for vehicles and equipment's, allocation of responsibility to relevant
personnel, prohibition of alcoholic drinks and other substances which may impair judgment of
workers engaged in construction activities, arrangement of proper first aid and transport
facilities for injured people, installation of warning signs should be adopted.

e Onsite emergency plan for minor accidents and mishaps will be prepared by the contactor with
the consultation of the PMC.

e Develop and implement comprehensive site-specific health and safety plan on Occupational
Health and Safety. Include in the health and safety plan measures such as (i) type of hazards
in the construction of the Faculty buildings, (ii) corresponding personal protective equipment for
each identified hazard, (iii) health and safety training for the site personnel, (iv) procedures to
be followed for all site activities, and (v) documentation of work-related accidents.

e Workers engaged in welding works will be provided with welder’s protective eye shields.
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F.6 Contingency Management Plan

178. When considering the developments, possible emergency situations such as fire, flood, storm,
cyclone, explosion, STP 1 breakdown during operation / maintenance, power failure etc., could be
happened. While it is important to frequently monitor the quality of effluent discharged from the STP 1
it is equally important to place a contingency plan in case there is a system failure during operation
which will allow the untreated effluent to flow in to the pond and downstream causing significant issues
at downstream. For such situations, following measures are proposed.

e Regular verification of the STP 1 system and process.

e Frequently monitor the quality of effluent discharged from the STP 1.

e Sludge is taken out and transported by gully bowser to a suitable place for disposal.

e In case of a system failure, treated wastewater discharging to the environment will be stopped

immediately and the relevant technical staff will be deployed to attend the issue immediately.

e With the 04 basin approach of the STP 1, if one basin needs to be taken out of operation there

is no significant loss of performance.

e Air flow of the STP 1 can be adjusted depending on incoming load.

e FBBR system of the STP 1 is modular meaning individual FBBR frames can be removed or

added to the basin.

e STP 1 design capacity is 950 m? per day. If any sudden inflow to the STP 1, it will be hold by

the EQ tank, as it acts as a buffer tank of the system. The buffer tank capacity is 450 m3.

e A generator system should be used as a backup power system for STP 1 during the power

failure. As per the recommendation of the electrical engineer, the present capacity of the
existing generator system of the university is sufficient to support the STP 1 during a power

interruption / outage.

179. The proposed development is not located in a hazard prone area. Therefore, it would have a
very low possibility to have flood, storm and cyclone impacts due to climate changes. Thus, proposed
subproject will immediately connect to the existing generator power supply or to a backup power system
during any power failure and STP 1 breakdowns during maintenance / operation. Accordingly, the

proposed development would have a limited risk in this regard.
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VIil. PUBLIC CONSULTATION

Approach to Public Consultation

180. Public Consultation Meeting (PCM) provides an opportunity for the general public, private and
community bodies to know the environmental and social impacts as a result of subproject
implementation. Thus, the meeting was held for residents around the subproject areas, public sector
and private sector agencies who are concerned with the subproject during the initial stage. The major
purpose of the public consultation is to identify the environmental issues in the IEE study and to appraise
the stakeholders on potential environmental impacts. This will provide an opportunity to collect their
feedback and adequate safeguards can be considered during the planning phases.

181. Stakeholders’ workshop was organized on the 3" June 2022 at 9.00 am and held at the board
room of the Vice Chancellor’'s office. SUSL consultations on environmental and social issues were
carried out with relevant stakeholders who are identified through the stakeholder analysis. Affected
communities and potential stakeholders such as an officers from PHI (MOH), PHI (SUSL), RDC,
students(SUSL), academic and non- academic staff (SUSL), villagers of Muththettuwegama (Farmer,
Teacher, Businessman, Carpenter, Driver etc.), Hon. Head Monk of the Temple, ICC (Contractor) etc.
were invited to attend the meeting. An effort was made to make the gathering representative of the local
population in diverse fields directly or indirectly affected by the potential impacts. There were 28
stakeholders at the meeting (Annexure | - Summary of Stakeholder Consultation Meeting). There

was less female representation at this meeting.
Methodology

e Discussions, Questions and Answers: In the meeting, the participants were informed the
potential environmental impacts due to the proposed subproject. Thereafter, time was allowed
for questions and answers to facilitate interaction with the stakeholders, exchange of
information, collect their opinion on the environmental issues and any other issues that needed
addressing.

e Collection of Feedback: A feedback questionnaire in the local language (Sinhala) was
presented at the common forum and then asked each of the stakeholders to express their views
regarding the question. These questions were presented by the consultants conducting the
meeting and answers were sourced.

e Participants were encouraged to provide their opinion through the feedback questionnaire,
however, it was kept voluntary. Some of the participants could not fill the forms as they could
not read or write.

e Record of the Meeting: General information of the participants such as name, gender, and
name of the organization the participant belongs to along with their signature was recorded

during the public consultation meeting and is attached in the report. (Annexure | - Summary
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of Stakeholder Consultation Meeting) Registration was kept voluntary. Almost all of the
participants registered themselves.

e After the meeting, public comments and options were collected through a public perception
survey from the villagers (in different fields) in Muththettuwegama.

e A total of 24 stakeholders participated in public consultation meeting. Information was gather
on following topics. In the public consultations, while females are invited, there was less female
participation. Thus, a few female consultations are conducted individually, after the public
consultations.

o Perception of building stability and the layout plan

o Perception on noise, vibration and dust

o Perception on the water drainage and soil erosion

o Perception on STP 1 wastewater and sludge generation
o Perception of the wastewater management

o Perception on design and treatment process of the STP 1
o Perception on treated water quality

o Perception on treated water and sludge disposal

o Perception on STP 1 maintenance

FIGURE 41: AT PuBLIC CONSULTATION MEETING

Outcome of the Public Consultative Meeting:

182. The following are the major points of concern of the participants of PCM and the public
perception survey in Muththettuwegama and Pambahinna Villages. Details of meeting is provided in
Annexure | - Summary of Stakeholder Consultation Meeting.

o Provision of suitable retaining walls near the STP 1, provision of suitable drains, placing
crushed stone and planting vegetation covers around the bank of the tank to mitigate
the soil erosions.

o Managing odor, noise, dust and vibration at the site.
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o Establishment of a wastewater treatment plant to solve current overflow issues.
o Ensure the disposal of treated water quality
o Reuse the sludge as a byproduct (fertilizer)

o Importance of STP 1 maintenance

FIGURE 42: AT PUBLIC PERCEPTION SURVEY
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VIll. GRIEVANCE REDRESS MECHANISM (GRM)

GRM Process

183. The subproject follows the existing GRM setup identified in the IEE for the STHRDP.
Assessment of the existing GRM shows that it has provided citizens with an effective platform for
redress of their grievances. The affected person(s)/aggrieved party can give their grievance verbally or
in written form to the local site office of FT (Faculty of Technology) site at Belihul Oya. Grievances of
affected person will first be brought to the attention of the site in charge, who can resolve the issue at
the site level with immediate effect which should be addressed within 7 days. If the matter cannot be
resolved at the site level it will be referred to project coordinator of SUSL PIU. In event that it is not
solved within 7 days by the PIU (Project Coordinator), it will be brought to the Grievance Redress
Committee (GRC) which will be appointed by the PMU of the MHECA. The GRC will comprise of State
Secretary of MHECA, Project Director, religious leader from village, Grama Niladari, and community
leader from village Complaints shall be submitted to the Project Director to be presented at GRC.

184. The GRC will take up any issues during its monthly meeting and provide a solution within two
weeks. If the matter is not resolved by GRC at PMU level within stipulated time, it shall be referred to
Land Use Committee of the region. It will meet at least once a month. The agenda of the meeting will
be circulated to all the members and the affected persons/aggrieved party along with venue, date and
time at least a week prior to the meeting.

185. Any aggrieved party may access the country’s legal system at any stage. Legal redress can

run parallel to the GRM and is not dependent on the negative outcome of the GRM.

Registering Complaints

186. The PIU and site office shall keep records of all grievances received including contact details
of complainant, date of receiving the complaint, nature of grievance, agreed corrective actions and the
date these were affected and final outcome. For this a complaint register will be maintained at each
subproject site. The complaint will be registered by the aggrieved party, PIU established a public
response center (PRC) helpline specifically addresses the issues arising out of subproject
implementation. Compliant can be registered via any of the following means: Through Public Response
Center Help Line. The sample grievance registration form is attached in Annexure N - Complains

Form.

Land Line Number:
Mobile No:
WhatsApp:

E-mail:
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187. In the event that the complainant is illiterate, the complaint will be recorded with the assistance
of site in charge. The cost for functioning of GRC will be accounted for by PMU of MHECA. The GRC
mechanism may need further review once the implementation sets in. Below Figure 43 show the GRM

implementation structure.

Aggrieved Party [ Affected Person

Site in Charge

Grievance not
Addressed

PIU Site in Charge
Project manager PIL)

Grievance not
Addressed

GRC FMU Grievance Addressed

Grievance not
Addressed

Land Use Committes in the
Local Authority Committee

FIGURE 43: GRIEVANCE REDRESS MECHANISM OF SUSL
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IX. ENVIRONMENTAL MANAGEMENT PLAN

A. Environmental Management Plan

188. An environmental management plan (EMP) has been developed to provide mitigation
measures to reduce all negative impacts to acceptable levels (refer Table 18). The EMP will guide the
environmentally-sound construction of the subproject and ensure efficient lines of communication
between MHECA, project management unit (PMU), project implementing unit (PIU), consultants and
contractors. The EMP will (i) ensure that the activities are undertaken in a responsible non-detrimental
manner; (i) provide a pro-active, feasible and practical working tool to enable the measurement and
monitoring of environmental performance on site; (i) guide and control the implementation of findings
and recommendations of the environmental assessment conducted for the subproject; (iii) detail specific
actions deemed necessary to assist in mitigating the environmental impact of the subproject; and (iv)
ensure that safety recommendations are complied with. The EMP includes a monitoring program to
measure the environmental condition and effectiveness of implementation of the mitigation measures.
It will include observations on- and off-site, document checks, and interviews with workers and

beneficiaries.

189. The contractor will be required to submit to PMU, for review and approval, a site environmental
plan (SEP) including (i) proposed sites/locations for construction work camps, storage areas, hauling
roads, lay down areas, disposal areas for solid and hazardous wastes; (ii) specific mitigation measures
following the approved EMP; (iii) monitoring program as per SEP; and (iv) budget for SEP
implementation. No work will commence prior to the approval of SEP. A copy of the EMP/approved
SEP will be kept at the site during the construction period at all times. The EMP will be included in the
bid and contract documents. Non-compliance with, or any deviation from, the conditions set out in this

document constitutes a failure in compliance.

190. For civil works, the contractor will be required to (i) carry out all of the mitigation and monitoring
measures set forth in the approved SEP; and (ii) implement any corrective or preventative actions set
out in safeguards monitoring reports. The Environmental consultant will carry out quarterly reviews
against the EMP. The contractor shall allocate a budget for compliance with these SEP measures,

requirements and actions.

191. Two Monitoring Committees are proposed:
i. Committee to look after technical matters related to Physical and Biological Environment

ii. Committee to look after socio-cultural matters related to Social Environment
192. The first Monitoring Committee (referred to as ‘The Technical Monitoring Committee’) will

comprise of the Technical Officer of the Local Authority, Environmental Officer of the Divisional

Secretariat, One Representative each from the CEA, UDA, RDA, Local Authority and representatives

100



from the project developer. The Technical Monitoring Committee will make sure that the parameters
listed in the Monitoring Plan are within acceptable levels, and if not, inform the project proponent to take

corrective action.

193. The second committee will comprise of a representative of the Divisional Secretary, Grama
Niladhari, local police and other community leaders (Religious Leaders etc.) and few community leaders
from the community and local area may be established in order to oversee the process. This institutional
mechanism developed should be informed to the local communities and request them to refer any

grievances they have to this committee.

194. The Social Monitoring Committee can meet once in two-three months during construction
period and less frequently during operation of the STP 1. The meetings can be held in GN'’s office. The
following issues are summarized that may be monitored at these meetings and seek solutions.

i. Problems related to land development and construction (dust, noise, vibration, erosion and
disposing of construction debris (if any) etc.); transport-related problems.

ii. Conflicts between the developer, contractors, migrant laborers and the local communities.
iii. Solid waste and wastewater disposal arrangements in the construction site and during
subsequent operation of the STP 1.

iv. Potential benefits to be expected by the local communities from the project developers.

v. Any disturbances caused by STP 1 activities on the social harmony of the nearby

communities.

B. Implementing Arrangement

195. MHECA of Government of Sri Lanka will be the Executing Agency for the Program, responsible
for management, coordination and execution of all activities funded under the loan. A central Project
Management Unit (PMU) attached to MHECA will be responsible for implementing the Technology and
Human Resource Development Project. The PMU will be supported by Program Implementation Units
(PIUs) such as SUSL with flexibility to re-deploy depending upon the implementation requirements. The
PMU and PIUs will be supported by several teams of Design Consultants in preparation of preliminary

engineering designs.

196. Project Management Consultant (PMC) centrally located at PMU and with field teams located
in PIUs shall be responsible for implementation of the Program. All infrastructure contracts will be
procured through performance-based contracts (PBCs) and include build operate (BO) framework.
Based on the preliminary designs prepared by Design Consultants, the DBO (design-build-operate).
The preparation, review, and approval of subproject design and due diligence studies including bidding
process are centralized at the PMU. PIU of SUSL will provide necessary support to PMU in preparation,

and will play main role in supervising the construction process.
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197. The PMU of, MHECA has no capacity to manage the associated environmental impacts.
Therefore, they will need to recruit an environmental safeguards consultant to carry out the reporting
and monitoring process. MHECA will comply with the requirements of the Government and ADB. PMU
of MHECA will prepare a draft TOR for environmental safeguard consultant and send it to ADB for

comments before loan negotiations.

198. The PMU will continue to monitor and measure the progress of EMP implementation. The
monitoring activities will be corresponding with the subproject’s risks and impacts identified in the IEEs
for the subprojects. The PMU and PIU will continue to undertake site inspections, document review to
verify compliance with the EMP and progress toward the final outcome and recording information of the
work, deviation of work components from original scope. PMU will submit environmental safeguard
reports to ADB. PMU and PIU will review the environmental safeguard reports and take necessary

action to mitigate issues.

199. Safeguards consultant will submit quarterly monitoring and implementation reports to the
project director at PMU during the construction phase which will be sent to ADB on a bi-annual basis.
For operational phase the reporting requirement to ADB will be annual. Regular monitoring will have to
be carried out by the PIU to ensure the compliance with the EMP. The PMU will submit semi-annual
monitoring reports to ADB according to a suggested monitoring report format agreed by ADB for

subprojects.

200. EMP budgets will reflect the costs of monitoring and reporting requirements. Monitoring reports
will be posted in a location accessible to the public. The executing agency will document monitoring
results, identify the necessary corrective actions, and reflect them in a corrective action plan. The
MHECA, will study the compliance with the action plan developed in the previous review. Compliance
with loan covenants will be screened by the executing agency.

201. ADB will review subproject performance against the MHECA’s commitments as agreed in the
legal documents. The extent of ADB's monitoring and supervision activities will be commensurate with
the subproject’s risks and impacts. Monitoring and supervising of social and environmental safeguards
will be integrated into the subproject performance management system. ADB will monitor subprojects
on an ongoing basis until a subproject completion report is issued. Any changes on the IEE based on
the detailed design and/or due to any change in design, location, unanticipated impacts identified during
the subproject implementation will be subject to ADB review and disclosure on ADB website. ADB will

carry out the following monitoring actions to supervise subproject implementation:
e Conduct periodic site visits for subproject with adverse environmental or social impact;

e Conduct supervision missions with detailed review by ADB’s safeguard specialists/officers or

consultants for subproject with significant adverse social or environmental impact;
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e Review the periodic monitoring reports submitted by executing agency to ensure that adverse
impacts and risks are mitigated as planned and as agreed with ADB,;

e Work with executing agency to rectify to the extent possible any failures to comply with their
safeguard commitments, as covenanted in the legal agreements, and exercise remedies to re-
establish compliance as appropriate;

e Prepare a subproject completion report that assesses whether the objective and desired
outcomes of the safeguard plans have been achieved, taking into account the baseline

conditions and the results of monitoring.

202. The costs for environmental safeguard activities which are responsibilities of the PMU and PIU
are included in respective consultant packages. The cost of mitigation measures during construction
stage will be incorporated into the contractor’s costs. Thus, remaining costs related to environmental

safeguards cover the following activities,

e Preparing and submitting reports and public consultation and disclosure

e EPL applications

e Conduct of environmental monitoring for baseline data and long-term evaluation of the
infrastructure

e Replacement and maintenance of trees, as necessary

e Conduct of environmental capacity-building lectures and workshop for improving awareness

C. Environmental Monitoring and Reporting

203. The PMC/PIU/PMU will monitor the progress of EMP implementation while supervising civil
construction activities. PMC and PIU will undertake site inspections and document review to verify
compliance with the EMP and progress toward the final outcome. The contractor will report the progress
of the EMP implementation and monitoring along with the monthly monitoring and reporting schedules
according to their principle contract. PIU will submit quarterly EMP monitoring and implementation
reports to PMU of the MHECA, who will take follow-up actions, if necessary. The MHECA will review
and consolidate the quarterly reports to prepare bi-annual monitoring reports to ADB during construction

and thereafter, on an annual basis.

204. ADB will review subproject performance against the executing agency’s commitments as
agreed in the loan documents. The extent of ADB's monitoring and supervision activities will be
commensurate with the subproject’s risks and impacts. Monitoring and supervising of social and
environmental safeguards will be integrated into the subproject performance management system. ADB

will monitor subprojects on an ongoing basis until a subproject completion report is submitted.
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D. Consultation and Information Disclosure

205. Consultation is to ensure continued public and stakeholder participation in the STP 1 project
life cycle, periodic consultations shall be taken up at regular intervals at site during implementation. This
participatory process will ensure that all views of the people are adequately reviewed and suitably

incorporated in the design and implementation process.

206. Once the IEE is approved by the ADB, an electronic version of the IEE will be placed in the
official websites of ADB. Upon written request, any person seeking information can obtain a hard copy
of the complete IEE document by paying for its photocopying cost. The PMU will issue notification on
the disclosure mechanism in local newspapers, ahead of initiation of implementation of the subproject,
providing information on the subproject, start dates, etc. The notice will be issued by the PMU in local
newspapers one month ahead of the implementation works. This will create awareness of the
subproject implementation among the public. In addition, any revisions to the IEE will be disclosed to

the subproject stakeholders.

207. A summary of the potential environmental impacts during the construction and operation
phases along with recommended mitigation measures are provided in the Environmental Management
and Monitoring Plan (EMMP). Significant impacts were quantified and identified their significance based
on the Risk Assessment Matrix (RAM).

208. As per the RAM, disposal of wastewater and sewage, community / stakeholder complaints on
construction and operation of the development, soil erosion and surface drainage may have orderly
high impacts for risks. Noise generation during construction has a high probability of risk. Below are the
identified anticipated environmental impact/s in order of their significance.

1. Noise generation during construction
Community / Stakeholder complaints on construction and operation of the development
Soil Erosion
Surface Drainage
Solid Waste generated by workers (Garbage)

Disposal of Wastewater and Sewage
Dust Emission during construction

Vibration Effect during construction

© ©®© N o gk~ w N

Impacts on Safety and Occupational Health
10. Construction waste generation
11. Noise due to the STP 1
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Risk Assessment Matrix Chart
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PROBABILITY
Description Risk Mitigation Method
Disposal of Wastewater and Sewage R1 Control
Soil Erosion R2 Control
Surface Drainage R3 Control
Construction waste generation R4 Avoid
Solid Waste generated by workers (Garbage) R5 Control
Moise generation during construction RG6 Control
Noise due to the STP R7 Avoid
Dust Emission during construction R& Avoid
Vibration Effect during construction RS9 Avoid
Community / Stakeholder complaints on constructior R10 Control
Impacts on Safety and Occupational Health R11 Avoid

FIGURE 44: RISK ASSESSMENT MATRIX

209. RAM shows that all environmental impacts can avoid or control as the mitigation method.
Therefore, transfer risk or accept risk are not required for this subproject as the mitigation method. The
Environmental Management and Monitoring Plan (EMMP) in order of their significance is given in Table
18.

105



TABLE 18: PROPOSED ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN (EMMP)

-Maintain the noise levels at the boundaries of
the subproject site during the construction as
stipulated in the National Environment (Noise
Control) regulations.

-Any work that may cause noise and vibration
from 9 pm to 6 am shall be avoided. Noise
generation activities shall be carried out only
from 6.00 am to 9.00 pm.

-Any nighttime activities shall be carried out
using noise-reducing means or low noise
technologies.

-During the construction period, temporary
covers shall be constructed to adequate
height to reduce the spread of the noise.
-Servicing of all construction vehicles and
machinery shall be carried out regularly and
during routine servicing operations, the
effectiveness of exhaust silencers shall be
checked and if found defective shall be
replaced.

-Maintenance of vehicles, equipment, and
machinery shall be regular and to the

Sampling Points:

SUSL Premises
Construction site

Facilities
Anticipated P?ase Monitort . f Institutional Available
No  Environment Proposed Mitigation Measure/s szbt ri' Pacr);]:\:c;;:enr?s ;fg::g:x ° Responsibility with the
al Impact/s pro] 9 mentioned
ect agencies
01 | Noise -As per the CEA and NBRO standards, the | Constructi | Overall level of noise When complaints | PP/ PIU/PMU/ | Contractor
generation Maximum permissible noise level at the | on Phase that is transmitted in the | received / at the CON/ EO
during boundary shall be maintained at or below immediate environment. | beginning and
Construction 75dB during the daytime from 6.00 am to 9.00 continuous
pm and 50dB during the nighttime from 9.00 monitoring during
pm to 6.00 am at the construction stage. construction.
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operation of the
development

-All wastewater generated from the subproject
activities shall be treated and the treated
wastewater shall comply with the disposal
standards for “Tolerance limits for the
discharge of industrial wastewater into inland
surface waters” as prescribed in Gazette
Notification No. 1534/18 dated 01.02.2008
amended by Gazette Notification No. 2264/17
dated 27.01.2022 standard treated effluent
parameters and SLSI standards for
wastewater and sewage effluent to IFC-WB
EHS guidelines.

-Adhere to the proposed tolerance limits for
the discharge of treated water in table 20 and
frequently monitor the quality of effluent
discharged from the STP 1.

-Proper drainage management plan.

agencies

Sampling Points:

Neighborhood

Facilities
Anticipated Z??ﬁg Monitoring Frequency of Institutinga_tl Av.ailable
No | Environment Proposed Mitigation Measure/s N E———— Vet Responsibility with the
al Impact/s el 9 mentioned
ect agencies
satisfaction of the engineer to keep noise
levels to the minimum.
-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01) and IFC
General Environmental, Health and Safety
Guidelines (Section No: 1.7 Noise).

02 | Community / -Adopt the mitigation measures appropriately | Constructi | Complaints made by the | Continuous / PP/PIU/PMU/ | Project
Stakeholder the expert advice. on and neighboring community When complaints | /EO Proponent
complaints on -Mitigate the coming effects without disturbing | Operation are received by Contractor
construction and | the community lifestyle as immediately. Phases the relevant
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-Placing crushed stone and planting
vegetation covers around the bank of the tank.
-Providing adequate drainage facilities.
-Construction and maintenance of spill, spill
gates, intake structure, and tail canal without
change in surface hydrology including
downstream flow regime.

-Turfing downstream slope and providing rip-
rap protection on the upstream section of
earth bund.

-Provision of suitable retaining walls near the
STP 1.

-Adopt measures suggested by CEA and
NBRO.

Regulatory by
EMC

Sampling Points:
Drainage Line,
Dam, Spill, Spill
Gates, Intake
Structure and Tail
Canal, Bank Of
The Tank,
Cascade Aerator
and Retaining
Walls

Facilities
Anticipated P?i‘se Vonitor . f Institutigqgl Av.ailable
No  Environment Proposed Mitigation Measure/s Sib ri' Pa?;]%c;;:r?s ;,Tg::g;ﬁ © Responsibility with the
al Impact/s el 9 mentioned
ect agencies
03 | Soil Erosion -Minimum clearance of the existing vegetation | Constructi | Suspended sediments Continuous PP/ PIU/PMU / Contractor
cover (Shrubs) on the soil surface. on Phase and elevated turbidity in | monitoring during | CON/ EO
-Temporary earth drains should be provided surface runoff (Visual the rainy seasons/
during the construction activities. Observations) Weekly
-Stormwater flow from the construction area
should be discharged through sedimentation Sampling Points:
pits, silt traps etc. as appropriate. Drainage Line
-Construction activities should be scheduled Dam Outlet
according to the weather condition as much as Silt Traps
possible.
-Adopt measures suggested by CEA and
NBRO.
-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01).
-Maintain the existing vegetation cover | Operation Existence of drainage Weekly by Project | PP/ PIU/PMU / PP
(Shrubs) on the soil surface. Phase system, Site activities Proponent and CON/ EO
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Facilities
Anticipated P?i‘se Vonitor . f Institutional Available
No | Environment Proposed Mitigation Measure/s Sib ri' Pa?;]%c;;:r?s ;,Tg::g;ﬁ © Responsibility with the
al Impact/s e ¢ mentioned
ect agencies
- A proper drainage management plan should
be developed for the site to ensure protection
from heavy runoff and erosion if
unmanageable soil erosion.
04 | Surface -Maintain the existing vegetation cover | Constructi | Existence of natural Weekly by Project | PP/ PIU/PMU / PP
Drainage (Shrubs) and stones in the existing natural | on Phase drainage system, Proponent and CON/ EO
drainage. subproject activities Regulatory by
-Maintain the water flow rate of the natural EMC
drainage.
-Placing crushed stone and planting Sampling Points:
vegetation covers in and around the drainage. Natural drainage
-Providing adequate drainage facilities and a Line from water
proper drainage management plan. pond to
-Temporary earth drains should be provided downstream,
during the construction activities. Spill Gates
-Construction and maintenance of the spill,
spill gates, intake structure, and tail canal
without change in surface hydrology including
downstream flow regime.
-Adopt measures suggested by CEA and
NBRO.
-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01).
05 | Solid Waste -Bio degradable (food waste) and non- | Constructi | Waste collection bins, Daily by the PP/PIU/PMU/ | Contractor
generated by biodegradable wastes such as plastic, | on Phase Storage facilities. Project Proponent | PS/ EO
workers polythene, and glass generated on-site should / Disposing days
(Garbage) be separated, stored, and discharged to the by the PS
final disposal point which will be continued Sampling Points:
Construction Huts
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Facilities
Anticipated Phase o Institutional Available
of the Monitoring Frequency of Responsibility with the

Environment Proposed Mitigation Measure/s . L
P 9 subproj Parameter/s Monitoring mentioned

No al Impact/s

ect agencies

with the assistance of the Imbulpe Pradeshiya
Sabha.

-Continued monitoring should be at the
collection point properly.

-Work sites shall be cleared of residual solid
waste before work commences.

-Temporary storage of solid wastes shall be
carried out with appropriate containment to
avoid the spreading of waste and dust.
-Disposal sites for solid debris shall be
identified by the contractor and approved by
the engineer. If directed by the engineer, the
contractor shall obtain approval from PS for
the disposal of waste at a specified location.
-The contractor shall maintain a waste register
in the site office which shall keep records of
types and quantities of waste removed from
the site and places of disposal.

-No solid waste shall be burned on site.
-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01).

06 | Disposal of -All wastewater generated from the subproject | Operation | Water quality parameters | Out let of the Laboratory with PP /CON
Wastewater and | activities shall be treated and the treated | Phase as stipulated in the treatment facility, necessary
Sewage wastewater shall comply with the disposal Gazette no 1534/18, water pond and equipment of the
standards for “Tolerance limits for the dated 2008.02.01/ SLSI natural drains in licensed
discharge of industrial wastewater into inland standards for wastewater | the downstream organization /
surface waters” as prescribped in Gazette and sewage effluent to PP/ PIU/PMU/
Notification No. 1534/18 dated 01.02.2008 IFC-WB EHS guidelines | Inspection 04 CON/EO
amended by Gazette Notification No. 2264/17 (Proposed treated water | times per year /
dated 27.01.2022 standard treated effluent effluent —Table 20) When complaints
parameters and SLSI standards for /Odor received
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No

Anticipated
Environment
al Impact/s

Proposed Mitigation Measure/s

Phase

of the

subproj
ect

Monitoring
Parameter/s

Frequency of
Monitoring

Institutional
Responsibility

Facilities
Available
with the
mentioned
agencies

wastewater and sewage effluent to IFC-WB
EHS guidelines.

-Adhere to the proposed tolerance limits for
the discharge of treated water in table 20 and
frequently monitor the quality of effluent
discharged from the STP 1.

-Introduction of proper functioning of
Wastewater Management System.

- Connect to the existing generator power
supply or to a backup power system during
any power failure and STP 1 breakdowns
during maintenance/operation.

- Regular verification of the STP 1 system and
process.

- 04 basin solution of the STP 1 meaning if one
basin needs to be taken out of operation there
is no significant loss of performance.

- Airflow of the STP 1 can be adjusted
depending on the incoming load.

- FBBR system of the STP 1 is modular
meaning individual FBBR frames can be
removed or added to the basin.

- Regular checks and follow-ups with correct
actions.

-The sludge tank is maintained under
anaerobic conditions where the sludge is
continuously reduced there by the holding
tank has enough capability to store sludge for
4-6 months. The digested sludge is inert and
has next to no smell. This will need to be taken
out and transported by gully bowser to a
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No

Anticipated
Environment
al Impact/s

Proposed Mitigation Measure/s

Phase

of the

subproj
ect

Monitoring
Parameter/s

Frequency of
Monitoring

Institutional
Responsibility

Facilities
Available
with the
mentioned
agencies

suitable place for disposal. If it is dried it could
be used as organic fertilizer.

-The overflow, leaks, and immediate repairs
should be carried out for the STP 1.

- Establish and collaborate with the Local
Authority under such circumstances.

- The water quality shall be monitored to
understand the effectiveness and further
improvement in designs in reducing the
concentration of pollutants.

-The monitoring plan shall be functional in
construction as well as in operation stages.
-Once the detail pans are available monitoring
points and the intervals will be decided by the
Environmental Officer.

07

Dust Emission
during
Construction

-There shall be regular watering of
construction sites at all times and especially
during dry windy periods when dust levels are
elevated.

-Vehicle carrying dusty materials should be
covered entirely with dust barriers to ensure
material not is leaked from the vehicle.
-Construction material stocks should be
covered properly.

-Stockpiles of construction material shall be
kept covered at all times in order to reduce
dust emissions.

-Washing the vehicles (tires) when going out.
Facilities should be provided for the washing
of vehicles moving out.

During the
land
preparatio
n and
constructio
n phase
including
transportati
on

Levels of dust on
surfaces

When complaints
are received by
the relevant
agencies / Daily
by the Project
Proponent and
Contractor

Sampling Points:

SUSL
On Site

PP/ PIU/PMU /
CON/ EO

Contractor
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No

Anticipated
Environment
al Impact/s

Proposed Mitigation Measure/s

Phase

of the

subproj
ect

Monitoring
Parameter/s

Frequency of
Monitoring

Institutional
Responsibility

Facilities
Available
with the
mentioned
agencies

-Traffic controls, traffic volume restrictions, the
imposition of speed limits, and erosion
reduction techniques.

-Drivers transporting materials shall be
informed to use speed controls within the town
area.

-Proper  maintenance  of
equipment, and vehicles.
-Surface  treatment  with
chemicals.

-Soil from site clearance temporarily stored on
site shall be covered by re-usable polythene
sheets, thatched coconut leaves, or a similar
alternative.

-There shall be daily cleaning of streets and
pathways in the vicinity of the construction
site.

-There shall be no burning of wastes on site.
-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01) and IFC
General Environmental, Health and Safety
Guidelines (Section No: 1.1 Air Emissions and
Ambient Air Quality).

machinery,

penetration

08

Vibration Effect
during
Construction

-Minimize unreasonable vibration impacts on
sensitive receivers.

-Avoid structural damage to the dam as a
result of construction vibration.

-Standard vibration mitigation measures are to
be implemented throughout the construction
and operational periods to reduce and control
potential vibration impacts.

Constructi
on Phase

Overall level of noise
that is transmitted in the
immediate environment.

When complaints
received / at the
beginning and
continuous
monitoring during
construction.

Sampling Points:

PP/ PIU/PMU /
CON/ EO

Contractor
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routine servicing operations, the effectiveness
of exhaust silencers shall be checked and if
found defective shall be replaced.
-Maintenance of vehicles, equipment, and
machinery shall be regular and to the
satisfaction of the engineer to keep noise
levels to the minimum.

-If having a vibration effect from the STP 1
during the operational phase, installation of
vibrational cleaning of media is recommended
to develop in the STP 1.

-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01).

-Follow the CEA and NBRO standards.

-In the event that construction vibration is
found to be significantly below construction
vibration criteria, no subsequent monitoring of
that activity is required.

-If monitored vibration levels are considered to
be high-risk or close to the vibration criteria,
vibration monitoring tests will be carried out on
a continuous basis at the nearest vibration-
sensitive receiver during the construction and
operational stages.

- If having a considerable effect on the dam or
externals, it is often suggested that vibrations

immediate environment.

beginning and
continuous
monitoring.

Sampling Points:

SUSL Premises
STP 1

Facilities
ALY Z??ﬁg Monitorin Frequency of Institutif)rTa_tl Av.ailable
No  Environment Proposed Mitigation Measure/s e Parameter?s Mc?nitoriﬁ Responsibility with the
al |mpact/s proj g mentioned
ect agencies
-Minimize obstructions between the vibration SUSL Premises
source and the sensitive receiver. -Servicing Construction site
ZL;H l;:;ns;rrt:i(;t:jonoztehrlgleja:ndar: dachr:(ier:y Operation Overall level of noise When complaints PP/ PIU/PMU/ PP
9 y 9 Phase that is transmitted in the | received / at the EO
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Facilities
Anticipated Z??ﬁg Monitoring Frequency of InStitUtipnél Av.ailable
No | Environment Proposed Mitigation Measure/s N E———— Vet Responsibility with the
al Impact/s e ¢ mentioned
ect agencies
can be interrupted using the wave barriers
concept.
09 | Impacts on -The  contractor shall comply with | Constructi | Number of accidents Daily by the PP/PIU/PMU/ | Contractor
Safety and requirements for the safety of the workmen as | on Phase Project Proponent | CON
Occupational per the International Labor Organization (ILO)
Health Convention No. 62 and the Safety and Health Sampling Points:
Regulations of the Factory Ordinance of Sri On Site
Lanka.
- ICTAD guidelines for health and safety
provided by the Construction Industry

Development Authority (CIDA), guidelines of
the Department of Labour, and IFC General
Health and Safety Guidelines shall be
followed.

-High priority to prevent accidents at the site
by giving high priority to health and safety
measures.

-Workmen should be provided with safety
equipment such as dust masks, gloves etc. for
use at required times.

-Signage will be installed at the main road turn
of the site and in front of the site during the
construction.

- All necessary safety precautions shall be
taken by the contractor in order to prevent any
risks to workers and the public due to
accidents by providing adequate warning
signs, barricades, flagman, and lighting as
appropriate.
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No

Anticipated
Environment
al Impact/s

Proposed Mitigation Measure/s

Phase

of the

subproj
ect

Monitoring
Parameter/s

Frequency of
Monitoring

Institutional
Responsibility

Facilities
Available
with the
mentioned
agencies

-A safety inspection checklist shall be
prepared to take into consideration what the
workers are supposed to be wearing which
shall be monitored during specific construction
activities.

-The contractor shall maintain two registers in
order to keep records of complaints received
with regard to environmental matters and for
recording incidents/ accidents.

-All drivers should have valid licenses for the
category of vehicles they drive and follow the
speed limits of roads.

-Construction materials should not exceed the
carrying capacity of trucks and the local road.

10

Construction
waste
generation

-Excess excavated materials should be
removed to dumping or disposal locations on
a well-planned program approved by the
Pradeshiya Sabha

-Adhere to the ICTAD Guidelines (Ref. No.
ICTAD/CM/01 and CIDA/STD/01) and IFC
General Environmental, Health and Safety
Guidelines (Section No: 1.6 Waste
Management).

-All discarded and used oil, grease, and empty
paint buckets will be collected, stored, and
disposed of in a sanitary way.

-Any hazardous waste will be disposed of by
two CEA licensed waste collectors.

-Proper practices should be adopted.

-Adhere to the ICTAD Guidelines.

Facilities provided for
waste separation,
Disposal site, Storage
facilities of oil

Daily by the
Project Proponent
and Disposing
days by the
relevant Agencies

Sampling Points:

Construction Huts

PP/ PIU/PMU /
PS/EO

Contractor
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-Noise levels at the boundary of the STP 1
land during the operational stage should be
maintained at or below 55dB during the
daytime from 6 am to 6 pm and 45dB during
the nighttime from 6 pm to 6 am.

immediate environment.

beginning and
continuous
monitoring.

Sampling Points:

SUSL Premises
STP1

Facilities
Anticipated P?ar?e Monitort . f Institutional Available
No | Environment Proposed Mitigation Measure/s sibt ri' Pa(r)zr::z;g:?s ;fg:fg;ﬁ © Responsibility with the
al Impact/s el 9 mentioned
ect agencies
-Close supervision and use of an experienced
contractor.
-The construction site shall be cleaned of any
solid wastes before the sites are handed over.
11 | Noise due to the | -The STP 1 should be operated at high noise | Operation | Overall level of noise When complaints | PP/PIU/PMU/ | PP
STP 1 free. Phase that is transmitted in the | received / at the EO
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X. CONCLUSION AND RECOMMANDATION

A. Conclusion

210. The proposed development is a Sewage Treatment Plant 1 (STP 1) subproject at
Sabaragamuwa University, Pambahinna, within the Imbulpe Pradeshiya Sabha Area. The proposed
STP 1 subproject includes an STP 1 tank and collecting tanks that link to the buildings within the
university premises. This supplemental IEE report was prepared based on recommendations (Section
X. B. 166 & 167) in the IEE report for proposed Faculty of Technology building complex to explain the
findings of the STP 1 proposal for Sabaragamuwa University of Sri Lanka. With the new development
of the Faculty of Technology, SUSL, a proper wastewater management system has become a
mandatory construction. Accordingly, the major objective of this subproject is to manage the daily
wastewater generation of the SUSL.

211. The STP 1 is planned and designed in accordance with the policies, plans, and standards of
the relevant institutions such as CEA, ADB, World Bank and Local Authority. Thus, a clearance
Environmental Recommendations from CEA was obtained for the proposed STP 1 tank (See Annexure
G - Environmental Recommendations Approval from CEA). The Initial Environmental Examination
Report (IEE) for the proposed STP 1 comprises baseline data on existing physical, ecological, socio-
economic conditions of the subproject area. Details of subproject activities/components, possible
significant social, economic, and environmental impacts due to subproject activities and mitigation
measures for the proposed development have been particularly emphasized in the IEE report and
should be adhere (See Table 18).

212. Noise generation during construction, community / stakeholder complaints on construction and
operation of the development, soil erosion and surface drainage are the identified high implacable and
probable anticipated environmental impacts in order of their significance. As per the RAM, disposal of
wastewater and sewage, community / stakeholder complaints on construction and operation of the
development, soil erosion and surface drainage have orderly high impacts for risks. Noise generation
during construction has a high probability of risk. RAM shows that all environmental impacts are only at
the risk of avoiding or control level as the mitigation method. 209. RAM shows that all environmental
impacts can avoid or control as the mitigation method. All environmental impacts can avoid or control

as the mitigation method.

213. Temporary changes may be occurred during the construction stage due to this proposed
subproject. Most of the adverse impacts of STP 1 during construction period are short term and
temporary in nature. The negative environmental impacts are mostly construction related and short term
such as noise, vibration and dust. The anticipated adverse environmental impacts during operational
phase are related to the disposal of wastewater and sewage. The IEE study did not find any adversely
significant incompatibility with the surrounding physical, biological, socio-economic or cultural
environment and does not pose any significant long-term environmental threat if managed properly

during construction and during implementation.
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B. Recommendation

214. The noise level at the boundary of land during the construction stage should be maintained at
or below 75dB(A) during the day from 6.00 am to 9.00 pm. No noise generation activity should be
carried out from 6.00 am to 9.00 pm. All the construction operation shall be carried out in such a way
not to cause a nuisance to the neighbours. During the construction period, temporary covers should be
erected to an adequate height to reduce the spread of dust and noise. Thus, noise level at the boundary
of the STP 1 during the operation should be maintained at or below 55dB(A) during the day time from
6.00 am to 6.00 pm and at or below 45dB(A) during the night time from 6 pm to 6 am. Further, sludge

handling operation shall be kept odor free.

215. A significant impact due to this subproject is happed mainly at stage of disposal of wastewater
and sewage. Therefore, all wastewater generated from the subproject activities shall be treated and
the treated water should be complied the disposal standards for “Tolerance limits for the
discharge of industrial wastewater into inland surface waters” as prescribed in Gazette
Notification No. 1534/18 dated 01.02.2008 amended by Gazette Notification No. 2264/17 dated
27.01.2022 standard treated effluent parameters and SLSI standards for wastewater and sewage
effluent to IFC-WB EHS guidelines. Adhere to the proposed tolerance limits for the discharge of
treated water as in table 19, frequently monitoring the quality of effluent discharged from the STP 1

during the operational phase is highly recommended under this subproject.

TABLE 19: DISCHARGE STANDARDS FOR EFFLUENT

Parameter Tolerance Limit
Values

pH Value 6.0t0 8.5
Biochemical Oxygen Demand at 20°C (BODs) <15@ mgl/l
Chemical Oxygen Demand (COD) <100 @ mg/I
Total Suspended Solids (TSS) <15@ mgl/l
QOil & Grease <l@ mgll
Ammoniacal Nitrogen (as N) <50 @ mgl/l
Dissolved phosphates (as P) <5@ mgll
Faecal Coliform <40 @ MPN/100ml

216. The sludge tank is maintained under anaerobic conditions where the sludge is continuously
reduced there by the holding tank has the capability to store sludge for 4-6 months. The digested sludge
is inert and has next to no smell. The sludge will have to be removed and dried which could be used as
fertilizer. As the contingency plan during any breakdown of the treatment plant, sludge will be sent out
by gully bowser (Imbulpe PS or University as facility provider) for disposal at a suitable location. For
STP 1 development subproject, the GRM and EMP provide appropriate guidance for suitable
environmental and social safeguards. Accordingly, the proposed subproject can be recommended for
implementation with strict adherence to EMP and GRM provided in this IEE ensuring that it does not
contribute to the aggravation of any existing issues. Thus, such impacts can be mitigated by adopting

the suggested mitigation measures. STP 1 breakdown during operation/maintenance and power failure
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is the significant possible emergency situation that could be happened under this subproject. Therefore,
adhering to the proposed contingency plan and taking steps is highly recommended (See F.6

Contingency Management Plan).

217. The EMP and associated LA, NBRO, CEA, UDA guidelines should be followed during
construction activities and operational activities. As indicated by the MOH office, the proposed STP 1
is the best management option to resolve wastewater/sewerage leachate of polluting waterways due to
the current SUSL operation. Thus, the developer should adhere to all the proposed mitigation measures
during the pre-construction, construction, and operation phases and adhere to the conditions laid down
by the relevant institutions when granting preliminary Planning approvals/clearances / no objection
letters. Moreover, the developer requires confirming the proposed comprehensive monitoring plan and
taking responsibility for the implementation in association with the institutions recommended. As finally,
it is highly recommended the developer and the applicant to proceed with further works in accordance
with the obtained environmental recommendations approval from CEA for the proposed STP 1. As per
the CEA recommendation clearance, one month prior to commencement of the STP 1 operation, an
EPL is required to obtain for this subproject (See Annexure G - Environmental Recommendations

Approval from CEA).
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ANNEXURES



ANNEXURE A : GENERAL TERM OF REFERENCE (TOR)

CENTRAL ENVIRONMENTAL AUTHORITY
TERMS OF REFERANCE FOR THE
INITIAL ENVIRONMENTAL EXAMINATION (JEE)

Note: The developer should in consultation with technically qualified personnel, complete the following
questionnaire. Separate sheet should be used where detailed information is required. It is in the developer
interest to filling all information as completely and as accurately as possible. The duly completed questionnaire
could be considered as an Initial Environmental Examination Report, if duly perfected by the developer. It is
important note that this information is being used in decision making.

This Terms of Reference for the Environmental Impact Assessment (E1A)/ Tnitial Environmental Examination
(IEE) has been issued by the CEA only as a means of providing guidance for preparation of the EIA/IEE for the
proposed project. Issuance of the Terms of Reference does not in any way reflect an agreement on the part of the
CEA regarding the granting of approval for the project.

It is the responsibility of the project proponent to resolve any issues regarding land ownership prior to
embarking on the [EE/EIA in order to avoid undue delays. In case where the project is to be sited on state land
we require “in principle” approval of the land owner prior to embarking on the EIA/IEE report preparation.

Project Proponent :

Project Approving Agency  : Central Environmental Authority

Validity . This Terms of Reference is valid only for 18 months from
the date of issue. The IEE report should be submitted within the
validity period.

Date of issued .

Qutline of the Report

Executive Summary

PART A General Information
PART B Project Details
PART C Description of the Existing Environment
PART D Description of Environmental Impact & Proposed
-Mitigatory measures
PART E Monitoring Program
PART F Conclusion and Recommendation.
Appendices:
1. Terms of reference
ii. Sources of data information
1. Reference
iv. List of persons responsible for study including their work allocation
V. Complete sct of relevant maps, table chart, layout plane and other details

Study Area : The study should cover the project site and 500m from the boundary
of the project site.

Executive Summary

The summary should be brief non the technical summery of the salient features of the
proposed project, the exiting environment of the project site and its environs. key
environmental impacts and proposed to mitigate the environmental impacts.
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PART A: General Information.
Al Name of the project:

A2 Name of the developer: (company/firm/individual)
Postal address:
Phone/ fax No:
Contact person/name/designation/phone/fax:

A3 Nature of the project:
Scale of the project:
Main objective/s of the project:
Justification:

A4 Investment and funding sources:
A5 Location of the project:

i Pradeshiya Sabha :
ii. a. Divisional Secretariat :
b. GN Division

iii.  District Secretariat :

iv.  Provincial Council :

v.  Provide a location map indicating the project site, access to the site,
surrounding development and infrastructure within 500m of the project site.
(at appropriate scale).

vi.  Provide a copy of the survey plan of project site.

A.6  Extent of the project area:

A.7  Does the project wholly or partly or partly falls within the following areas:

| Area Yes | No | Unaware |
100m from the boundaries of or within any area declared under the : :
National Heritage Wilderness Act No 4 of 1988 |
100m from the boundaries of or within any area declared under the |
Forest Ordinance (chapter 451)

Coastal zone as defined in the Coast Conservation Act 57 of 1981

Any erodable area declared under the Soil Conservation Act (chapter
450)

Any flood areas declared under the Flood Protection Ordinance
(chapter449)

Any flood protection area declared under the sri lanka Land
Reclamation and development Corporation Act 15 of 1968 as amended
by Act No 52 of 1982

60 meters from the bank of a public stream as defi ned

in the Crown Lands Ordinance (Chapter 434) and having width of
more than 25 meters at any point of its course

Any reservation beyond the full supply level of a reservoir

Any archacological reserve, ancient or protoc!cd monument as defined
or declared under the Antiquities Ordinance (chapter 188)
Any area declared under the Botanic Gardens Ordinance (ch'lptcr 446)

Within 100 meters from the boundaries of , or “within , any area |
declared as a Sanctuary under the fauna and flora protection Ordinance
(Chapter 469) I
100 m from the high flood level contour of within, a public lake as '
delined in the Crown Lands Ordinance (chapter 4::4] including those
declared under section 71 of the said ordinance ]
Within a distance of one mile of the houndary of a National Re serve

declared under the Faunp and Flora protection Ordinance |
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A.8 Present ownership of project site :

 State ~ Private _ Other- Specify

| S

A9 Present use of the land:

Land use Tvpe Land use Type
Paddy _ Marsh/Mangrove
Tea Scrub/ Forest

| Rubber = - Grassland/ Chena

. Coconut Built - up area

| Other Plantations/ Garden Other (pl specify)

A.10 Proposed timing and scheduled including phased development:

A.11 Applicable laws, regulations, standards and requirement covering the
proposed project:

A.12 Clearance /permits obtained or should be obtained from relevant state agencies
and /or local authorities. (Aftach required copies of same)

PARTB : PROJECT DETAILS

The Following Details should be provided

B.1  Brief description of the project including major components
B.2 Construction Stage

Identify all pre construction & construction activities which should include following.

- Clearing of land

- Removal of trees

- Cutting /filling of lands (including extents)

- Method of transportation of construction materials

B.3  Project layout plan (drawings to be provided)
(a) Contour map (1:1000) or higher

(b) I Necessary documents/survey plans information regarding on green
belt along the main road

ii Tree species going to be used should be include

B.4 Infrastructure facilities and services required/ provided

- Energy (Source, Availability, Alternative sources)
- Water

a. Domestic
- Common Facilities

- Details of any access road to be built / improved (existing condition and
anticipated improvement)
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B.5

B.6
B.Y

- Infrastructure facilities provided by the project to the surrounding community.
- Solid waste management facilities

Other resources / facilities required/ provided

Schedule of activities
Water requirement

1 Amount of water required for the project : (Processing activities)
i Source of water

PART C: DESCRIPTION OF THE EXISTING ENVIRONMENT.

Siudy area:

Gl

a)  Project site
b) 500 m from the boundary of the site

The following details should be provided for the study area.

Physical Environment

a)  Give a topographic description of the site
(Flat, rolling, hilly, steep, slopes, mountainous efc.....)

b)  Hydrology
i Surface water bodies in the study arca
ii Drainage pattern of the area
iii Presence of flood plains
iv Surface water quality and present uses of surface water
iv Ground water quality, availability and present uses of ground water

c) Soil

Types of soil

Susceptibility to erosion

Soil stability/possibility of land slides or earth slips
(Detailed report from the NBRO should be submitted)

Land cover

Present land use of the study area
Type of vegetation
- Zoning if any

d) Does the project area prone/subject to natural disasters such as landslides, earth
slips floods (give details)

C.2 Biological Environment

Iy i iy 03 MEINETTR Dl DR Tlth, saddw

a) Present status of Fauna and Flora in the study area

b) List rare, threatened, and endemic flora and fauna within the study arca
c) Availability of any commercially important species

d) Areas of major biological significance

e) Existing natural habitats

3) Docs the site in the path of a migratory birds / animals

125



C.3 Historical & Archaeological Importance

- Describe any landmarks or evidence of historic, religious, archaeologic
scientific or cultural importance known to be in the study area.
- Approval from the Archaeological Department should be submitted.

C.4 Socio-economic Environment
- Economic status of the study area
- Availability of infrastructure facilities
(eg: roads, power and water supply and other resources)
- Principal economic activities of the study area including details of planting,
farming etc.

C.5 Human settlement
i State The socio-economics status of the community/is in the:
ii  Number of households within the project area and 500m boundary from the
project site

PART D: DESCRIPTION OF ENVIRONMENTAL IMPACT & PROPOSED
MITIGATORY MEASURES

D .1 Constructional Impacts - State briefly the following

i  Impacts of land clearing, cutting, leveling and residual disposal

ii  Impacts due to removal of trees ( Loss of Green cover)

iii  Noise, Vibration and dust due to construction activities

iv  Air quality impact from traffic during transportation of building material
and equipment

v Proposed mitigatory measures to reduce the above impacts

D .2  Soil erosion and surface drainage
i Erosion prevention measures (approved by NRMC )

ii proposed storm water drainage plan - (approved by NRMC )

D .3 Solid waste disposal
i Excepted quantities of solid waste generated

ii Proposed method of collection and disposal of solid waste including the
Facilities to be provided
iii ~ Impact of the proposed Method on surface/ground water and/or air:

D.4  Impacts on ecological resources of the area

a) Impacts of the project on ecological resources

b) Will the project lead to encroachment of people into ecological sensitive arcas

¢) Will the project result in impairment of valuable fisheries / aquatic ecology

d) Does the project cause any destruction /alteration of habitats

e) Impacts of project activities on fauna and flora in nearby reserves, parks and water
bodies (direct impacts and indirect impacts)

f) Mitigatory measures if any.

D.5  Access /Roads

a) Impacls on access roads due to increased traffic
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b) Details of any access/ roads to be built / improved
¢) Details of Grid connection activities

D.6  Land use impacts

a) Impacts on change of land use pattern
b) Loss of agricultural lands

D.7 Social Impacts
a) Visual Pollution
b) Light reflecting impacts
c) Lightening impacts

D.8  Any other impacts not listed here but may be significant in view of the project
proponent and proposed mitigatory measures.
a) Mitigation methods for visual pollution
b) Precaution methods for reflection
¢) Methods for greenery buildup

PART E — MONITORING PROGRAMME

A Suitable monitoring program should be suggested to monitor changes and implementation
of mitigatory measures proposed. This plan should include the following.

-Parameters to be monitored

-Proposed locations of sampling points
-Frequency of monitoring
-Responsible agency / agencies
-Facilities available with such agencies

PART F - CONCLUTION AND RECOMMENDATION

Summarize the key findings and recommendations of the assessment. The acceptability of the
proposed project should be given.

The above information is accurate and true to the best of my knowledge. T am aware that this
information will be utilized in decision making by the relevant state Authorities.

...........................................................................

Date Signature of Developer / Applicant

Annexes - IEE Study Team

“No Name | _Dasignaﬁon_ Educationaland | ContactNo & | © Signature
professional Email Address |
Qualification
1_ - = —_— e
. 2 B i |
3
4
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NOTE:
1.

THE RED COLOUR LINES ARE
SHOWN THE SUPER STRUCTURE.
THE BLUE COLOUR LINES ARE
SHOWN THE SUBSTRUCTURE.
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 ANNEXURE D : STP 1 PROPOSAL |

482 Note: - o I '
§ The term "STP 1" has been used as “STP” in the report.-

1.2 STP PRODUCT CATALOGUE AND
" TECHNICAL DETAILS
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INTERNATIONAL CONSTRUCTION CONSORTIUM (PVT) LTD.

TECHNICAL PROPOSAL

Proposal to supply & Install Sewer Treatment System

al
Sabaragamuwa University, 5ri Lanka

Our ref Mo -WWICCOQ48

Date:r - 25.10,2021
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Proposal

Institute: - Faculty of Technotogy Sabaragamuwa University

Location: - Zabaragamuwa

influent: - Black and Grey water

Design Volume: - 1000m3/day

Operathon Thine: - 24 h/d

Population: - 7,000 students made up of 7126-day students and 3200 hostelers

Purpose for Installation of a wastewater treatment plant.

The generaicd Black and Grey wastewster To comply te CEA dischavge standards as mentioned in
Gorette Extraordinary of the Democrativ Secialist Repubdic of 511 Lanka, Schedule 1534/18 dated
01.02.2008 page 73, Tolerance Limits for Discharge of Industrial Waste into inland Surface Water.,

introduction to System

In natare bitlians of fiters of wastewaler is cleasied per day using what is naturally available.
Dirty water rich in arganlc matter flowing down a river is eaten up by hungry living organisias’
such as bacteria, fish and in doing so multiply and thrive in Lheir environmenrt. They also
consume oxygen in the water, if the water has excessive organic matter more and more
oxygen will be consumed by the living organisms’ depleting the oxygen iy the water and
eventually the living organisnys will all die.

We could learn from this process and put to good use iy a controlied environment the same
mechanism nature uses to clean the waste {dirty) water 1o g level acceptable prior to release
into our waterways.

Bacteria grow on anylhing they could cling 1o in waterways such as rocks, falien branches etc.
Wastewaier treatment systems using biofilms that grow attached 1o 2 support media can
oither be an alternative or an improvement to the widely used suspended growth activated -
sludge process which aceupy large areas and difficult to mangge.

ICC Smart Eco Solutions, a division of ICC in Collaboration with Aqua Equipment
Technologies LLE in USA design and build Fixed Bed Bis Reudctor {FBBR) sewage treatment
systems using the AET patented fixed film bio media and high efficiency tube settler units
manufactured kn Germany. FBBRs are a good and advantageous alternative 1o activated

shudge processes,
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PROCESS
Attached Growth Biological Treatment System

Attached Growth is a biological treatment process in which microorganisms responsible for
conversion of organic matter or other constituents in wastewater are attached to some inert
material such as; rocks, sand, ceramic or plastic materials like in Nature.

Examples of Attached growth system:
» Trickling filters (biological tower),

» Rotating biological contactors {RBC).
s Packed bed reactors

» Fluidized bed biofilim reactors.

Theory of attached growth treatment:

Urgad Row (1), Sy

Lande madtter - NIH
Seha mradng
frogheg
Eplasticy

> Pl p;f‘:ﬁul-\'
(OO HLY
+NO

{hisimss bavrd
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Accarding to the figure shown, a biomass layer (bacteria) sticks to the solid media in water
and grow. The liquid wastewater passes adjacent to the biomass layer forming a liquid layer,
during the passage of the wastewater, the liquid layer in contact with the biofilm layer, organic
matter, ammonia and dissolved oxygen in addition to other dissolved materials penetrate the
biomass layer by diffusion.
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The biochemical reactions such as organic matter oxidation, nitrification occur inside the

biofitey layer. The end products such as €02, H20, and - NG3 Leave the biofilm layer back o
the Liquid Layer and move out with the liquid flow to the effluent stream. Denitrification can
be achieved in attached growth system it the fowsr parts of these systems where ahoxic
conditions exist. The bacterda in the biomass layer grow and some of it dle. The dead bacteria
lose iis sticky characteristics and is removed from the biomass layer by the actionof the
moving liguid, The dead bacteria are then removed intg the final sedimentation tank. The
hiochemicai reaction for BODS remaval, nitrification and denitrification are the same as those
in the suspended growth system.

Clarifier

Solid liquid separation Is made by use of Incined tube settlers sat at 604 angle to increase
projected area. The Polypropylene tube settiers exbibit a ife of over 50 years.

i
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items in use in a FBBR STP Plant.

Fill Media Tower Aerator Media Block in Tank

Cuftter Pumps Blowers Decanter Pump Control Panel

Auto bar Screen Sludge Press
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Operational Procedure

1.

Infiluent {wastewatar) from buildings will be first made to pass through a corse scresn
to retrieve any unwanted large Hems that would inferfere with downstream activities
and collected in a “Balancing Tank”. This wilt balance out variations of load throughout
the day. From here influent will be pumnped over 24 hours at a steady rate using
staiirless stee] cutter pumps via a fine scraen into the treatment tank (STP}

The first tank in the STP will consist of media fowers where the bacteria grow. These
towers will be well aerated to facilitate oxygen transfer to the water for bacterin
growth. Here BOD, COD and Ammaonia in wastewater will be reduced, After a short
retention time of 5-8h the influent will flow into & quinscent seciion of the Clarifier,

The influent will then flow under and into the angled Tube settlers. The influent will
flow out from the top of the tubes and solid matter will fall to the Clarifier bottom.
This way liguid solid separation will take place

The eftiuent coming out of the Clarifier will be disinfected using chloring. The effluent
will meet the CEA standards for discharge to a waterway.

The sludge collected at the bottom of the Clarifier will be pumped oul to a siudge
holding tank at regular intervals. The sludge tack will be maintained under anaerobic
conditions which-will help the studge 10 be further digested and reduced. The tank will
have a holding capacity for about 30 days. Therewfter the shudge will bave to be
removed and dried which could be used as fertilizer or sent out by gully bowser for
disposat af a suitable location. A sorew press couid also be provided to continuously
dewater the slutdge.
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Process Bescription

The biological treatment pracess of the STP using the FBBR (Fixed Bed Biofilm Reactor) technology.

The FRBR technology consists of FBBR media and aeration diffusers which are combined within individual
stainless steel frame units. Compared to the conventional aclivated shrdge process the FBBR technology is
superior because the activated studge for removal of BOD and ammonia in wastewater is attached as a
Liofilm to the surface of the FBAR media. The biofilm is self-regulating meaning it automatically generates
the right amount and type of aerabic bacteria for effective removal of wastewater poltutants. Because of
this Lhe FRRR technology doesn’t require large secondary clarifiers.

Usually in activated sludge treatment, sludge age in secondary and primary claritiors for biological
processes noeds to be adjusted which require lang relention limes, so large primaty and secendary
clarifiers are needed. For FBBR technology, it doss not require manual sludge age adjustment and can
therefore be operated without primary clarifliors. The enhanced small-scale secondary clarifiers with tube
settior modules are sufficient,

For the Sabaragamuwa tniversity project the FBBR units will be split between 4 basin compartrents. This
gives the operator the opportunity to adjust the airflow 1o each tank depending on tha incoming loading.
This setup also provides 4 levels of reduridancy meaning that one basin could be dewatered if ever required
for maintenance while the other 3 basins are still in operation.

FBBRs can be operated as a sipgle pass system, meaning wastewater does not have to be recycled, alter
biological treatmant in the FBBR tank and settling in the famelia settler tank. On the other hand, recycling
waslewater does not harm the process but will improve the treatment plant capacity additionally.
Overall, the FBBR technology has a larger number of active aerobic bacteria compared to activated sludge
processes apd does therefore result in s lower footprint, less power costs, easier maintenance, and
operalion.

for more infarmation on the biological process of FBBR systems please click here:

s ko Bofimodd T
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Summary tomparison FBER and ASP {Activated Sludga Process)

Capital cost

FBBR

Sﬁace ?et;uire'h;ém

tank v voiume

firk:

+ ho primary clarifler

+ stall tube setter secondary
ctarifier

+no separate snaerebic basln
+ Higher sludge amount per m3

tlarifier required

§ n?‘f‘

- primary and secondary

- anaerobic and acrobie basin
« Lower sludge amount per m3
rank volume

Lowear {bec,ause dogsn't rec;uire

additional concrete basins) i

Dperat[onal cost

Prucess

Moderate

+ Aeration requirad only for
20 Hrs. per day and the Blower
powar cost will be lower,

‘The fixed biomass cormbines

aerobic, anagroble and anoxic
tones and increases the Shudge
Retention Thne, promoting
hetter nitrification compared to
simple APS processes

System stabiﬁw

Sludge groduction

“tase of operation

Contingency plan

T+ damaged biofilm will scuff of

so that lower biofiim fayers
hegome active
+ Can suslain 4-5 days without

aeraticn

1!‘ i!

i recireulation required

Highir

- Same air volume ratjuirement
compared to FBBR but
additional pumps for sludge
Requires separates basinssnd a
skiied opeiator for studge age
adjustment

vt

- Interruption it oxXygen supply
can turn shutdge quickly septic

- GGrease, fats and other
substances can harm activated
sludge already in smalamounts |

Hotwad
+ heavier slude = batter
settling and l2ss volume
\ﬂ. i T.";_'; I3 &lmta:r:)i J.Li;_iﬂ};
+ If toa much biofilm is noticed
air volume can be Ingrassed to
scour FBBR media

A drasiay aodutioy maaniﬁg i
one baskn naeds to be taken sut
of operation there i3 v

: significant loss of performance
{4 Airflew can be adjusted

depending on incoming lpad
+ FBBR system is micdular
mesning individual FRBR frames

can be removed or added to the

basin
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tModerate

-~ Lighter sludge = slower
sattiing, more volume and in
some cases scum
Requlres skilled operators

- especially for manual
ragulation of sludge age

'J“;QII};'_;I:“:{_:;L:_'.’I}5;‘:\:::'?§:%,? unless there
are atleast 2 anaerobic and 2
aarchic basing

- i activated sludpe turns septic |
the whole system ngads fo be
drained and cleaned before it
can be restarted
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»

Process Flow Chart
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The total load of wastewater per day is distributed to 2 plants named STP1 and STP2, as shown in
the map above,

The Chirt below shows loading data,

. |poputation| e/ _|Bonsp/w| Hiead | orgtoad | men

1' Total Required !

| _Population | _70C 40 | 1,000,000 | 280,000 | 280

sTP2 | 13 ! 50,000 | 12,500 ‘ 250
_STP ! 45 | 950,000 | 282 |
STP 1 - 950m3/day at an Organic load of 267.5 kgs/day
This STP will consists of eight (16) AFT fixed film Bio Modules installed in specially
fabricatedRC tanks and a tube settler installed alangside with a control roam consisting of
blowers, anddisinfection system. The daily load of wastewater will be first collected in an
equalization tank and processed over a period of 24 hours to always give an even flow
across the treatment plant. The sludge collected will need to he disposed periodically.

ST e i (. 2 . B ] g

Setthey
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Process Caleulation

STP 1- PE 8000 {RC Construction) ~ 4 tank units of 250m3/tank Bio Reactors

Max Hydrautic Load - 1000 ny® fday
Max Organic Load - 267,500 g/d - 268 mg/!
Required Media 2t 11g/m’ 80D reduction/in? - 24,328 ay! surface area

{Provided by 12 towers of 140 m? of volume 10 m? and 4 towers of 200 m? of volume 10 m3)
Provided surface ares - 24,800m?

Hydraulic Retention Time

Tank Yolumg _ - 428 m? per tank
Flow/day - 1000 m*/d
Fiow/h - A2m3fh
Hydraulic retention time - 10h per Lank

Clzrifler ~ Tube settier

Fow calculated at 16h working per day - 83 m¥/h
Tube settler Hazen No -3
Required Surface area =208
Volume of tube settier at 11m2/m3 ~19m?
Air reguired

Oxygen required to reduce 1 kg BOD taken ai - 1.25kg
BOD for reduction 267 kg

Taking into consideration Oxygen transfer efficiency, Temperature, Alpha factor, dapth of air
discharged and percentage of 02 in air.

Total alr requived - 1000 m¥/h
This provided by 2 side chiannel hlowers of 500m? /h and 1 blower on standby,

{Ref equipment catatogue for details of all equipment selected)
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Siudge Disposal

Skadge separated from the tube settler will be transferred 1o the studge storage and reduction
reactor tank by salenoid valve which operates dsing pre-determined time intervals from control
panel. Sludge storago, thickening and reduction will take place inside the sludge tank whareas the
anaerobic conditiony are mainfained to achieve oplimum sludge reduction.

a. FEstimated How generated per day = 950.0 m?
b, Estimatod BOD per day = 26745 kg
¢. Estimated 1SS per day = N30 ke

Estimated sludge generaled from FBBR system takern a1 H0% of BOD {Low for FBER systems in
comparison ta Activated Sludge Systems)

1, Estimated studge generated from FRBR system = 133,75 kg por day
2. Total dry solids {133.75+93.0) = 226.75 kg per day
3. AU 4% MLSS volume generated = 5668.75 U/d

This volurne will e taken out from the Clarifier basins intg a sludge helding tank, On retention of the
sturry inn the tank under anasrobic conditions it will thicken by 30% due to further digestion giving a

Sludpe volumae of (226.75/01.3) = 755831 /d

Sludge voleme per month (755.83*30)/1000 = 22.G8 m® fmonth
Sludpe volume par six months {22.68%6) =136 m? /8 months
Our sludge tank size including free board is = 150 m*

1. This sludge will be fully digested and free of pathogens etc. and could be used as fertilizer, The
cheapest way to dry this would be to use simple drying beds. If presses are to be used the sludge
will need to be further thickened by adding chemicals once dried will increase the sludge
volume to the chemicals added, Further it will be unsuitable for use as fertilizer. The only way
to dispose will be for incineration which would cause poliution.

1. The four biological treatment tanks could be used totallty independently simply as feur
independent STP's giving the greatest tlexibility for more if population drops out various tines
over the year due to hofidays ete,

3. It is highly rccommended to have ¢ollection ponds within the campus to colect the treated
water for use within the campus for gardening eic. before it in reteased See photo of a
collection pond in a Malabe Orchid Housing project which has over 300 apartments and 200
houses.
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STP 1 - List of Equ:pment

Item No Descrsptlon | Brand
1. Autosmatic Coarse yanmotec
Screen
A Submersible Cutter Tslrumi
: pumps with goide
| rails

P “Fine Screen

— ST SRR
5 e FB_BR Medta tov;)"grs ...........................
- with Aerators -

6, Tube Set‘(ler

o SiﬁdgeTran afer 1
I { Pump e

8. : Side ChanﬂeE

: Blowers

W R
Disinfection Unit

kco

ICCSmartEco

I{ C ‘Sm‘;rtEco '

0 Control Panel
e saew e T
12 | Equalization Tank
_.13 Siudggrank e
T Tr T e

iCC Smart
_ Eco
Evergush

Dereike

_Specifications

55304,
310 mm openings,
40 m3/hy

d-year Warranty

Tsurumi, 80C 21.5,
1.5 kW, 3-P,50
Hzl year
_warraaty

- 55 304 3mm opemngsmm o

Reinforced
Concreate
_ 25year wafranty
Volumes= 160 m?

__Aoyearwarranty

Volume= 18 m®
. 25year warranty
17,50 Hz
 Ayearwarranty
DHB 910C 16D5,
16.5 kW, 3-P,50 Hz

1-Year Warranty

5-7 iph, 230 V,50 Hz
Dosing Tank-PE,A00 L
C 1~ Year Warranty

RC-2Syears warranty
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T “E}Mrdz;ui:‘!ge o 3 Phase SCHz
1 YearWarranty
Canmotec 1 m:“/hr 2.07 Kw
_ 1- Year Warranly
1CC RC -2Byears warranty
R v
TS RC-25years warranty
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Sewage Treatment Plant Bar Screen
Technical Commercial Offer

2021-10-14

Add: Room 808, 3rd floor, No 175, Bast Yan'an Road, Huangpu Dislrict, Shanghai, China

www.danmotech.com Tel: 0086-18017588169
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XQ0.6%2.5 Rotary Rake Bar Screen Machine

Technical Description

S

I. Techuical parameoeter

Lot Y e j
“Model XQU6-25 o P [
Screen lype Cloarse screen "

Sereen gap i CBelomm

'l’l‘ismll.al{oﬁ'm{gl‘.é' B e S

Ountletheight o 750mm

‘Motor Protect level " 1P5%5

e e e e I i

Motor insulation lovel F fovel !

“Working time - 1 24 hoursiday continuous rus or interval ran

e ST - W e
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2. Muin structares and Working principle

Rake Bar Screen is composed of transmission device, rake chain system, supporting frame

and screenings removal mechanism.

13 Main stractwe

a}  Main machine frame is integrated type and the steucture is sceure and reasonable. 1 is

welded to special asscmbly platform according to the 1B/ZQ4000.3-86 General technical

conditiops for welding parts.

) Tooth is made of quality stainless steel and is formed through primary stamping by uskng

mould and punching machine. Tooth surface shall have convex strips: ensure that

deformatton is not casy for the steength.

¢) tooth rake is a large rotational plane composed of many small tooth rakes. Nylon shall be

used as isolation pad 10 ensure spacing between teeth. Dirt can be tolally rermoved and the

operation is flexible and reliable.

d) - Transmission device adopts horizontal cyeloid pinwheel reduction box which is equipped
with over-loading deviee (shear pin). This device can act acouratcly and it can eFfeotively
prevent damage caused by over-loading o motor reduction box.

¢} Chain is specially made wide chain plate stainless steel. Safety factor of chain is niol less
than & and there 1s no chain tension device. Chain and chain track form closed state, which

can effectively prevent sereenings falling into the track and 1o avoid jamming,

£y  Elecirical overloading protection device adopts hot relay when faulis oceur on the

machinery or over-loading is avatlable, it will automatisally stop and gives an alarm,

Aclions of this device are sensitive and reliable.

fqe
r—

keeping it. In case ol any jamming, ¢t will give an alarm and automatically stop.

2y Workiag principle

This machine is an overall net composed of several small teeth. Under the driving by ¢hain, if fakes

sereenings irom bottom to top. It discharges screeming by means of self-weight of screentngs and

removal device.

This machine adopts fully awtoniatic control. 1t can stitl work even if there is no one
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3. Assemble materials

“Tooth rake : SS304

Pulling chain : $8304

‘Holder © 885304

‘Rolts and puts : S8304

-Motor: SEW

4, Electrieal Control system

are set Lo facilitate overhaul,

S ASITMBG2

ASTM A307-74

AWWA Cs04-74 | “Rubber Scated Butterfly Valves

Screen is cquipped with on=site control box with functions: running indicator lamp, start/stop
control button, cmergency stop button, socket for maintenance, local /remote switeh. Protection level

for shell of electrical control box 1s P35,

Start and stop of sereen can be automatically controlled by water level difference across the
screen (self-prepared by users, liquid level difference controller interface shall be reserved in the

clectrical control box ). Also, its start and stop can be controlled by time. on the site, manual switches

Fasteners
T ASTM AT153-73 | Zine Coating (Hot-Dip) on Iron and Steel Hardware
fe e R " “Cast-Iron Flanges, Nominal Pressure 10 180 2084~
DIN 2532 1974(e) Pipeline Flanges for General Use - Metrice
Series — Mating Dimensions

"""" ISO R261-73 1SO * General purpose Metric Serew Threads - General Plan
*L (9%}
o g L L s s 160 S 0 ) LN A WPV N YU DU e B [ S gy
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T ABASIN A e e oot e s et e e oo
\ Gray lron Casting for valves, flanges. and fittinps,
Class B ’ e °
| Stintoss and Tieal Resisting Chromium - Nickel Stoel | !
ASTM AI67 - 74 5 3 um - Nickel Steel ;
Plate, Sheet and Strip.
e TRRRTONE e it e o e+
- Copper Alloy Sand Castings {or General Application
G700, C85800,C86200
|
CCNTI0A8T99s T T Plane bar sereen waste remover -
CUB/T9046-1999 ' bar screen waste 1emover
JB2932.86 Walet-treatment Lq;ﬂ pmeni mannfacture qu: fication
- GBI220-84 | Stainless steel chemical constilation and mechanical
property
IB/2Q4000.2-86 Cutting and machini n_ég common specification
UBIZQA0003-86 " Welding common specification
- IRIZOA000.9-86 "~ Assembly specificaion
e R g e e
©GB8923-85 | Surlace rust-caten level and rust cleaning level before
painting
- Gh4879-99  Rustprotection and packing ’ '
CUIB/ZO4000.1-86 | Product check common specs fication |

&, Reliability and durability of the equipment

2) Mean time between failures of the equipment 15 over 20008} hours.
b) Service life of the overall nwebive is over 23 years,
¢) Maintenance Tor the cquipment shall be made once per vear: service life of reduction box and

bearings must not be less than 15 years; service life of electrical devices is note less than 5 years.

-3
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7. the prevention corvosion of the equipment

a)  After carbon steel pieces comply with the 8a2.§ level siandard after de-rusting, apply
primer, infermediate coat and top coat,

by Afler stainless steel parts are processed, their surface shall experience pickling treaiment to
mnerease surface depree of finish and (o strengthen anti-exidation ability,

¢i  Prior to packaging, anti-corrosion treatment shalt be made for mechanically processed

surface according to roquiremants of GI34879,




L7 Toumumt Pump

www tsurtirnl-global,com

SEWAGE PUMPS
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Fixed bed biofilm reactor system (FBBR)

AET turnkey solutions for BOD and ammonia removal

Retrievable FEBR system unit Component 2: Aeration diffusers

_,-';,4 westaes Agua Equip Technologies LLC Phone: 727 238 2504

Mf B PO Box 1790 Email: info@aqua-equip.com
; Tarpon Springs, FL 34684
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FBBRs {fixed bed hiofilm reactors are used in various wastewater treatment applications
for BOD and ammonia removal. The product consists of two main companents: Plastic fil)
medig and aeration diffusers. Biofilm microorganisms settle down on the fill media surface
and digest arganic waste in water (BOD) under tohsumption of orygen. After all BOD is
removed the microorganisms facilitate the oxidization of ammonium NH4+ to NO3-
(Nitfatﬁ};

AET supplies various types of fill media and aeration diffusers differing in materials, surface
area and dimensions to meet aur customers Individual demancs,

The FBBR system consists of individual, retrisvable cage units to allow easy instaliation,
maintenance and upgrades. i needed, AET can alse supply complementary air distribytion
piping, FRP tankage, blowers, moenitoring equipment and more.

Design examples:

Single FRBR cage unit FRP tarkage incl FBER for somaller flows

}(ﬁé@z‘g Aqua Equip Techaologies U0 N Pﬂholn_e: ?;2?."3_3-3 2504
e o, % PO Box 1790 Email: Info@@anud-aouip.com
R Tarpon Springs, FL 34884
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System advantages:

« Fine bubble strip diffusers for efficient oxygen supply of attached Biofilm growth

»  Turndown rate of 16:1 and better SOTE%% compared to disc or tube aeration
reduces energy costs

« VFDs for automated blower operation and biofilm scouring possible

« Retrievable system and individual ball valves per FBBR unit ensure easy
maintenance

»  Modular cage construction allows easy FBBR expansion if needed

« Polypropylene fill media ensures long life span of media and reduces brittleness
and chipping compared to PVC fill media

« Vertical flow design fill media provides maximum surface area of 38sft/cft but
reduces risk of clogging

Applications:

In compatison to activated sludge, FBBRs are less sensitive for volatile flows, interrupted
aeration or grease leaks which makes them a good fit for industrial applications such as;

s Food and beverages
s Meat processing

«  Dairy

* lLagoon bypasses

» Chemicals

» [Leachate

« Pharmaceutics

+«  [nergy

+ Pulp and Paper

Furthermore, FBBRs are an easy and cffective upgrade for existing activated sludge basins.
By adding the FBBR units into an activated sludge basin additional biomass will grow on
the media surface increasing the total sludge volume by up to 50%. The combination of
activated sludge and FBBRs is also known as IFAS (integrated fixed film activated sludge).

Please contact us for more information and design support.

This s rmution hus besn put together with greatest care, Howeir vy perfonmatice data given inthis lentletis subjodt to complante with
cartain surrounehing conditions sod hienca may vary from case to case, Further, we reserve the nght Lo maka changes ot any lime and without
otice, We strongly recommerd reconfirm vaith as if this tnformation is still valid.

PO Box 17590 Email: Info@aqua-eguip.com
Tarpon Springs, FL 34684

L

','. 3 oy Agua Equip Technologies LLC Phone: 727 238 2504
e = .
(AET
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The Clarifiers of all units will be similar with varying voiumes of lamelta tubes.

Solid Houdd separation is nrude by use of inclined tube settiors set at 60d angle 1o increase
projected area, The Polypropyiens tuhe seltiers exhibit a life of over 50 yoars.
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The application of inclined settling plancs to increase
the sedimentation performance is an unchallenged
wechnology; it's applaed in nuimerous plants worldwide
cavering hundreds of applications,
HEWA™ mordules equalize the flow and facilitates the
phase separation of particles, flocs or sludge.
Depending on the task, we provide designs with
different angles, lamella spacings and chevron Lypes for
a controlled pathweay of down-sliding shadge.
HEW™ modules are customized to fit into round of
rectangular tanks, The modules are made of rigid
Polyprepylene and can be placed directly Into me 1ang
sitting on @ supporting struclure,

daey also provides addidonal customized packagp
mm:;mnenlzﬁ such s support struciure and HEWE
offivent lounders for the best benehit of aur customaess.
For remote projects we offor a local self-assembly

aption in arder to reduce logistics and tabour cost,
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Feratueps:

< High setiling uticency

- Proven technology

<piade of cigld PR

- Up ta FOMC temperalure resistant
< Solfsugporting steuctyroe

» Bl cotour for potable water application
»High mechanieal steeagth

» Easy fnstatiadon of modules

- Clrewlar or rectangular tanks

< Qnsite Self-assambly sption

- Optional compoaents

Proven wechaology
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HEWI™® Lamella series
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4 on ¥ Do odght

hh~1HP Z~3HP
Direct type Olrect typo

‘Fegtures

2~3HP
Eibow typa

 Mon-clogging impeller minimizes abrasives
wear and allows large solid passage.

+ Dry motor with overtoad protecter; Cable with an
epoxy resin sealed water-proof cable hood; Use

deep groove C3 bearing to extend life time.

- Superior abrasion resistant double mechanical seal

to ensure best seal effect.

- Ol seal mounted owtside of seal chamber stops

solids gathering around seal faces.

!MotorSpec,

+ 2P dry or ail type motor,

o Insulation: F class.
» Protection: IPG8.
= Frequency: 50Hz

i« Voltage:12220~240V(0.5~2HP)
3e220~660V(all models)

AParts and Materials List

10 [Nut

Mech. soal
[Oliseal

{17 {Lubricant uil

BUSA10.
SUB304

i i e Ryt

(NTWbrand)
|

» Moch.seal (sisfsinimatedal is oplional upon request.

GVE RS

ARl earai

o

5~1.8HP
Elbow type

A Applications

10~45HP
Elbow typa

« Waste water drainage from all industries,

» Sewage dralnage from hotels, restaurants,
schools, malls, and public facilities.

= Fishery, animal husbandry, stock farm, piggery,
fecal sewage tank in waste water lreatment plant.

» Drainage of waste water containing fibrous
additives from leather factory, dyeing faclory
and food processing factory.

3 13 .
s ‘iil"’...li.i!
1 : Sub, pump wilth
" guide rall device
is availahle.

Ot ianal Single phase sub, 1
pump with outo foat switch,
M\ (0.5-2Hm)
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4 Qperating Conditions

s Watar temiparaturn: O~40°0.

* Ambient temperature: O~40°.

+ Sold passane: 36~-50MAM,
» Operating water dapth:  Max. 10k,

= No use (n gea water.
+ No Z4hrs continuausly reening.

APerformance Curves

dn

"'ib_!e SewagePumps
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Ainstallation Diagram:

A Product Features

# Through simple and conveniant install,
we can connect the pump ento guide
rafl device, Whenever tha pump naeds
maintenanca, it can be easily pulled out
through guide bar to dismantle, repair
or examine the pump. For Safety
purpase, the worker no longer needs to
go down the septic tank for maintenance
It's greatly lime-saving.

4 Applications

# Animal husbandry and dalrying seplic lank waste
waler drainage; sowaers, apartments, buildings and =
basamaents sewage treatmant aquipment drainage;
Dyi house, fur and leather industry and steel
industry waste water drainage; other waste waler
treatments drainagae.
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DHB Series
DHB 920C 16D5

Tachnical datasheet
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fluid and water technology




. Pawer supply: 230 Vac (£10-15%) « 1 phase « 50/60 Hz MOUNTING MODE
Reproducitdlity under standard conditions: «+ §%
 Plaslic hausing and suppoit: PP reinforced, P65 (1956)
- Connectors: 4 pole

(Upon request: 114 Vag/60 Hz; 12-24 Vde {limited range)
 Ambient working temipserature: 45C

Volage working ranga: min207V + Max 253 V

“Voltage Peak: Max 270 V

- Al products are providoe with accessory kit, are indiviguatly
testad and manufaclured accerding CE regulations :

FWT is piea}sed to introcluce MX solenoid driven dosing pumps, & new serios which will enabla 1o widen the product
fange covenng the market sectors whare there is 8 request for wall mounting and competitive price,

_ _ MX main characteristics arer

-~ WALL MOUNTING HOUSING: PP reinforcad plastic housing, itincudes a support bracket for oasy quick moLting.
- SMALL DIMENSIONS: roady also for mounting into smait cabinels and small enviranments.
~PRICE AND QUALITY: the new design allows @ more compstifive price but Kesping the sama quiaity of FX serles.

) Two versions arg avallable:
MX series mounts 8 strong solenoid and CERAMIC ball check valves, Geramic Is widely known for its greal chemical
resistance o aggressive chemicals and excellent suaaling performanca
MXE senes mourts A smaller type of solencid with fimited perdformancas hut goad erough for applications such as
covling towers, smalt RO systems, switnming pocls, small water treatmoent process. MXE serdes mounts LI type
valves in order to mdue price, howsver they are very efficlent for the above mentioned applications.

UNPS MAIN FEATURES

j MX and MXE series are wall mounting provided with &
iq“iCk mounting bracket, easy o ingtall and disassemble.

T Y

Connectars: 4 pole P85

b of - L
STRORE FREQUENCY ADJUSTMENT
WX series control operations faature tao operating
tonirdls varsions:
- Analog with DY indicaters
- Pirgital with dgisplay and L E.5),

Ajr bleed {inanuad) pump head
= Avaitable autormatle air biced
pump fisad

ACCESSORIES KIT

-» T« Injection valvy;

5 2 m o« Discharge Hose PE semib-rigid,
= 2 - Stetion Hose PYC flexible;
w18 m o= Adr Blegd Hose PVC flexible;
» 1 - Font Valve/Filler

LEVEL SWITCH WITH FIXING BRACKET

2
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TECHNICAL CHARACTERISTICS MX
Pump Max Flow / Max Pressure Start up™ performance Frequency Stroke volume  Pump Valves

type range ih bar ¥h bar imp/min  cc(ml) / stroke head type  types

MX 1,5-10 1,5 10 1.5 0 120 | 021 PP3/8° Balchecks
MX 2,5-15 2,5 18t 24 15 120 | 034 | PP3/8" Balichecks
MX 5,507 55 7 6 7 . 120 | 077 | PP38" Balchecks

7

MX 07-04

120 0,98 PP 3/8" | Ball checks.

* 3
0,14 PP 3/8"  "Lip"lypes!

8 & | oamncd Ul PP 378" | "Lip’ lypes
5 5 420 | 089  PP38 “Lip“lypes
. PP3/8" | “Lip” lypes

MXE01-06
MXE 2,5-06
MXE 0504

L

©*NOTE, “Start up” refer to pump starting performances; such performances are constant only if duties are not for
continuous working and/or for time periods not over than 30/40 min. continuously and with af least 15 minutes rest.

et e e LlQUIDENﬁS e o
WETTED PARTS STANDARD VERSION UPON REQUEST
Pump head _ PP PVDF; PMMA &M 1/ NOTE, A5 316
MX series Ball chack valve CERAMIC (MX series) AlSI 316
MXE scries “Lip™ type chack valve FPM (Viton @) (MXE series) EPDM (Dutral®); NBR; SILICON
Diaphragm PERE. — - = = acseml
Pump head Nipples / Hose-nul PP PVDF; AISI 316
Seals { O-rings FPM (Viton ) ERFDM (Dutralds), NBR; SILICON
injection Fitling PP PVDF ; AISI 316;: PTFE
Injection No-Return Valve (sleeve) ~ FPM (Viton @) EPDM (Dutral®); NBR; SILICON
Foot "Lip" lype check valve FPM (Viton ®) EPDM (Dutralt), NBR; SILICON
Filtar body / Fitering media PP/ GLASSWOQOL PVDF; AISI 316
Suction Hose/Air Bleed hosodx8mm PVC flexible _ PTFE

Discharge Hose 4xB8mm PE semi- flexible
) HER OP'I‘IONS AND SPEC!L QONFtGLIRATFONS UPBN REQUEET

LDTEE G

Hastelloy spring foot ball valve/Fitting ~ HASTELLOY/CERAMIC/PP-PVC - VDF; AISI 316

Hastelloy spring injection valvel/Fitting HASTELLOY { PYREX | PP-PVC  PVDF; AISI 316
Automatic autobleed pump head i PVDF AUTO BLEED™?™
Aggresive chemicals configuration ' PVDF acid configuration "% e

MEMO 1 polymer viscous liquid configuration (only MX series)
MEMO 2: aggrossive chamical configurafion

NOTE Using AUTO-BLEED or Polymer PMMA configuration, pump pressure petformance docreases of about 50%

i
5
]

PP Standard F'VFJF Aulobleed PVDF AISI 318L PRMA

“
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s Plastic housing PP reinforced v PTFE diaphragm
« P85 raling fwhen using connectory 1158) » Air Bieed valve for priming
« Standard socessories « Quick mounting bracket

MX MF/D » MXE ME/D

'COMMON CHARACTERISTICS TO ALL MX RANGE

« Ceraris bafl chacks MX serles “LIP” type valve MXE » “Sleoave” type no-retum injection valve FPM

favail, PO

« Hasiclloy Spring returm Injection and Foot ball Valve: also avallable AISt 316 spring

 CONSTANT-ON/OFF MODE

MX CIA « MXE CIA
CONSTANT-OMN/OFF pumps Tor thoss appilication where a simple
puip atlow cost is required but keeping maximuen relabiily.
Pumg flow rate is ablained by adiusting puise frequency
percentage (%), It also featuras raduction frequency scale range
/6 reducing range from 100% o 20%.

« Constant flow rate / ON-OFF mode {also callad Manuat mode)

» Strokes frequency adjustment 0+100%

« Frequency reduction ralio 100%1.20%

s Anzilog condrols

« 2 LED display status, power and pulscs

MX C/AL « MXE C/AL

+ Congtant flow rate — ONJOFF (Marual) with level contro!

« Prisvided with level conirol gonnastor and floating level switeh
« (iher characteristics as above MX-MXE C/A

» 3 LED digplay status: power, puises and level alarm

+ fwailable with double levet control

MX C/ID + MXEC/D

Pump flow rato is obtainced by adjusting pulse freguoency percentage
(%) by dightal controfs.

» Digital Constant flow rate / ON-OFF mode (Manuat)

» Frequency adiustment 0+100%; vip/min; imp/hour; imp/day

+ Microcontroler technatogy

v Digital controls and displiy

o Lavel control {Leval swiich upon raguest)

« Available with double [svel control

" MULTIFUNCTIONS DOSING MODE PUMP

» Muitifunation doging pumps incluedingmost dosing operations wmodes
« Migroconiroliey technology, display LOD and digifal conirals

s Proportional to external digital pulses: divider n o 1; mulliplier 1N
» Proporiional (o oxternal analog signal 9...4 mASZ0mA of reverss
« PP dosing mode

« Constant mode with digital controls: impfmin; mpfhour imp/day
« Digitat imer, weekiy and daily programming

+ Baquenca strekes! Injection with flow sensar {sensor on request)
« Lavel alanm output contact: NOING

» Level control {Level swilch upon reguest)

» Available with double [evet conirol

191
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. PROPORTIONAL TO EXTERNAL DIGITAL CONTACT | =

MXP/D » MXE P/D

Proportional dosing pump to external digital pulses, (e.g.pulse

water meters or equipment releasing voltage free pulse
contacts).

» Proportional dosing pump to external digital pulses

« Conslant modes operations

= Slrokes frequency adjustment 0+100%

« Microcontroller technology, display and digital controls
« 3 LED display status: power, pulses and level

= Lavel control (Lovel switch upon request)

= Available upon request PPM dosing mode

For available pulse water meters, contact FWT sales office,

FXP/ID+ « FXSP/D+

« Sequence strokes/ injection with flow sensor (lalter on request) p

» Other characterislics as above FX-FXS P/

MX CS/D « MXE CS/D

» Proportional dosing pump to remote mA signal

» Seleclion range 0/4...+20mA or reverse

= Constant modes operations

s Slrokes frequency adjustment 0+100%

= Microcontroller technalogy, display and digital controls
« 2 LED display status: power, puises and level

« Level control (Lovel switch upon request)
PROPORTIONAL MOBGES: Direct Or Reverse

MX CD/D « MXE CD/D

Dosing pumps with built-in conductivily controller, all in one

anclosure.

Conductivity range: 0+10m$ = 10.000u5 (resolution 0,1mS),
Available ranges: 0+1mS = 1000 pS « 0+100mS = 100.000 3

o Proportional and ON/OFF control modes

« Microcontroller technology, display and digital controls
» Direct or Reverse mode

e Delay working time

= Hysteresis regulation

» Strokes frequency adjustment 0+100%

» Level control (Level switch upon request)

MX CTRL2 « MXE CTRL2

These series includes is a simple and economic version of above
CTRL3 unit which features bwo parameters all in one enclosure: PH
or RX (ORP), BENEFITS: reducing stock value against a versatile

economic solution,

> pH: measuring range 0+14,00 pH (resolution 0,01pH)

=5 RX: measuring range: -1000+ +1400 mV (resolution TmV)
» Microcontroller, back-lit LCD graphic display, digital controls

« ON-OFF and Proportional modes
» Level control (Level swilch upon request)

192
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FWT dosing pumps with built-in CD
controllers are provided with conductivity
probe according lo the conlraller measuring
range. Please contacl FWT sales office for
conductivity probes characteristics,

PROPORTIONAL MODES:
Divider n:1 (n= pulses received /1=
Multiplier 1xN (1=pulse received *N= ;n;uctrmm}
Multiplier 1xN M (1=pulse received with Memory)
Pacing 1:1 (1 pulse received/1 injections)

ONAL TO REMOTE CURRENT SIGNALmA

E)OSING PUMPS W!TH BU!LT-iN PH-RX PROPORTSONAL CONTROLLER

CTRL2

SERERIPY . S

5 NOT provided with elactrodes and
sensors which are available upon request, Ple
rontacl FWT sales office for these
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_DOSING PUNP WITH BULD.IN PROPORTIONAL MULTIPARAWETER CONTROLLERS

MX CTRL3a » MXE CTRL3b

Three different controliers and a dosing pump into one enclosure
with great advantags to stocik only one model for 3 measuring
parameters,

pH: medsuring range 0+14,00 pH (resolution 0,01pH)

RX: measuring renge ~1000+ +1400 mV fesolution 1V}

Frea chioring™: range 0+20,00 ppm (ragaiution 0,1ppm)

“CL controller is suiteble either with amperomelric-potentiostatic
membrang Chiarine sensors or open Chilorine cells (latler on
raguest)

» Microcontrolier technology, back-it LOD display. digital conlrois
« tjection frequency adiustiment

« Lsonnectors: BNG for sfeclrode and 4 pole (PSS for OL sensors

+ 2 Reset modes: full raset - parlial reset keeping calibralion setlings

« Level contiol (Level swilch upon request),

* Proputlional mode range valiue seleclion

« Datay adjustment - Detay at powering ON (cleclrodes polarization)
« Hysterosis reguiation

» Password setting

« Calibyation of miA sulput

s 4520 mA oulput for chart recorder

» Alarm functions:

- Ovier dosing alam value o pravent excess of chemicat injection

- Alarm for minimin or Maximum Hme for reaching set point

+ Disect or Reverse mode {Alkaling or Acid, Uxidant or Reduscing RX)
+ Stand-by modle for cleaning electrodes and sensors or re-calibration

CTRLA FEATURE TWQ VERSIONS
WITH TWG OPERATING MENUS:

FX CTRL 3a (advanced)
ADVANCED MENL offers more
measurenionts opiions and iunctions.

+ Termperature maasuremant T or T

= Suitable for Temperature probe PT100
« Setng for proximity switch 1o stop
operations in case of no water {in place of
lavel controf}

» Alarm functions and selling with relay
outhul

FX CTRL 3b {basic)

BASIC MENLH for simple oparations:
without the funclions Bsted in “advanced”
oparating meno,

i A

o

X CTRLI dostng panp with integral controller is NQT provided with elecirodes and sensors which are avaiiphis

upon request. Please contact FWT sales office for these itoms.

Hoere in the Tollowing pages ara shown i serdes performance clirves, Ratings can vary with s toleranee of 5+10 %
which mustk be takon into account when choosing the lype of pumip. Also variations ocoewr whon using a set-blocd
of PMMA pump head (poiymer tosing), pressure performances dacreases congadguantly of aliout 50/85%. Al flow
rates indicated in the following diagrams are oblained lesting the pump with medium hardness water at rated
pressurg, 1,5 m suction lift, room temperature. Ciagrams indicate max metaiing pumyp flow vanation in refation to

working pressure in the plant; diagrams also include Injestion valve losses {LV.P.).
MX performance curves %
20~ : Standard curves } & 2,515 Start-up curves i
- . e e e e TT I R , S U |
- :
" i 1,518 g -
] S bar :
151~ ' e A MXE performance curves -
] LA B 5,507 19— .
- - ! k. 01-05
] A 9205
0y b 07:84 - ’ 06.04
_ ot L,
. 1 . 3 5_-' bt TR,
Fomdom T 3 ! ; - 1 ! ’\T 0702
5” : 1\ ’ i s - b P
R s v e TN B T
L BN 7 HL A RN I O I e R Sl A T I L
s ] o - P 2 S T e .
100 ;\ o 10 s e o o o o e e e L
FAY25 T (R N V.~ U 1 10
;giTHw}!lz”l:lz}‘Hii[;’h 4
5 16 15 20
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| PUMP HEAD EXPLODED VIEW

J 1. PUMP HEAD (PP standard 1+15 I/h) *
E

i

1

2. AIR BLEED VALVE O-RING |
| 3. BALL CHECK SEAT (air blead)
i 4. BALL CHECK VALVE (air bleed) !
| 5. VALVE SPACER (air bleed)

i 6. P.HEAD BALL CHECK VALVE ASSEMBLY

17 NIPPLE O-RING

i 8 NIPPLE

' 9, PROTECTION CAP

10.HOSE NUT

11112143114/ 15. AIR BLEED KNOB ASSEMBLY
16 /17. PUMP HEAD SCREWS

| 18, BLEED OUTLET

DOSING PUMP EXPLODED VIEW

t 1. pump head (complote) !
2. diaphragm / pump head o-ring

[ 3. PTFE diaphragm

[ 4. piston flange

I 519 power cable assembly

l 6. flow (pulse frequency) adjustment knob
i 7. frent controls panel

E 8. housing

-

i DOSING PUMP EXPL{)DED VIEW

- 10, controls PCB (printed circuit board)
I 11, peb internal mounting screws
12, solenaid
- 13, wall quick mounting bracket
| 14 /16, ulility connector assembly
15. back housing
' 17. hous{nq sCrews

FX solenoid driven r]r}'“ing pumps main chs 1|m,l0r13tic,b ar(s

- FOOT MOUNTING HOUSING: PP reinforced plastic housing,

« STROKE LENGHT ADJUSTMENT: ready also for mounting into small cabinets and small environments,

- PRICE AND QUALITY; the new design allows a more competitive price but keeping high and durable quality.
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LEVEL SWITCH WITH FIXING BRACKET

* Safety relief/Anti-gsiphon valves « Pulsation dampeners » Stction and injection lances » Ovar voltage protection
' MIXERS

DOSING TANKS
iy

CONTROLLERS

find woirh daind e iaskoy g

FWT dt Tormenase Comngasta

Win Ragusa, 13a

00040, Favena di Adbano Lagiale (RMY ITALY
wewewd wiaystondl

e (3t HHe

Approxinate net weight kg 1.9+2.

e §

" PULSE WATERMETER

el 30 00 3311040

tel 38 H0 YIRGHOO0H
{430 D6 93160328
frefadiiwillideonteof i
salasgdbetlluideontiobit

8
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ACCESSORIES KiT
4 < injection valve:

¥ 2Zm - Discharge Hose PE semi-rigid;
| ¥ 2 m - Suction Hose PVC Nexible:
* 1,85 m - Alr Bleed Hese PYC flaxiblo;

v 1 - Foot Valve/Fliter

i
i
]

FWT offars also a wide range of accessories and sensors fo guarantes a cormplets servioo such as:
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J

TN

Sewage Treatment Piant Siudge Treatment
Technicat Commercial Offer

2021-08-18

o

Add: Room 808, 3rd floor, No 175, East Yan'an Road, Huangpu District, Shanghai, China

www.danmaotech.com Tel: 0086-18017588169
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1. Process Design
(1) Working Principle
This Sludge Dewatering Machine features a slow-speed, low-wear screw within unique mulii dise
dewatering cylinder. The cylinder assembly is comprised of precision-made fixed, maving rings and
screw shafl. When the washers (rings) are moved by the eccentric auger inside the tube a very
narrow gap between the washers allows only the liquid excreted from the sludge to escape. The gap
is too fine and does not allow the thickened sludge inside the cylinder to pass through.

Faxil Ririd

Sl Rings
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{2} Main advantages

3

IR E

Benefis

Bkid mounted & prewirad

Easy installation and setup

Low power consumption & energy costs

terme

integrated CH spray bars

Non-ctogging operation

 Low speed operation

In-place shielding & guarding

Simiplistic Tunction and mechanical
opgration

Reduced odor levals & positive containment

Uncomplicatad maintenance procedures

" Smail footprint

Reduced space c:(ms'ti'névi'n_m -&“{iélﬁvir;}yn1ent

EHicient slip disc aperation

Excellent dewatering & capacily outcomes

"wﬂﬂ"l:l'ﬁ'i_5%&555&55;3{855EOH auger

Produces dry high solids cake

Fine slip dise gap interface

Reduces solid excremeant and escape, creatas a
clean, high-qualily filtrate

Optionat PLG controlled & HME touch
soresy

Automated Tor total systems integration for
gontinuous and unatlended operation

(3) Comparison With other Types

Gapability/Feature | Screw Press Beit Press |  Centrifuge
Highly diiute sludge Yes No No
Pre-thickening Not required T Required | Required
Slorage tank Not required Required “Reguired
Footprint Small Large Small
Power requiremeants Low Medium High
Wash water
gongumption Extrermely fow Extrernely high Low
T\z'c;i'éé"éenerazici?l“"”"“‘"'"” Low High High
Vipration ) Extremely low TUHigh T THigh
P - RS KO S
requirements Exiremely Low High High
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(4) Main Design Par

ameter

Design Parameter | 1m¥hr
Machine Model/Brand |  Capacity Exit water content | Unit |
Sludge Dewatering DMEP131 Tma/hr 75%~85% 1
 Polymer dosing | MDJY2000 | 2000Lhr NA i
Machine
| Sludge feed pump Xinglong |~ 1.9m3fhr NA i
 Polymer dosing CNP 170L/hr NA g
pump

{5) Multi-disc Screw Press Picture (for reference)

(6) Data Sheet for DMEP131

T e P BT
Dimensior L1940 W7 30X HT040(imm)
Power 0. 38kw
Design Protection | —IPBEF
Parameter Povgelr Supply As need
olymer 5 e
_______ Feeding Rate | Bo Paitw
Flush Water

48Lh
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I

Waie{ Supp!y N iy e v Ay
Pressure 20.2MPa
A K
° pefgﬁkg};? n @ 130x 1180 {mm)
Screw Body [ Guaniidy T
Natéria 553047
Mool Powear TR TBRW
Diinénsion CL330OXWEBDRHESUmm) n
Floceutation VOiime Aboul 80T
Mixing tank Material’ 85304 o
e MOr POWe! . - gigkw R
Electric . 1. Controls polymer mixing device;
! Function 2. Realize the switch of automatic operation and
| contrel pane! manual operation.

Equipment Net Weight

{7) Table2: Material and Modegi of Main Parts

250kg

No., Narme Material Brand or
Manufaciurer
1 Fixed rings 35304 Maoyuan
2 ""Moving rings T 58304 Macyuan ]
3 Screw shafi 88304 Maeyuan
4 Filtrate receiver 58304 Macyuan
5 Mixing tank 58304 Maoyuan
6 Mixing shaft and blades 55304 Macyuan
= T T Syian
T8 T Shudge inlst pips 58304 " Maoyuan
" Fidehis system PR ey Ve e
"0 Reducer for screw body | Finished product NORD
11 Reducer for mixing shaff Finished produg! NORD
T Uil level switch | Finished product OMRON
13 Sofenoid valve Finished product ASCO
14 Freauency converter for Finished proguct Sehneidsr
seraw body motor
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MDY -Srev Brass

Alfter
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(8} Description of MOJY 2000 dosing Machine (for reference)

A} MAIN TECHNICAL PARAMETER

sl

» Tank volume: 207

> Mixer power: N=1.5kw

» Motar protection level: 1PHS
- Insislation grade; F
¥ Working: 24-hour/continuous or intermiftent operation

B) MAIN STRUCTURE AND WORKING PRINCIHLE
> Main structure

The mixing tank is mainly comiposed of {ank, maching hase, mixer, level gauga, pipe and valve
fittings and olher componerds.
The mixing tank is made of PE, which is solidified at room terperature. The bottom of the tank

is equipped with vent pipe, also a polymer discharge pipe at boftom side face.
*  Working srinciple

The polymer and water go into the tank, under the function of the mixer, the polymer dissolves
sufficiently, and the soup enters the metsring pump for dosing.

C) MATERIAL OF MAJDR PARTS AND COMPONENTS

> Tank: PE

P Mixing shaft: 58304
» impelier; $5304

P Powar Supply: As need

D} STANDARD CATALOGUE FOR EQUIPMENT DESIGN, MANUFACTURE, AND INSPECTION
» JB2932-86 Condgitions for Manufacturing Water Treatment Equipment
= JBZQ4000.2-86 General Technicat Conditions for Cuiting Paris
» o JBIZGA0NG, 3-86 General Technical Specifications for Welding Paris

e A b A e
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»  JB/ZG4000.10-86 General Technical Conditions for Painting

» JB/ZQ4286-86 General Technical Conditions for Packaging

»  GB3797-88 Technical requirements for electronic control boxes with elecironic devices
»  (GB4720-84 L.ow Voltage Electrical Control Box

»  GBIT4942.2-93 Protection Grade of Low Voltage Electrical Apparatus Shell

~ (GB8923-85  Surface Corrosion and De-rusting Grade of Steel before coating

» (GB4879-99 Rustproof packaging

~ YJO10 Technical Conditions and Inspection Method of Shot Blasting and Sandhlasting

= JB/ZQA4000 1-86General Technical Requirements for Product Inspection

E) RELIABILITY AND DURABILITY OF EQUIPMENT
»  Fault-free running time of equipment shall be no less than 20000 hours.

» The service life of motor reducer and bearing is more than 10 years, and the electrical
components are no less than 3 years.

F) ANTICORROSION OF EQUIPMENT
~ Rust removal of carbon steel castings and castings up to 5a2.5 standard .,
~ Primer, intermediate and alkyd topcoat. The total film thickness no less than 200 um.

» Anti-rusf freatment is given to the machined surface according to GB4879 standard before
packaging.

G) SLUDGE FEED PUMP

Bra_n“d . I i x;nglong'
o B
“Model = " TxeooBO1ZQ
e ; . —
Head " 3om
T P ¥

Y e



e

H} POLYMER DOSING PUMP

CNP

Diaphragm

SHBTFOPaENN ™

T
Power - T 0.25kw -
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Overating Cost

ltern Equipment

No

_| Cutter pump {2 Duty/ 1 Standby)

"3 Tpereike DHB 920C 16D5 16.5 kW Side
Channel Blower {2 Duty/1 Standby }-65%

Lapadity

3 e Ch]arme{:}usmgPump_ e = o

A | Evergush Sludg

 Operational |

day /hr

time per

18

Unit cost for industrial category /LKR
Electricity cost per day /LKR
Monthly electricity cost /LKR

Chemical Cast

Sodium Hypochiorite dosing mg/t
Sodium Hypochlorite concentration
Active chlorine for given flow / kg/im?
Required Sodium Hypochlorite mass/ kg
Cost for Chiorine per day/LKR

Cost for Chiorine par month/LKR

Totai Plant operational cost per Month/LXR

206

14.00
6247.50
1B7,425.00

i

[H

i
1

= 5.00

= 70%

= 475

= 6,79

= 3,392.86
101,785,771

289,210.71,

Total Units |

per day /




b
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ANNEXURE E: CEA STANDARDS FOR TOLERANCE LIMITS OF DISCHARGE THE WASTEWATER:
GAZETTE NO: 2264/17 DATED 27.01.2022

8 o geiman a0t dndded o1Ed soe

a8 dens
The Gazette of the Democratic Socialist Republic of Sri Lanka

EXTRAORDINARY

&0z 2264/17 — 2022 &S00 @ 27 9B PwedeBsico — 2022.01.27
No. 2264/17 - THURSDAY, JANUARY 27, 2022

(Published by Authority)

PART I: SECTION (I) - GENERAL

Government Notifications

L.D. B. 4/81(X)

THE NATIONAL ENVIRONMENTAL ACT, No. 47 of 1980

REGULATIONS made by the Minister of Environment under Section 32 of the National Environmental Act, No. 47 of 1980
read with Sections 23A and 23B of that Act.

MAHINDA AMARAWEERA,
Minister of Environment.

Colombo,
18th January, 2022.

Regulations

1. The National Environmental (Protection and Quality) Regulations, No. 1 of 2008 published in the Gazette
Extraordinary No. 1534/18 of February 1, 2008 is hereby amended as follows:-

(1) by the substitution for Regulation 2 thereof, of the following regulation: -

“2(1) A person who carries on a prescribed activity in terms of Section 23 A of the National Environmental Act,
No.47 of 1980 shall,

1A —PG5735 -10,010 (2022/01) (8]
This Gazette Extraordinary can be downloaded from www.documents.gov.lk
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(a) only discharge, deposit or emit waste into the environment in such a manner that it shall not cause or likely to
cause pollution; and

(b) carry on such activity-

(1) under the authority of a licence issued by the Central Environmental Authority (hereinafter referred to as
“the Authority”) and subject to specified terms and conditions set out therein; and

(i1) 1in accordance with such standards and criteria specified in the Schedule 1 hereto, in respect of specified
industries.

(2) No person shall emit, discharge or deposit any waste into the pollution prevention zone declared in
Proclamation made by the President under section 7 of the Maritime Zones Law, No. 22 of 1976 and published in
the Gazette Extraordinary No. 248/1 of January 15, 1977:

Provided however, a person, for the purpose of carrying out any prescribed activity under the authority of a
licence issued under regulation 7, may emit, discharge or deposit waste into such zone in accordance with the
tolerance limits specified in Lists IA, IB, IIA, IIB, V, VIA and VIB of the Schedule I hereto and as provided in any
regulation hereunder.”;

(2) by the substitution for regulation 3 thereof, of the following regulation: -
“3. Notwithstanding anything contained in regulation 2, the Authority-

(a) may, in respect of any prescribed activity, impose more stringent standards and criteria, than those specified
under the Act, by a direction issued under regulation 12, having regard to the need to protect the receiving
environment; or

(b) shall, on a case by case basis, decide the parameters that are representative of the contaminants, pollutants or any
other material causing emission or disposal of waste, in accordance with such standards and criteria specified
for any prescribed activity.”;

(3) in Regulation 4 thereof by the substitution for the words “in Schedule I hereto”, of the words, “for any prescribed
activity”;

(4) by the insertion, immediately after regulation 7 thereof, of the following new regulations which shall have effect as
regulation 7A and 7B:-

“7A. (1) The Authority shall be responsible for periodic monitoring of any prescribed activity by-

(a) reviewing the periodic reports submitted to it by the licence holder;

(b) requiring the licence holder to conduct a further study or submit additional information relating to such
prescribed activity;

(c) visiting or inspecting the site or sites where such prescribed activity is carried on and record observations in
respect of the manner in which the activity is carried out;

(d) obtaining assistance of any other authority to carry out any inspection relating to such prescribed activity.

(2) Every licence holder, prior to the commencement of any prescribed activity, shall submit a detailed- initial
report on-

(a) the existing state of the site or sites, used for the prescribed activity;

(b) risk analysis of prescribed activity, environment risk management plans, tools, assessment standards, methods
and manner of record-keeping;

(c) available insurance coverage and minimum limits of indemnity in such policies.
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(3) The Authority shall, after considering the degree of intensity of the environmental risk involved in carrying out the

prescribed activity, on case by case basis, instruct the licence holder to take necessary mitigatory measures.

(4) Every licence holder shall, as specified in the terms and conditions of the licence shall submit periodic reports

quarterly, bi annually or annually, containing-

(2) an analysis of the condition of the site or sites and the standards and methods used to assess such condition;
(b) risk analysis of the industry.

(5) The Authority shall require the licence holder to submit an audit report on any of the periodic reports submitted by

the licence holder.

7B. (1) The Authority, for the purpose of prevention of pollution of marine environment shall-

(a) be responsible in the prompt implementation of the provisions of these regulations with the cooperation of
the Marine Environment Protection Authority (MEPA), the Department of Coast Conservation and Coastal
Resources Management (CC&CRM) and any other relevant authority;

(b) in consultation with the Marine Environment Protection Authority and the Department of Coast Conservation
and Coastal Resources Management determine the maximum daily load of pollutants to be discharged into
marine waters;

(c) register, rank and maintain an inventory of the treatment plants;

(d) in coordination with the Marine Environment Protection Authority and the Department of Coast Conservation
and Coastal Resources Management, install monitoring stations to carry out monitoring of any emission,
discharge or deposit into the marine environment;

(e) publish monitoring results periodically; and

(f) take such other measures to control and prevent any emission, discharge or deposit into the marine environment
other than the permitted loads.”;

(5) by the substitution for the Schedule I thereof, of the following:-

"SCHEDULE I
LISTIA

Tolerance limits for the discharge of wastewater or effluent into Marine Waters

No. Parameter Unit, type Tolerance Tolerance Tolerance
of limit limit values limit limit
for an outfall values for values for a
leading up a short sea long sea
to near- outfall outfall
shore water

1. | Total suspended solids mg/1, max. 30 50 250

2. | Total dissolved solids mg/1, max. 2100 - -

3. | pH value at ambient temperature - 6.0-8.5 55-9.0 55-9.0

4. | Biochemical Oxygen demand (BOD, in | mg/1,max. 15 75 400

5 days at 20°C)

5. | Temperature at the point of discharge °C, max Ambient Ambient Ambient
water water water
temperature temperature temperature
+/- 5 or 35 +/- 5 or 35 +/- 5 or 35
whichever whichever whichever
is lesser is lesser is lesser
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No. Parameter Unit, type Tolerance Tolerance Tolerance
of limit limit values limit limit
for an outfall values for values for a
leading up a short sea long sea
to near- outfall outfall
shore water
6. | Oils and greases mg/1,max. 5 12 15
7. | Phenols (‘as C.H,OH) mg/l,max. 1 1 5
8. | Chemical oxygen demand (COD) mg/l,max. 50 400 800
9. | Dissolved phosphates (as P) mg/1,max. 1 5 10
10. | Ammoniacal nitrogen (as N) mg/1,max. 15 50 150
11. | Cyanides (as CN) mg/1,max. 0.1 0.2 0.4
12. | Total residual chlorine mg/1,max. 0.5 0.5 1.0
(as Cl)
13. | Fluorides (as F) mg/1,max. 2 2 5
14. | Sulphides (as S) mg/1,max. 2 2 5
15. | Arsenic, total (as As) mg/1,max. 0.08 0.1 0.2
16. | Cadmium, total (as Cd) mg/1,max. 0.02 0.05 0.10
17. | Chromium, total (as Cr) mg/1,max. 0.05 0.05 0.10
18. | Chromium, hexavalent (as Cr") mg/1,max. 0.01 0.01 0.05
19. | Copper, total (as Cu) mg/1,max. 1.0 1.0 1.0
20. | Lead, total (as Pb) mg/1,max. 0.05 0.10 0.10
21. | Mercury, total (as Hg) mg/1,max. 0.001 0.002 0.01
22. | Nickel, total (as Ni) mg/1,max. 0.1 0.2 1.0
23. | Selenium, total (as Se) mg/1,max. 0.01 0.05 0.10
24. | Zinc, total (as Zn) mg/1,max. 3 3 5
25. | Silver, total (as Ag) mg/1,max. 0.005 0.035 0.35
26. | Pesticides (Total) mg/1,max. 0.005 0.005 0.05
27. | Surfactants (Total) mg/l, max. 1 5 10
28. | Faecal Coliform MPN/100ml,max 150 1500 107
29. | Radioactivity Gross alpha activity + Bg/l maximum 0.5 0.5 0.5
30. | Radioactivity Gross beta activity + Bg/l maximum 1.0 1.0 1.0
LIST IB
Colour Parameters
No. Parameter Unit, type of limit Tolerance limit values for an outfall
leading up to near shore water
Colour Maximum spectral absorption

400-499 nm- (Yellow range)
500-599 nm- (Red range)
600-750 nm- (Blue range)

coefficient
7 max
5 max
3 max
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Note 1: All efforts shall be made to remove unpleasant odour as practicable as possible.

Note 2: These limit values are based on the premise that for an outfall leading up to near-shore water with no dilution, for short
sea outfalls 1:10 and for long sea outfalls 1: 100 respectively. In an event where the dilution factor for a respective category
mentioned above is found to be less, the limit values given in the Lists shall be adjusted on a proportional basis so as to give
rise to more stringent values.

Note 3: The limit values given in the List shall be measured at the entrance of the outfall preferably at the pumping station or
a manhole.

Note 4: In the case of application of this List, the design incorporating bathymetry, dilution based on actual meteorological
and current data at the place of construction, construction details such as pipe details (length of the pipe), anchoring details
and diffuser descriptions etc. shall be approved by the Coast Conservation and Coastal Resource Management Department, the
Marine Environment Protection Authority, and any other relevant authorities as the case may be, and the letter/s of approval
shall be submitted to the Authority along with the application for Environmental Protection Licence.

Note 5: The Authority may decide the final discharge point for either near shore water, short sea out fall or long sea out fall as
the case may be, on the basis of an environmental screening of the likely impacts.

Note 6: In case of the tolerance limits of radioactive materials exceeds, the standards stipulated by the Sri Lanka Atomic
Energy Regulatory Council shall apply.

LIST ITA

Tolerance limits for the discharge of wastewater or effluents into Coastal Waters

No. Parameter Unit, type of | Tolerance limit values for coastal waters
limit

1. Total suspended solids mg/1, max. 50

2. Total dissolved solids mg/1, max. 1000

3. pH at ambient temperature - 6.0-8.5

4. Biochemical oxygen demand (BOD; in 5 days at mg/l,max. 30

20°C)
5. Temperature at the point of discharge °C, max Ambient water temperature
+ 5 or 40 whichever is lesser

6 Oils and greases mg/l,max. 10

7. Phenols (as C.H,OH) mg/1,max. 1

8. Chemical oxygen demand (COD) mg/1,max. 250

9. Dissolved phosphates (as P) mg/1,max. 5

10. | Total Kjeldhal nitrogen (as N) mg/1,max. 150

I1. | Ammoniacal nitrogen (as N) mg/1,max. 50

12. | Cyanide (as CN) mg/1,max. 0.05

13. | Total residual chlorine (as Cl,) mg/1,max. 0.5

14. | Chlorides (as Cl) mg/1, max. Shall not change 20% from the ambient

level at any point of the tidal cycle.

15. | Fluorides (as F) mg/1,max. 2.0

16. | Sulphides (as S) mg/1,max. 2.0

17. | Arsenic, total (as As) mg/1,max. 0.05
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No. Parameter Unit, type of | Tolerance limit values for coastal waters
limit
18. | Cadmium, total (as Cd) mg/1,max. 0.05
19. | Chromium, total (as Cr) mg/1,max. 0.05
20. | Chromium, hexavalent (as Cr®) mg/1,max. 0.01
21. | Copper, total (as Cu) mg/1,max. 0.05
22. | Lead, total (as Pb) mg/1,max. 0.05
23. | Mercury, total (as Hg) mg/1,max. 0.001
24. | Nickel, total (as Ni) mg/1,max. 0.2
25. | Selenium, total (as Se) mg/1,max. 0.05
26. | Zinc, total (as Zn) mg/1,max. 1.0
27. | Silver, total (as Ag) mg/1,max. 0.035
28. | Pesticides (Total) mg/1,max. 0.005
29. | Surfactants (Total) mg/l, max. 5.0
30. | Sulphates (as S) mg/l, max. 250
31. | Faecal coliform MPN/100ml, 150
max.
32. | Radioactivity Gross alpha activity + Bg/l maximum | 0.5
33. | Radioactivity Gross beta activity + Bg/l maximum | 1.0
LIST IIB
Colour Parameters
No. Parameter Unit, type of limit | Tolerance limit values for coastal waters
Colour Maximum spectral absorption
coefficient
I. 400-499 nm- (Yellow range) m’! 7 max
. 500-599 nm- (Red range) m’! 5 max
3. 600-750 nm- (Blue range) m! 3 max

Note 1: All efforts shall be made to remove unpleasant odour as practicable as possible.
Note 2: These limit values are based on the premise that for coastal water the dilution factor may be at least 1:8. In an event
where the dilution factor is found to be less, the limit values given in the Lists shall be adjusted on a proportional basis so as to

give rise to more stringent limit values.

Note 3: In case of the tolerance limits of radioactive materials exceeds, the standards stipulated by the Sri Lanka Atomic
Energy Regulatory Council shall apply.
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LIST IIA

Tolerance limits for the discharge of wastewater or effluent into Inland Surface Waters

No. Parameter Unit, type of limit Tolerance limit values for Inland
surface waters
1. Total suspended solids mg/1, max. 50
2. Total dissolved solids mg/1, max. 1000
3. pH at ambient temperature - 6.0-8.5
4. Biochemical oxygen demand mg/1,max. 30
(BOD; in 5 days at 20° C)
5. Temperature at the point of discharge °C, max. Ambient water temperature
+ 5 or 40 whichever is lesser
6. Oils and greases mg/1,max. 10
7. Phenols (as C.H,OH) mg/1,max. 1.0
8. Chemical oxygen demand (COD) mg/1,max. 250
9. Dissolved phosphates (as P) mg/1,max. 5
10. | Total Kjeldhal nitrogen (as N) mg/1,max. 150
11. | Ammoniacal nitrogen (as N) mg/1,max. 50
12. | Nitrate (as N) mg/1,max. 10
13. | Cyanide (as CN) mg/1,max. 0.05
14. | Total residual chlorine (as Cl,) mg/1,max. 0.5
15. | Chlorides (as CI) mg/1,max. 400
16. | Fluorides (as F) mg/1,max. 2.0
17. | Sulphides (as S) mg/1,max. 0.5
18. | Arsenic, total (as As) mg/1,max. 0.05
19. | Cadmium, total (as Cd) mg/1,max. 0.03
20. | Chromium, total (as Cr) mg/1,max. 0.05
21. | Chromium, hexavalent (as Cr®") mg/1,max. 0.01
22. | Copper, total (as Cu) mg/1,max. 0.05
23. | Iron, total (as Fe) mg/1,max. 3.0
24. | Lead, total (as Pb) mg/1,max. 0.05
25. | Mercury, total (as Hg) mg/1,max. 0.001
26. | Nickel, total (as Ni) mg/1,max. 0.2
27. | Selenium, total(as Se) mg/1,max. 0.05
28. | Zinc, total (as Zn) mg/1,max. 2.0
29. | Silver, total (as Ag) mg/1,max. 0.035
30. | Pesticides (Total) mg/1,max. 0.005
31. | Surfactants (Total) mg/l, max. 5.0
32. | Faecal coliform MPN/100ml, max. 150
33. | Sulphates (as S) mg/l, max. 250
34. | Radioactivity Gross alpha activity + Bg/l maximum 0.5
35. | Radioactivity Gross beta activity + Bg/l maximum 1.0
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LIST IIIB

Colour Parameters

No. Parameter Unit, type of limit Tolerance limit values for
inland surface waters
Colour Maximum spectral absorption
coefficient
1. 400-499 nm- (Yellow range) m! 7 max
2. 500-599 nm- (Red range) m! 5 max
3. 600-750 nm- (Blue range) m’! 3 max

Note 1: All efforts shall be made to remove unpleasant odour as practicable as possible.

Note 2: These limit values are based on the premise that for inland surface waters the dilution factor may be at least 1:8. In an
event where the dilution factor is found to be less, the limit values given in the Lists shall be adjusted on a proportional basis so
as to give rise to more stringent limit values.

Note 3: In case of the tolerance limits of radioactive materials exceeds, the standards stipulated by the Sri Lanka Atomic
Energy Regulatory Council shall apply.

LIST IV

Tolerance limits for the discharge of wastewater or effluent on land for agriculture purposes

No. Parameter Unit, type of limit Tolerance limit values for on land
disposal

1 Total dissolved solids mg/1, max. 2000

2. pH at ambient temperature - 6.5-8.5
3. Biochemical oxygen demand mg/1,max. 250

(BOD, in 5 days at 20°C)

4. Oils and greases mg/1,max. 10

5. Chemical oxygen demand (COD) mg/1,max. 400

6. Chlorides (as Cl) mg/1,max. 300

7. Sulphates ( as S) mg/1,max. 350

8. Boron (as B) mg/1,max. 2.0

9. Arsenic, total (as As) mg/1,max. 0.01

10. | Cadmium, total (as Cd) mg/1,max. 0.003
11. | Chromium, total (as Cr) mg/1,max. 0.05

12. | Lead, total (as Pb) mg/1,max. 0.01

13. | Mercury, total (as Hg) mg/1,max. 0.001
14. | Sodium adsorption ratio (SAR) max 10

15. | Residual Sodium carbonate (RSC) miliequivalant / 1.25

1, max.
16. | Nitrate (as N) mg/l,max. 10
17. | Electrical conductivity uS/em, max 2500
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No. Parameter Unit, type of limit Tolerance limit values for on land
disposal

18. | Faecal coliform MPN/100ml, max. | 1000

19. | Copper total (as Cu) mg/1,max. 0.2

20. | Cyanide (as CN) mg/1,max. 0.05

21. | Nickel total (as Ni) mg/1,max. 0.02

22. | Selenium total (as Se) mg/1,max. 0.01

23. | Zinc total (as Zn) mg/1,max. 1.0

24. | Discharge rate m3/hectare/day as decided in accordance with the
Hydrolic loading rate notes given herein below

25. | Radioactivity Gross alpha activity + Bg/l maximum 0.5

26. | Radioactivity Gross beta activity + Bg/l maximum 1.0

Note 1: The effluent discharge on land shall only be allowed under the following conditions;
(&) The highest seasonal groundwater table usually envisaged during rainy season Shall be at least 0.5 meters below the
existing ground surface.

(b) The natural slope of the existing ground surface shall not be steeper than 30 Percent (or 16.7 degrees).

Provided however, the discharge on ground, steeper than 30% could be allowed under the circumstances where measures are
taken in order to curtail the run off arising due to the said discharge.

In this context a report showing the methods by which the runoff be curtailed shall be submitted to the Authority and the
approval for the proposed method shall be obtained.

A test report indicating the design infiltration rate done by a competent authority for the soil investigations shall be submitted
to the Authority.

Note 2: The in-situ infiltration rate of the land to which the effluents be discharged shall be measured in accordance with the
standard test method for infiltration rate of soils in the field using double- ring infiltrometers stipulated in ASTM D3385-09 or
by a standard test method followed at present.

Note 3: In case if the soil layers are different, the number of in-situ tests to be carried out for the land to which the effluents
discharge is planned shall be decided as follows:-

(i) For aland having an extent up to 0.1 hectare (1000 m?) - 1test
(ii) For a land having an extent greater than 0.1 hectare (1000 m?) - 2tests
and up to 1.0 hectare (10,000m?)
(iii) For a land having an extent greater than 1.0 hectare (10,000 m?) - 3tests
and up to 5.0 hectare (50,000m?)
(iv) For a land having an extent greater than 5.0 hectare (50,000 m?) - Stests

Note 4: Design infiltration rate will be obtained by getting the average infiltration rate from clause (3) and it will be multiplied
by the factor of safety 1/3. This method of estimation of infiltration rate will be recommended merely to account for the
variation of soil strata in the land to which the effluent be discharged.
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Note 5: A report encompassing method of delivery of effluents to the land, method of irrigation over the land, number of hours
of application, effluent storage facilities, types of crops and any other details envisaged shall be forwarded to the Authority.

Note 6: The Authority has the sole discretion to decide based on the reports submitted the applicable infiltration rate so that
the project developer could adhere to the given infiltration rate in deciding the land requirement for disposal of effluent for the
purpose of agriculture.

Note 7: In case of the tolerance limits of radioactive materials exceeds, the standards stipulated by the Sri Lanka Atomic
Energy Regulatory Council shall apply.

LISTV

Tolerance limits for the discharge of leachates in respect of either solid waste or hazardous waste landfill
into either Inland Surface Waters, Coastal Water or both

No. Parameter Unit, type of limit Tolerance limit values
pH at the ambient temperature - 6.0-8.5
2. Total suspended solids mg/1,max. 100
3. Biochemical oxygen demand mg/1,max. 80
(BOD; in 5 days at 20° C)

4 Chemical oxygen demand (COD) mg/1,max. 1000
5 Total nitrogen (as N) mg/1,max. 100
6. Ammoniacal nitrogen (as N) mg/1,max. 50
7 Total phosphorus (as P) mg/1,max. 8.0
8 Arsenic, total (as As) mg/1,max. 0.1
9 Cadmium, total (as Cd) mg/1,max. 0.05
10. | Chromium, total (asCr) mg/1,max. 0.5
11. | Chromium, hexavalent (as Cr ) mg/1,max. 0.05
12. | Copper, total (as Cu) mg/1,max. 0.05
13. | Iron, total (as Fe) mg/1,max. 3.0
14. | Lead, total (as Pb) mg/1,max. 0.1
15. | Mercury, total (as Hg) mg/1,max. 0.002
16. | Nickel, total (as Ni) mg/1,max. 0.2
17. | Selenium, total (as Se) mg/1,max. 0.05
18. | Zinc, total (as Zn) mg/1,max. 1.0
19. | Silver, total (as Ag) mg/1,max. 0.035

Note 1: All efforts shall be made to remove unpleasant odour and colour as practicable as possible.

Note 2: These limit values are based on the premise that for either inland surface water or coastal water, as the case may
be, the dilution factor may be at least 1:8. In an event where the dilution factor is found to be less, the limit values in the List
shall be adjusted on a proportional basis so as to give rise to more stringent limit values.

Note 3: The List V is a set of interim criteria applicable for a specific period of 3 years from the date of enactment of these

regulations and thereafter the general standards given in either List ITA, List IIB, List IIIA or List I1IB, as the case may be, shall
be applicable.
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Note 4: The Authority may decide the final discharge point for either inland surface water or coastal water, as the case may be,
on the basis of an environmental screening of the likely impacts.

LIST VIA

Tolerance limits for the discharge of wastewater or effluent into public sewer network, connected either to a common

treatment plant or a sea outfall or a combination of both

No. Parameter Unit, type of limit Tolerance limit values
1. Total suspended solids mg/1, max. 500
2. Total dissolved solids mg/1, max. 3000
3. pH at the ambient temperature - 5.5-9.0
4. Biochemical oxygen demand mg/l,max. 400

(BOD; in 5 days at 20° C)
5. Temperature at the discharge point °C, max 45
6. Oils and greases mg/1, max. 20
7. Phenols (as C,H,OH) mg/1, max. 5.0
8. Chemical oxygen demand (COD) mg/1, max. 800
9. Total Phosphorous (as P) mg/1, max. 35

10. | Total Kjeldhal nitrogen (as N) mg/1, max. 350
11. | Free ammonia (as N) mg/1, max. 50
12. | Ammoniacal nitrogen (as N) mg/1, max. 50
13. | Cyanide (as CN) mg/1, max. 2.0
14. | Total residual chlorine (as Cl,) mg/1, max. 2.0
15. | Chlorides (as Cl) mg/1, max. 1200
16. | Fluorides (as F) mg/1, max. 10
17. | Sulphides (as S) mg/1, max. 2.0
18. | Arsenic, total (as As) mg/1, max. 0.1
19. | Cadmium, total (as Cd) mg/1, max. 0.1

20. | Chromium, total (as Cr) mg/1, max. 2.0

21. | Chromium, hexavalent (as Cr®") mg/1, max. 0.5

22. | Copper, total (as Cu) mg/1, max. 3.0

23. | Lead, total (as Pb) mg/1, max. 0.1
24. | Mercury, total (as Hg) mg/1, max. 0.005
25. | Nickel, total (as Ni) mg/1,max. 3.0

26. | Selenium, total (as Se) mg/1,max. 0.1
27. | Zinc, total (as Zn) mg/1,max. 5.0
28. | Pesticides (Total) mg/1,max. 0.005
29. | Surfactants (Total) mg/l, max. 50
30. | Sulphates (as S) mg/l, max. 350
31. | Radioactivity Gross alpha activity + Bg/l maximum 0.5
32. | Radioactivity Gross beta activity + Bg/l maximum 1.0
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LIST VIB

Colour Parameters

No. Parameter Unit, type of limit Tolerance limit values
Colour Maximum spectral absorption
coefficient
l. 400-499 nm- (Yellow range) m! 7 max
2. 500-599 nm- (Red range) m’! 5 max
3. 600-750 nm- (Blue range) m! 3 max
Note 1: Following conditions shall be met:
» Discharge of highly viscous material shall be prohibited.
* Sludge including Calcium Carbide shall not be discharged.
» Substances producing inflammable vapours shall be absent
* Oil based substances shall not be discharged.
Note 2: In case of the tolerance limits of radioactive materials exceeds, the standards stipulated by the Sri Lanka

Atomic Energy Regulatory Council shall apply.

For the purposes of this Schedule-

“Coastal water” means a body of surface water confined in an area lying within a limit of 300 meters landwards of
the mean high water line or surface water in a river, stream, lagoon or any other body of water connected to the sea
either permanently or periodically, within to a limit of 2 km landwards measured perpendicular from the mean high
water line;

“Coastal Zone” means that the area referred to in the Coast Conservation Act, No.57 of 1981;

“Dilution factor” means the ratio of the quantity of wastewater or effluent that is discharged to the average quantity
of diluting water available which accounts for both the effluent discharged and the receiving water at the point of
disposal;

“Ground water” means water that collects or flows beneath the Earth's surface, filling the porous spaces in soil,
sediment, and rocks, which originates from rain and is the source of water for aquifers, springs, and wells; the upper
surface of groundwater is reckoned to be the water table;

“Inland surface water” means any standing or flowing water on the surface of the land extending up to the boundary
of the coastal water;

“Leachate” means liquid that seeps through solid waste or other medium and has extracts of dissolved or suspended
material from it.

“Long sea outfall” means a pipeline or a tunnel that discharges wastewater or effluent from a prescribed activity and
is laid underneath the marine water with a mechanism to achieve intended dilution in such a manner that there shall

be a minimum dilution factor of 1:100 at a distance of 500 metres from the point of exit of the pipeline or tunnel;

“Marine water” means the water in the area bounded by the mean low water line and the outer limit of the territorial
sea;

“Near-Shore water” means the water in the area bounded by the mean low water line and a line drawn parallel to
wave breaking with a depth of 2.0 metres from the mean sea level;
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“Outfall leading up to the near-shore” means a pipeline or a tunnel that discharges wastewater or effluent from a
prescribed activity and is laid underneath the marine water with no dilution expected at a distance of 1.0 metre from
the point of exit of the pipeline or tunnel;

“Short sea outfall” means a pipeline or a tunnel that discharges wastewater or effluent from a prescribed activity and
is laid underneath the marine water with a mechanism to achieve intended dilution in such a manner that there shall
be a minimum dilution factor of 1:10 at a distance of 10 metres from the point of exit of the pipeline or tunnel; and

“Surface Water” means any standing or flowing water on the surface of the land which includes inland surface water,
coastal water and marine water excluding ground water.".

(6) by the substitution for the Schedule III thereof, of the following:-

“SCHEDULE III
LICENCE FEE

The Licence Fee and the Renewal Fee for the activities, except the mining activities, specified in Parts A, B and C of the
Order made under section 23A of the National Environmental Act, No.47 of 1980, shall be as follows: -

Part Duration Fee
Rs
A One year or less 15,000/=
B One year or less 10,000/=
C Two years or less 4,000/=
(payable in two equal installments)
D Three years or less 4,500/=
(payable in three equal installments)

The Licence Fee and the Renewal Fee for the mining activities, specified in Parts A, B and C of the Order made under

Section 23A of the National Environmental Act, No.47 of 1980, shall be as follows:-

Part Duration Fee
Rs
A Three years or less 45,000/=
B Three years or less 30,000/=
C Three years or less 6,000/=

Note: Half of the actual Licence Fee and the Renewal Fee shall be levied from hospitals and waste management facilities
operated by government and government institutions.”.

2. Any person, who, on the date of coming into operation of these regulations, is carrying out a prescribed activity
with specific tolerance limits shall, within a period of twelve (12) months or within a period specified by the Authority, make
an application to the Authority in the form set out in the Schedule II and obtain an Environmental Protection License in

respect of such activity.

EOG 01 - 0261/1

PRINTED AT THE DEPARTMENT OF GOVERNMENT PRINTING, SRI LANKA.
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Applicability and Approach

This guideline applies to projects that have either direct or indirect
discharge of process wastewater, wastewater from utility
operations or stormwater to the environment. These guidelines
are also applicable to industrial discharges to sanitary sewers that
discharge to the environment without any treatment. Process
wastewater may include contaminated wastewater from utility
operations, stormwater, and sanitary sewage. It provides
information on common techniques for wastewater management,
water conservation, and reuse that can be applied to a wide range
of industry sectors. This guideline is meant to be complemented
by the industry-specific effluent guidelines presented in the
Industry Sector Environmental, Health, and Safety (EHS)
Guidelines. Projects with the potential to generate process
wastewater, sanitary (domestic) sewage, or stormwater should
incorporate the necessary precautions to avoid, minimize, and
control adverse impacts to human health, safety, or the

environment.

In the context of their overall ESHS management system, facilities

should:

Understand the quality, quantity, frequency and sources of
liquid effluents in its installations. This includes knowledge
about the locations, routes and integrity of internal drainage
systems and discharge points

Plan and implement the segregation of liquid effluents
principally along industrial, utility, sanitary, and stormwater
categories, in order to limit the volume of water requiring
specialized treatment. Characteristics of individual streams
may also be used for source segregation.

Identify opportunities to prevent or reduce wastewater
pollution through such measures as recycle/reuse within their
facility, input substitution, or process modification (e.g.
change of technology or operating conditions/modes).
Assess compliance of their wastewater discharges with the
applicable: (i) discharge standard (if the wastewater is
discharged to a surface water or sewer), and (i) water quality
standard for a specific reuse (e.g. if the wastewater is reused
for irrigation).

Additionally, the generation and discharge of wastewater of any

type should be managed through a combination of:

Water use efficiency to reduce the amount of wastewater
generation

Process modification, including waste minimization, and
reducing the use of hazardous materials to reduce the load of
pollutants requiring treatment

If needed, application of wastewater treatment techniques to
further reduce the load of contaminants prior to discharge,
taking into consideration potential impacts of cross-media
transfer of contaminants during treatment (e.g., from water to

air or land)

APRIL 30, 2007
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When wastewater treatment is required prior to discharge, the

level of treatment should be based on:

Whether wastewater is being discharged to a sanitary sewer
system, or to surface waters

National and local standards as reflected in permit
requirements and sewer system capacity to convey and treat
wastewater if discharge is to sanitary sewer

Assimilative capacity of the receiving water for the load of
contaminant being discharged wastewater if discharge is to
surface water

Intended use of the receiving water body (e.g. as a source of
drinking water, recreation, irrigation, navigation, or other)
Presence of sensitive receptors (e.g., endangered species)
or habitats

Good International Industry Practice (GIIP) for the relevant

industry sector

General Liquid Effluent Quality

Discharge to Surface Water

Discharges of process wastewater, sanitary wastewater,
wastewater from utility operations or stormwater to surface water
should not result in contaminant concentrations in excess of local
ambient water quality criteria or, in the absence of local criteria,
other sources of ambient water quality.3> Receiving water use36

and assimilative capacity®, taking other sources of discharges to

35 An example is the US EPA National Recommended Water Quality Criteria
http://www.epa.goviwaterscience/criteria/wacriteria.html

36 Examples of receiving water uses as may be designated by local authorities
include: drinking water (with some level of treatment), recreation, aquaculture,
irrigation, general aquatic life, ornamental, and navigation. Examples of health-
based guideline values for receiving waters include World Health Organization
(WHO) guidelines for recreational use
(http://www.who.int/water_sanitation_health/dwg/guidelines/en/index.html)

37 The assimilative capacity of the receiving water body depends on numerous
factors including, but not limited to, the total volume of water, flow rate, flushing
rate of the water body and the loading of pollutants from other effluent sources in

the receiving water into consideration, should also influence the
acceptable pollution loadings and effluent discharge quality.
Additional considerations that should be included in the setting of
project-specific performance levels for wastewater effluents

include:

Process wastewater treatment standards consistent with
applicable Industry Sector EHS Guidelines. Projects for
which there are no industry-specific guidelines should
reference the effluent quality guidelines of an industry sector
with suitably analogous processes and effluents;

Compliance with national or local standards for sanitary
wastewater discharges or, in their absence, the indicative
guideline values applicable to sanitary wastewater
discharges shown in Table 1.3.1 below;

Temperature of wastewater prior to discharge does not result
in an increase greater than 3°C of ambient temperature at
the edge of a scientifically established mixing zone which
takes into account ambient water quality, receiving water use

and assimilative capacity among other considerations.

Discharge to Sanitary Sewer Systems
Discharges of industrial wastewater, sanitary wastewater,
wastewater from utility operations or stormwater into public or

private wastewater treatment systems should:

Meet the pretreatment and monitoring requirements of the
sewer treatment system into which it discharges.

Not interfere, directly or indirectly, with the operation and
maintenance of the collection and treatment systems, or

pose a risk to worker health and safety, or adversely impact

the area or region. A seasonally representative baseline assessment of ambient
water quality may be required for use with established scientific methods and
mathematical models to estimate potential impact to the receiving water from an
effluent source.
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characteristics of residuals from wastewater treatment
operations.

Be discharged into municipal or centralized wastewater
treatment systems that have adequate capacity to meet local
regulatory requirements for treatment of wastewater
generated from the project. Pretreatment of wastewater to
meet regulatory requirements before discharge from the
project site is required if the municipal or centralized
wastewater treatment system receiving wastewater from the
project does not have adequate capacity to maintain

regulatory compliance.

Land Application of Treated Effluent

The quality of treated process wastewater, wastewater from utility
operations or stormwater discharged on land, including wetlands,
should be established based on local regulatory requirements. .
Where land is used as part of the treatment system and the
ultimate receptor is surface water, water quality guidelines for
surface water discharges specific to the industry sector process
should apply.38 Potential impact on soil, groundwater, and surface
water, in the context of protection, conservation and long term
sustainability of water and land resources should be assessed

when land is used as part of any wastewater treatment system.

Septic Systems

Septic systems are commonly used for treatment and disposal of
domestic sanitary sewage in areas with no sewerage collection
networks, Septic systems should only be used for treatment of
sanitary sewage, and unsuitable for industrial wastewater
treatment. When septic systems are the selected form of
wastewater disposal and treatment, they should be:

38 additional guidance on water quality considerations for land application is
available in the WHO Guidelines for the Safe Use of Wastewater, Excreta and
Greywater. Volume 2: Wastewater Use in Agriculture
http://www.who.int/water_sanitation_health/wastewater/gsuweg2/en/index.html

Properly designed and installed in accordance with local
regulations and guidance to prevent any hazard to public
health or contamination of land, surface or groundwater.

Well maintained to allow effective operation.

Installed in areas with sufficient soil percolation for the design
wastewater loading rate.

Installed in areas of stable soils that are nearly level, well
drained, and permeable, with enough separation between the
drain field and the groundwater table or other receiving

waters.

Wastewater Management

Wastewater management includes water conservation,
wastewater treatment, stormwater management, and wastewater
and water quality monitoring.

Industrial Wastewater

Industrial wastewater generated from industrial operations
includes process wastewater, wastewater from utility operations,,
runoff from process and materials staging areas, and
miscellaneous activities including wastewater from laboratories,
equipment maintenance shops, etc.. The pollutants in an industrial
wastewater may include acids or bases (exhibited as low or high
pH), soluble organic chemicals causing depletion of dissolved
oxygen, suspended solids, nutrients (phosphorus, nitrogen),
heavy metals (e.g. cadmium, chromium, copper, lead, mercury,
nickel, zinc), cyanide, toxic organic chemicals, oily materials, and
volatile materials. , as well as from thermal characteristics of the
discharge (e.g., elevated temperature). Transfer of pollutants to
another phase, such as air, soil, or the sub-surface, should be

minimized through process and engineering controls.

Process Wastewater — — Examples of treatment approaches
typically used in the treatment of industrial wastewater are

summarized in Annex 1.3.1. While the choice of treatment
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technology is driven by wastewater characteristics, the actual
performance of this technology depends largely on the adequacy
of its design, equipment selection, as well as operation and
maintenance of its installed facilities. Adequate resources are
required for proper operation and maintenance of a treatment
facility, and performance is strongly dependent on the technical
ability and training of its operational staff. One or more treatment
technologies may be used to achieve the desired discharge
quality and to maintain consistent compliance with regulatory
requirements. The design and operation of the selected
wastewater treatment technologies should avoid uncontrolled air
emissions of volatile chemicals from wastewaters. Residuals from
industrial wastewater treatment operations should be disposed in
compliance with local regulatory requirements, in the absence of
which disposal has to be consistent with protection of public health
and safety, and conservation and long term sustainability of water
and land resources.

Wastewater from Utilities Operations - Utility operations such
as cooling towers and demineralization systems may result in high
rates of water consumption, as well as the potential release of
high temperature water containing high dissolved solids, residues
of biocides, residues of other cooling system anti-fouling agents,
etc. Recommended water management strategies for utility

operations include:

Adoption of water conservation opportunities for facility
cooling systems as provided in the Water Conservation
section below;

Use of heat recovery methods (also energy efficiency
improvements) or other cooling methods to reduce the
temperature of heated water prior to discharge to ensure the
discharge water temperature does not result in an increase
greater than 3°C of ambient temperature at the edge of a
scientifically established mixing zone which takes into

account ambient water quality, receiving water use, potential
receptors and assimilative capacity among other
considerations;

Minimizing use of antifouling and corrosion inhibiting
chemicals by ensuring appropriate depth of water intake and
use of screens. Least hazardous alternatives should be used
with regards to toxicity, biodegradability, bioavailability, and
bioaccumulation potential. Dose applied should accord with
local regulatory requirements and manufacturer
recommendations;

Testing for residual biocides and other pollutants of concern
should be conducted to determine the need for dose

adjustments or treatment of cooling water prior to discharge.

Stormwater Management - Stormwater includes any surface
runoff and flows resulting from precipitation, drainage or other
sources. Typically stormwater runoff contains suspended
sediments, metals, petroleum hydrocarbons, Polycyclic Aromatic
Hydrocarbons (PAHSs), coliform, etc. Rapid runoff, even of
uncontaminated stormwater, also degrades the quality of the
receiving water by eroding stream beds and banks. In order to
reduce the need for stormwater treatment, the following principles
should be applied:

Stormwater should be separated from process and sanitary
wastewater streams in order to reduce the volume of
wastewater to be treated prior to discharge

Surface runoff from process areas or potential sources of
contamination should be prevented

Where this approach is not practical, runoff from process and
storage areas should be segregated from potentially less
contaminated runoff

Runoff from areas without potential sources of contamination
should be minimized (e.g. by minimizing the area of

impermeable surfaces) and the peak discharge rate should
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be reduced (e.g. by using vegetated swales and retention
ponds);

Where stormwater treatment is deemed necessary to protect
the quality of receiving water bodies, priority should be given
to managing and treating the first flush of stormwater runoff
where the majority of potential contaminants tend to be
present;

When water quality criteria allow, stormwater should be
managed as a resource, either for groundwater recharge or
for meeting water needs at the facility;

Oil water separators and grease traps should be installed
and maintained as appropriate at refueling facilities,
workshops, parking areas, fuel storage and containment
areas.

Sludge from stormwater catchments or collection and
treatment systems may contain elevated levels of pollutants
and should be disposed in compliance with local regulatory
requirements, in the absence of which disposal has to be
consistent with protection of public health and safety, and
conservation and long term sustainability of water and land

resources.

Sanitary Wastewater
Sanitary wastewater from industrial facilities may include effluents
from domestic sewage, food service, and laundry facilities serving

site employees. Miscellaneous wastewater from laboratories,

medical infirmaries, water softening etc. may also be discharged
to the sanitary wastewater treatment system. Recommended

sanitary wastewater management strategies include:

Segregation of wastewater streams to ensure compatibility
with selected treatment option (e.g. septic system which can
only accept domestic sewage);

Segregation and pretreatment of oil and grease containing
effluents (e.g. use of a grease trap) prior to discharge into
sewer systems;

If sewage from the industrial facility is to be discharged to
surface water, treatment to meet national or local standards
for sanitary wastewater discharges or, in their absence, the
indicative guideline values applicable to sanitary wastewater
discharges shown in Table 1.3.1;

If sewage from the industrial facility is to be discharged to
either a septic system, or where land is used as part of the
treatment system, treatment to meet applicable national or
local standards for sanitary wastewater discharges is
required.

Sludge from sanitary wastewater treatment systems should
be disposed in compliance with local regulatory
requirements, in the absence of which disposal has to be
consistent with protection of public health and safety, and
conservation and long term sustainability of water and land

resources.
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Table 1.3.1 Indicative Values for Treated
Sanitary Sewage Dischargesa

Pollutants Units Guideline Value
pH pH 6-9
BOD mgl/l 30
COD mgl/l 125
Total nitrogen mgll 10
Total phosphorus mgll 2
Oil and grease mg/l 10
Total suspended solids mgll 50
Total coliform bacteria MPNe /100 ml 4002
Notes:
aNot applicable to centralized, municipal, wastewater treatment systems
which are included in EHS Guidelines for Water and Sanitation.
b MPN = Most Probable Number

Emissions from Wastewater Treatment Operations
Air emissions from wastewater treatment operations may include
hydrogen sulfide, methane, ozone (in the case of ozone
disinfection), volatile organic compounds (e.g., chloroform
generated from chlorination activities and other volatile organic
compounds (VOCs) from industrial wastewater), gaseous or
volatile chemicals used for disinfection processes (e.g., chlorine
and ammonia), and bioaerosols. Odors from treatment facilities
can also be a nuisance to workers and the surrounding
community. Recommendations for the management of emissions
are presented in the Air Emissions and Ambient Air Quality
section of this document and in the EHS Guidelines for Water and

Sanitation.

Residuals from Wastewater Treatment Operations

Sludge from a waste treatment plant needs to be evaluated on a
case-hy-case basis to establish whether it constitutes a hazardous

or a non-hazardous waste and managed accordingly as described

in the Waste Management section of this document.

Occupational Health and Safety Issues in
Wastewater Treatment Operations

Wastewater treatment facility operators may be exposed to
physical, chemical, and biological hazards depending on the
design of the facilities and the types of wastewater effluents
managed. Examples of these hazards include the potential for
trips and falls into tanks, confined space entries for maintenance
operations, and inhalation of VOCs, bioaerosols, and methane,
contact with pathogens and vectors, and use of potentially
hazardous chemicals, including chlorine, sodium and calcium
hypochlorite, and ammonia. Detailed recommendations for the
management of occupational health and safety issues are
presented in the relevant section of this document. Additional
guidance specifically applicable to wastewater treatment systems

is provided in the EHS Guidelines for Water and Sanitation.

Monitoring

A wastewater and water quality monitoring program with adequate
resources and management oversight should be developed and
implemented to meet the objective(s) of the monitoring program.
The wastewater and water quality monitoring program should
consider the following elements:

Monitoring parameters: The parameters selected for
monitoring should be indicative of the pollutants of concern
from the process, and should include parameters that are

regulated under compliance requirements;

Monitoring type and frequency: Wastewater monitoring
should take into consideration the discharge characteristics
from the process over time. Monitoring of discharges from
processes with batch manufacturing or seasonal process

variations should take into consideration of time-dependent
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variations in discharges and, therefore, is more complex than
monitoring of continuous discharges. Effluents from highly
variable processes may need to be sampled more frequently
or through composite methods. Grab samples or, if
automated equipment permits, composite samples may offer
more insight on average concentrations of pollutants over a
24-hour period. Composite samplers may not be appropriate
where analytes of concern are short-lived (e.g., quickly

degraded or volatile).

Monitoring locations: The monitoring location should be
selected with the objective of providing representative
monitoring data. Effluent sampling stations may be located
at the final discharge, as well as at strategic upstream points
prior to merging of different discharges. Process discharges
should not be diluted prior or after treatment with the
objective of meeting the discharge or ambient water quality
standards.

Data quality: Monitoring programs should apply
internationally approved methods for sample collection,
preservation and analysis. Sampling should be conducted by
or under the supervision of trained individuals. Analysis
should be conducted by entities permitted or certified for this
purpose. Sampling and Analysis Quality Assurance/Quality
Control (QA/QC) plans should be prepared and,
implemented. QA/QC documentation should be included in
monitoring reports.
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Annex 1.3.1 - Examples of Industrial Wastewater Treatment Approaches

Pollutant/Parameter
pH

Control Options / Principle
Chemical, Equalization

Common End of Pipe Control Technology
Acid/Base addition, Flow equalization

Oil and Grease / TPH

Phase separation

Dissolved Air Floatation, oil water separator, grease trap

TSS - Settleable

Settling, Size Exclusion

Sedimentation basin, clarifier, centrifuge, screens

TSS - Non-Settleable

Floatation, Filtration - traditional and
tangential

Dissolved air floatation, Multimedia filter, sand filter, fabric filter,
ultrafiltration, microfiltration

Hi - BOD (> 2 Kg/m3)

Biological - Anaerobic

Suspended growth, attached growth, hybrid

Lo - BOD (< 2 Kg/m3)

Biological - Aerobic, Facultative

Suspended growth, attached growth, hybrid

COD - Non-Biodegradable

Oxidation, Adsorption, Size
Exclusion

Chemical oxidation, Thermal oxidation, Activated Carbon, Membranes

Metals - Particulate and
Soluble

Coagulation, flocculation,
precipitation, size exclusion

Flash mix with settling, filtration - traditional and tangential

Inorganics / Non-metals

Coagulation, flocculation,
precipitation, size exclusion,
Oxidation, Adsorption

Flash mix with settling, filtration - traditional and tangential, Chemical
oxidation, Thermal oxidation, Activated Carbon, Reverse Osmosis,
Evaporation

Organics - VOCs and SVOCs

Biological - Aerobic, Anaerobic,
Facultative; Adsorption, Oxidation

Biological : Suspended growth, attached growth, hybrid; Chemical
oxidation, Thermal oxidation, Activated Carbon

Emissions — Odors and
VOCs

Capture — Active or Passive;
Biological; Adsorption, Oxidation

Biological : Attached growth; Chemical oxidation, Thermal oxidation,
Activated Carbon

Biological Nutrient Removal,

Aerobic/Anoxic biological treatment, chemical hydrolysis and air

LILIELS Chemical, Physical, Adsorption stripping, chlorination, ion exchange

Color B'OIOQ'C‘?“ -.Aeroblc,_Anaer(‘)blc., Biological Aerobic, Chemical oxidation, Activated Carbon
Facultative; Adsorption, Oxidation

Temperature Evaporative Cooling Surface Aerators, Flow Equalization

TDS Concentration, Size Exclusion Evaporation, crystallization, Reverse Osmosis

Active Ingredients/Emerging
Contaminants

Adsorption, Oxidation, Size
Exclusion, Concentration

Chemical oxidation, Thermal oxidation, Activated Carbon, lon
Exchange, Reverse Osmosis, Evaporation, Crystallization

Radionuclides

Adsorption,Size Exclusion,
Concentration

lon Exchange, Reverse Osmosis, Evaporation, Crystallization

Pathogens

Disinfection, Sterilization

Chlorine, Ozone, Peroxide, UV, Thermal

Toxicity

Adsorption, Oxidation, Size
Exclusion, Concentration

Chemical oxidation, Thermal oxidation, Activated Carbon, Evaporation,
crystallization, Reverse Osmosis
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ANNEXURE G : ENVIRONMENTAL RECOMMENDATIONS APPROVAL FROM CEA

SA/RN/PIM/07/34/2022 2022.05.17

Sabaragamuwa Provincial Office, 582/2, Court Junction,
New Town,Ramapura. Tel:- 452226984/ Fax: - 0452233984

Chairman,
Pradhesiya Sabha,
Imbulpe.

Environmental Recommendations from Central Environmental Authority for the
proposed Septage Treatment Plant at Sabaragamuwa University of Sri Lanka , Belihuloya
as land marked called Mahathenna Mukalana, Lot No 354 of sheet no 06 in F.V.P §71.

Vice chancellor, University of Sabaragmuwa ,Belihuloya has submitted an application dated
07.04.2022 to this authority regarding the above matter,

This is to inform you that this Authority has recommended your approval for the proposed
Sewerage treatment plant at the above location subject to following conditions, which should be
strictly adhered by the developer to abate environmental pollution likely to arise from the
operations of this apartment.

. The Preliminary Planning Clearance for the proposed Sewerage treatment plant
should be obtained from Urban Development Authority.

Control Noise, Dust and Vibration Construction Stage:

2. 2.1 Noise level at the boundary of land during the construction stage should be
maintained at or below 75 dB (A) during day. (from 0600 hrs to 2100 hrs)

2.2 No noise generation activities shall be carried out from 6.00 a.m. to 9.00 p.m.

3. All the construction operations shall be carried out in such a way not to cause a nuisance
to the neighbors. During the construction period temporary covers shall be constructed to
an adequate height to reduce the spread of dust and noise.

Operation Stage :

4. Noise levels at the boundary of the Sewerage treatment plant during the operation should
be maintained at or below 55 dB (A) during day time (between 0600 hrs and 1800 hrs)
and at or below 45 dB (A) during might time (between 1800 hrs and 0600 hrs).

Air Pollution Control :
5. Sludge handling operation shall be kept odor free.

Water Pollution Control:

6. 6. Sewerage treatment plant should be constructed to treat domestic waste water and
sewerage arising from building complexes of University premises (hostels,
administrative buildings, canteens, quarters...etc), according to the project proposal
dated April 2022.
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6.2 Treated waste water should be conformed 1o tolerance limits for the discharge of
wastewater or effluent into inland surface waters, in accordance with the standards
and criteria prescribed by the National Environmental (Protection and Quality)
Regulations No. 1 of 2008, published in the gazette No, 1534/18 dated 01.02.2008
amended by gazette No. 2264/17 dated 27.01.2022 (Annexure I).

6.3  Treated wastewater should be discharged disinfected through a natural pond as
proposed.

6.4  If there will be excess quantity of treated waste water will be stored in tanks for
recycling or gardening purposes.

6.5  Except storm waters any other waste water generated from the building complex of
University premises should not be discharged into road side drain or outside the
premises.

Solid Waste Management :

*

7.1  Solid waste including sludge of the Sewerage treatment plant should not be burnt
in an open area.

72 Waste disposal methods should be implemented with the assistance and approval
of the Imbulpe Pradhesiya Sabha.

7.3  The bio-degradable waste may be disposed through Imbulpe Pradhsiya Sabha.

7.4  Adequate precautions shall be adopted to ensurg that the transportation of garbage
would not cause any nuisance or damage to any person.

7.5  No solid waste shall be disposed of into water way or at a site where it is likely to
enter a water body.

7.6 Litter, insects, odor and vectors shall be controlled to prevent sanitary nuisance
and unsightly appearance.

General Conditions :

8.

TE,

Any technological guidance on Environmental Pollution Control could be obtained from
any one of the consultant/specialists listed in the annexed document (Annexure II).

According to gazette extraordinary no.1466/5 dated 10/10/2006 polythene or
polythene products which are 20 microns (20pum) or below in thickness shall not be
used for the industrial/ domestic activities.

If an electricity generator is envisaged to be used, it should be located in a sound proof
chamber and exhaust line of the generator should be directed upwards from the top of the
sound proof chamber where the generator to be installed. Stack emission from the standby

generator should be complied with the following interim source emission standards of
CEA.

Type of pollutant Emission Limit

Particulate Matter (PM) Shall be controlled by fuel quality and
Sulfur Dioxide (SO;) stack height as defined in Regulation
Nitrogen Oxides (NO,) 11 and 12 (Annexure II)

Smoke /Opacity 10% Opacity

Fire protection equipments and facilities shall be made available at strategic locations
within the Treatment Plant premises in consultation with fire service Department.
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17.

18.

Fire protection certificate should be obtained in consultation with Chief Officer of Fire
Brigade of the Ratnapura Municipal Council.

Good housckeeping practices shall be adopted at every time.

Any expansion to the sewerage treatment plant other than those stated in the application
dated 07.04.2022 shall be affected with the prior approval of Central Environmental
Authority.

Any additional conditions stipulated by the Central Environmental Authority as and when
required for controlling any kind of pollution arising from the operation of this facility
shall be strictly adhered to.

This Environmental recommendation letter is issued in relation to this proposed sewerage
treatment plant should no way be considered as a final approval granted for the sitting of
this proposed treatment plant at this location. The written approval of the relevant Local
Authority (Pradhesiva Sabha - Imbulpe) should be obtained in order to establish this
sewerage treatment plant at this location.

This letter of Environmental Recommendations is valid only for establishment of this
proposed Sewerage treatment plant within one year from the date of issue.

This Environmental Recommendation Letter is issued only with respect to proposed
Sewerage treatment plant at Sabaragamuwa University of Sri Lanka, Belihuloya as
land marked called Mahathenna Mukalana, Lot No 354 of sheet no 06 in F.V.P 571.
Certified by superintendent of Survey, Survey Department, Ratnapura.

20.1 In accordance with section 23 (A) of the National Environmental Act No. 53 of
2000 an Environmental Protection License shall be obtained from the Central
Environmental Authority by the developer to carry out operations of the industry.

20.2  One month prior to commencement of operation of the industry the developer shall
submit an Environmental Protection License application to the Authority with the
building approval letter or certificate of conformity from Local Authority. An
application for license could be obtained from the Central Environmental
Authority or from the relevant Local Authority of the area.

This Environmental Recommendation is issued to carry on only the permitted activities
state therein; It shall not and is not intended to confer the recipient there of any right to
assert ownership to the land where the permitted activities are carried on.

S.M.A.Senanayaka,

Director (Sabaragamuwa),
Central Environmental Authority,
Sabaragamuwa Province Office,
Ratnapura.

e

I. Director, Urban Development AuthoritySabaragamuwa Provincial Office. Newtown. Ratnapura.-

2

-

F.Y.Lpl§
Prof. R.M.U.S.K.Ratnayaka, Vice chancellor, University of sabaragmuwa, Belihuloya . -F.Y.Lplf
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ANNEXURE H : PROPOSED RETAINING WALL DETAILS FOR STP 1 AREA

PROPOSED RETAINING WALL DETAILS FOR SEWER TREATMENT PLANT 1--" — FOT SABARAGAMUWA

Note:
The term "STP 1" has been used as “STP” in this report.

. mmmmmm  2m height RRM wall

. mmmmmm 1m height RRM wall

B pipe lines

GED TEXTILE

100mm ¢ WEEP HOLE
AT 2.5m C/C STAGGERED

2000 maximum

FILTER COMPRISING 50-20mm

METAL IN LAYER 450 FoL
" {\ — V/
Ble @
{/}i{ 7 GEO TEXTILE
= AL
_%}%?;) bi);fﬁ
(==X g | K A AN\ ILTER CONPRISNG 50-20mm
it} [ @w; 5 AT LA W N e
< I _ "c’;\' =
2 _ % radiadd
e | T
~ X oL |2 —{% DT fo0mm o weep koL
Y AT 25m C/C STAGGERED
ST HYot— N %)(/ \ %
@ ed SO
s AL \. 2<_\< =g %)’L/
£ - - ] j
E S _ S A X
S ) | ranoow RUBBLE @l DQJG .
= L J - | MASONRY WORK _ _
C q \
Bl

< {  RANDOM RUBBLE
D 3}9@%_ /=] WASONRY WORK

1000 minimum
S
W
@

SCREED CONCRETE

e SCREED CONCRETE = '
L { (Grade C15) 7%45"609 L (Grode C15)
800 7
1200 ’ i
1350 TYPICAL RETAINING WALL DETAIL

TYPICAL RETAINING WALL DETAL (RETANING HEIGHT UPTO 1000rmrm)
(RETANINGHEICHT UPTO_2000rorm) —

232



13

= T = =
3 : S X 1] g ‘
NPT D sl
g5 <& | 3f SEL | 8 £ | ek
Desedn | o 1o bl f i N
ieds ikl i | E L
s o 2222 Egpies LI H
e P iE e
FECAEAS [dh3SHEILR R H g IE | B
d il |
E i i
i
=T D T .'n.:';(.‘j T\ l : %E é I
}.,J{I;j‘w T {jr\ﬁm \ j{)ﬂz | 8 HEE E i
' '\f{ %J\r o g “ i
K\"ﬁlz(?%ij}]‘[ﬁ i § 4 o
S ey g §
o 1R 5|
B 2 _ : [ “.\ .,\_,; . 2
aft L 2 al [
I DAk R, %
,Ijgjj*"* :véﬁ.f*‘--_gj}ggr Vel ﬁg&p?iifg i 8y g2 s
b=} ’Jﬁ;t"fgo an., \(}‘)‘(j‘u\ :ﬁ%—w f
laialvalalala .
; —— T
L) ST 00 - o / T B
L : \L-Jr ;Jv“ ::L _ : ‘f;' -
L‘ ! | ‘il
5 T'u'\j -é Jlr\ \:UR = [
Fl‘r“»\‘“d ﬁf‘\ f% Ijzl \% i
L = =
g e ki
AT A A .
NG
j "] 7 b 19' I~ = -
‘,| 7 1 A 'r |f‘ ‘Iﬁ ‘b}‘ a\‘ I 'f“‘_’-'\l .‘L; ){'jl{:l‘ ‘kd o = L
%@I}\ 1;7 ﬁ’ RO j?) { %Jﬁwl 0 i a
J»"n& oSS! % Vit qligh
oSl X I de
tigt e % WGD g Olsy®) :
\l y".:ig?}ﬁ(bt "J' \l I:'
i .-f“\'l ) ”\—' D |
J' ;ﬁﬁ\q :/II%}\ ‘g.tﬂ“J\ J }P‘]‘F\H{‘?{I : R
[T g ﬁDE 7]
—= | 5 i I =
233
\‘“\v r \L-.._-,_,__._._
|



ANNEXURE | : SUMMARY OF STAKEHOLDER CONSULTATION MEETING

SUMMARY OF STAKEHOLDER CONSULTATION MEETING

SEWAGE TREATMENT PLANT 1 (STP 1) PROJECT IN SABARAGAMUWA UNIVERSITY
OF SRI LANKA

HELD IN SABARAGAMUWA UNIVERSITY OF SRI LANKA Date: 3 June 2022 Time:
9.00 am - 11.00 am Location: Board Room of the Vice Chancellor’s Office, University of
Sabaragamuwa University of Sri Lanka.

Invitees:

Government Officer Representatives

. School Teacher - Mr. K.K. Sameera Madushantha
. School Teacher - Mr. K. Sisira Kumara

. Head Monk - Dhammada Thero

. PHI, MOH - Mr. B.L.K.L. Kumarasinghe

Sabaragamuwa University of Sri Lanka Representatives

. Dean of the Faculty of Technology & Science — Prof. K.R. Koswattage
. Senior Lecturer - Dr. Naleen Liyanawaduge

. Senior Lecturer - Dr. Sandun Perera

. Coordinator - Dr. Asanga Ampitiyawatta

. PHI in university of Sabaragamuwa - Mr. H.A. Nimal Wijesiri

Student Representatives

. Mr. Thanuj Madushan
. Mr. Sabanda Athanda

Representation from the community

. Carpenter — Mr. R.M.S. Ruwantha

. Farmer — Mr. W.M. Jayantha

. Farmer — Mr. A. Senadeera

. Farmer — Mr. R. Amarakon

. Driver — Mr. E.A. Chaminda Kumara
- Businessman — H.M. Wasantha

Consultant firm representatives

. Environmental Specialist, PMU — Mr. Buddhika Silva

. Team Leader, RDC — Mr. Ravi Nishantha

. MEP Consultant, RDC — Mr. Bandula Karunaratne

. Director, Circle Consultancy (Pvt) Ltd. — Dr. Chameera De Sliva

. Head Projects, Circle Consultancy (Pvt) Ltd. — Ms. Amali Pathiraja

. Project Assistant, Circle Consultancy (Pvt) Ltd. — Mr. Pasindu Madusanka

ICC Representatives

. Team Leader — Mr. Nishantha Ratnayake
. Project Manager — Mr. H.P. Gayal Pinnapola
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. MEP Engineer — Mr. W.M. Baratha Wijesundara
. Site Manager — Mr. Sampath Narasinghe
. Planning Engineer— Mr. Kawinga Dissanayake

The meeting was attended by 28 stakeholders listed above. We were informed that no
invitation letters were sent out to convene the meeting but they were invited through personnel
contact. No representation was made from the DS Office, GN Office, UDA, NBRO, CEA etc.
Three representatives have not been signed in the participant form. Mr. Buddhika Silva was
joined through the online zoom platform. There was less female representation at this meeting.

Matters Presented at the Meeting:

a) Good introduction about the University of Sabaragamuwa with historical context.
Purpose of subproject and the befits to the community were explained.

b) Brief introduction and present status of the project were provided.

c) A detail presentation was conducted on location, STP1project details, identified
significant environmental impact and mitigation measures.

d) Description of importance of the meeting and its scope was addressed.

e) Discussion with the Stakeholders.

Section (a) was presented by Professor K.R. Koswattage, Dean of the Faculty of Technology
& Science, University of Sabaragamuwa. Mr. Nishantha Ratnayake, ICC and Dr. Chameera
De Silva, Circle Consultancy (Pvt) Ltd. (IEE Consultant) provided (b) a brief introduction and
present status of the project. Section (c) was presented by Ms. Amali Pathiraja, Circle
Consultancy (Pvt) Ltd. (IEE Consultant Team). Section (d) was done by Mr. Buddhika Silva,
Environmental Specialist, PMU. Presentations were made in Sinhala.

Method of information dissemination and collection:

o Notes were taken on the discussion

o Discussion took the form of round table discussion

o Discussion was based on adoption of possible migratory measures for environmental
issues that were encountered as result of project activities

o Record of the Meeting: General information of the participants such as name, name of
the organization along with their signature was recorded during the public consultation
meetings and is attached in the report.

The issue that were broadly covered at the meeting include:

e How the proposed STP 1 will benefit the surrounding community?

o Perception on wastewater and sludge generation and its sources

e Perception on design and treatment process of the STP 1

e Perception on STP 1 operational procedure and maintenance

e Perception on treated water quality

o Perception on treated water and sludge disposal and how it will impact on surrounding
area

e Perception on the water drainage and soil erosion

e Perception on ecology and biodiversity issue

e Perception on noise, vibration and dust

Common issues and concerns raised at public consultation meetings
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1. Professor K.R. Koswattage, Dean of the Faculty of Technology & Science gave an
introduction to the proposed project purpose and explained the benefits to the
community. After that, Mr. Nishantha Ratnayake, ICC and Dr. Chameera De Silva,
Circle Consultancy (Pvt) Ltd. (IEE Consultant) provided a brief introduction and present
status of the project. Then after, Ms. Amali Pathiraja, Circle Consultancy (Pvt) Ltd. (IEE
Consultant Team) conducted a detail presentation about project location, STP 1
project details, identified significant environmental impact and mitigation measures.
After, Mr. Buddhika Silva, Environmental Specialist, PMU explained the importance of
the meeting and its scope was addressed. After that, the discussion was started with
the stakeholders.

2. Head Monk, Karagasthalawa Sri Shaila Gangarama Rajamaha Viharaya, Dhammada
Thero mentioned that this is a good project to the university and also the villagers, as
this is a temporal and long-term requirement to protect the environment. Further, Thero
raised a question on how wastewater is being managed at the university premises and
what are the impacts on the communities. Ms. Amali Pathiraja responded that STP 1
installation is proposed within the University as a solution to manage the daily
wastewater generation within the university and to provide a proper method to dispose
the current sewage and wastewater. Accordingly, all wastewater generated from the
university activities shall be treated and the treated wastewater dispose to the nearby
pond as per the local and international disposal water quality standards and guidelines.
She explained that proposed subproject will temporary changes that may occur during
the construction stage. Most of the adverse impacts of STP 1 during construction
period are short term and temporary in nature. The negative environmental impacts
are mostly construction related and short term such as noise, vibration and dust. The
anticipated adverse environmental impacts during operational phase are related to the
disposal of wastewater and sewage.

3. Ms. Amali Pathiraja further explained about the main concerns of project which are
impacts on surface / ground water due to wastewater discharge and surface runoff.
The treated water will be discharge to a nearby water pond. Rainwater harvesting is
the main use of this pond. Therefore, during the dry season, if there will be access
quantity of treated wastewater will be stored in tanks for recycling or gardening
purposes. Further, she explained that existing water pond is located within nearly 12m
from the proposed STP 1 site. The overflow of the pond discharges as a stream to the
below lands during rainy season. Currently the stream water during the rainy season
is used by the nearby settlements for paddy and other crop cultivations. Therefore,
disposal of treated wastewater at proposed tolerance limits will be highly considered
here. Furthermore, placing crushed stone and planting vegetation covers around the
bank of the tank is proposed to mitigate the anticipated soil erosion. 1.0m and 2.0m
height retaining walls have been proposed at the STP 1 to reduce the impact to the
dam and pond.

4. Mr. B.L.K.L. Kumarasinghe, PHI, MOH raised a question on what is the current method
of wastewater management and why this is proposed. Professor K.R. Koswattage
responded that the generated wastewater was discharged into septic tanks, but with
the increasing number of student population with the new faculty developments and
the future expansion plans of the university, the need of a proper wastewater
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management system rather than relying on the fixed capacities of the current septic
tanks is necessary. Currently, disposal of sewerage and wastewater is a huge issue
for university and also villagers. At the current state, the SUSL provides
accommodation for all of its students, which are around 44 hostels owned by the
University or rented private houses. With the new development of the Faculty of
Technology, SUSL, a proper wastewater management system has become a
mandatory construction. He explained that the major objective of this project is to
manage the daily wastewater generation of the SUSL and provide a proper method to
dispose the sewage and wastewater of the increasing student and staff population
within the university.

Head Monk Thero and few villagers mentioned that there are many cultivation areas
in the low land areas, as they cultivated lands from natural water flow and Thero asked
on whether any effects to them. Dr. Chameera De Silva and Ms. Amali Pathiraja
responded that wastewater and sewage will not be disposed without a treatment. Thus,
all wastewater generated from the project activities shall be treated and the treated
water quality shall be complied the local and international disposal standards and
guidelines. Mitigation measures specially against sewer and wastewater generation
and management which are the main concerns associated with the subproject. The
IEE study did not find any adversely significant incompatibility with the surrounding
physical, biological, socio-economic or cultural environment and does not pose any
significant long-term environmental threat if managed properly during construction and
during implementation. Therefore, such impact would not happen for the communities
due to this project. Finally, Dr. Chameera De Silva recommended that water quality of
the disposed treated water should be regular checked and need to correct actions
during the operational phase.

Mr. K. Sisira Kumara pointed out that the university was one of the major resources
that bring economic benefits to the community. he mentioned that we are so happy
about this project and If this proposed project is implemented without any harm to the
villagers, we have no objections to this project.

Mr. B.L.K.L. Kumarasinghe, PHI, MOH asked about the site extent and present use of
the land. Mr. Nishantha Ratnayake, ICC explained the land extend for the proposed
STP 1 is 250m?. He explained that it was an abandoned land with a shrub forest and
a water pond. This site is vacant land at present status. The clearance of scrubs and
leveling the land have been undertaken at this phase. The site area was previously a
slopy terrain with some scrubs on the land.

Mr. B.L.K.L. Kumarasinghe, PHI, MOH questioned on what are the main wastewater
generation sources to the proposed STP 1. Mr. H.P. Gayal Pinnapola, ICC replied that
proposed Sewage Treatment Plant facilitates 6000 student and staff population. The
STP 1 tank treats wastewater collected from the university’s Student Cafeteria
premises, Faculty of Agriculture, Faculty of Applied Science, Walawa Hostel Complex
and Sinharaja Hostel Complex. They are the main input sources for the STP 1.

237



9.

10.

11.

12.

13.

14.

Mr. B.L.K.L. Kumarasinghe, PHI, MOH further questioned on is this STP 1 for new
developments or current usage. Professor K.R. Koswattage responded that this
proposed STP 1 is only for the current wastewater demand.

H.M. Wasantha as a villager pointed out that bad smell from gully browsers and
overflow of sewerage is a huge issue for villagers also. Therefore, this type of
sewerage management method is an advantage for the villagers also.

Mr. Thanuj Madushan (Student), Mr. B.L.K.L. Kumarasinghe (PHI) and Head Monk
Thero jointly raised questions on amount of wastewater generation, STP 1 design
capacity, final discharge of point the wastewater and STP 1 type whether is it a manual
or automatic. Ms. Amali Pathiraja answered that daily wastewater generation is 950
m? and design volume of the proposed STP 1 is 950 m®/day. the proposed STP 1 is
an automatic system. She explained that after the wastewater treatment, treated water
was released to the nearby water tank with 1:8 dilutions as per the water quality
standards.

Mr. Thanuj Madushan further questioned about odor, noise, dust, and vibration at the
site during the operational stage. Mr. H.P. Gayal Pinnapola, ICC replied such an
impact would not happen with this proposed STP 1 technology.

Dr. Chameera De Silva, Circle Consultancy (Pvt) Ltd. (IEE Consultant) provided a brief
introduction of the project and presented status of the approval of the CEA. He clearly
explained as the project IEE Environmental Consultant that there are a summary of
the potential environmental impacts during the construction and operation phases
along with recommended mitigation measures are provided in the IEE report in the
form of an EMP. The STP 1 project may cause significant adverse impacts associated
with the construction process with is temporary. Also, the subproject will adopt
mitigation measures specially against sewer and wastewater generation and
management which are the main concerns associated with the subproject. He pointed
out that a report was submitted to the CEA and the environmental clearance was
obtained at this moment. Therefore, PP and Contractor should adhere to the
recommendations given by the CEA.

Mr. B.L.K.L. Kumarasinghe, PHI, MOH raised a question about the STP 1
maintenance. Mr. H.P. Gayal Pinnapola, ICC replied Operational and maintenance
Procedure of this project. He answered that 1-year period will be maintained by the
ICC as the developer and after 1-year agreement period, the maintenance will hand
over to the university. However, the maintenance will be done by the trained officers
and they are trained by the ICC maintenance team. As per his experiences, Mr.
B.L.K.L. Kumarasinghe explained the importance of STP 1 maintenance. And, he
asked to ensure the proper importance during the operational phase, otherwise it may
create worse environmental issues.
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15.

16.

17.

18.

Mr. Ravi Nishantha and Mr. B.L.K.L. Kumarasinghe raised a question about the
amount of sludge generation of this project and the storage capacity. Ms. Amali
Pathiraja replied that total sludge volume is 755.83 L/day and, STP 1 have a 6 months’
storage capacity.

Mr. B.L.K.L. Kumarasinghe, PHI, MOH raised a question about the disposal method of
the sludge. Ms. Amali Pathiraja responded that as the disposal method of the sludge,
fully digested and pathogens free sludge will be used as a fertilizer in the university
premises or else as huge garden area is in the university premises, or sludge could be
sent out by gully bowsers for disposal at a suitable location. Mr. B.L.K.L. Kumarasinghe
recommended to reuse the sludge as a byproduct (fertilizer). Further he advised (if
possible) to locate a dry pit near the STP 1 to use sludge as the fertilizer.

Mr. B.L.K.L. Kumarasinghe finally recommended to ensure the disposal of treated
water quality, reuse the sludge as a byproduct (fertilizer) and importance of STP 1
maintenance.

Meeting was ended with no further matters.

. —

Over view of the gathering'at'the stakeholder meeting Over view/o:
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At Public Perception Survey:
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STAKEHOLDER MEETING

for

PROPOSED SEWAGE TREATMENT PLANT 1 (STP 1)

@ Sabaragamuwa University of Sri Lanka, Pambahinna

BY : CIRCLE CONSULTANCY (PVT) LTD.

ClggLE

Note: The term "STP 1" has been used as “STP” in the Slides.
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Location Project Details

Name of the ; Proposed Sewage Treatment Plant at
Project Sabaragamuwa University of Sri  Lanka,
Pambahinna =

Asian Development Bank (ADB) Funded Project

Present : State Owned - Sabaragamuwa University of Sri
Ownership of the Lanka

Project Site

Main objectives : To manage the daily wastewater generation within
of the project the university; to provide a proper method to

dispose sewage and wastewater.

Generated wastewater was

Current Method : : _ _
discharged into septic tanks

=% The future expansion plans of the university.....
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Land Extent - 250 m2

Present use of - A cleared vacant land at the current
the Land status (Previous — A Scrub Land)
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CONSTRUCTION OF SEWAGE TREATMENT

PLANT (STP) FOR

SABARAGAMUWA UNIVERSITY OF SRI LANKA

(SUSL)

R
B
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The STP tank treats wastewater collected from,

ahrwODNE

University’s Student Cafeteria Premises
Faculty of Agriculture Science

Faculty of Applied Science

Walawa Hostel Complex

Sinharaja Hostel Complex




General Informatlon Locatlon

The proposed Sewage Treatment Plant facilitates 6000

student and staff population. ) : S B Sl
REENEE

Quantity of wastewater to be generated ? e
0 R ]

STP 1 6000 950000 2675000

O Influent: Black and Grey water

O Design Volume: 1000m3/day v Y SO R | aD
s S ke e
Q Operation Time:24 h/day R -

O Wastewater Generation: 950m3/day at an Organicmlg)ad

of 267.5 kgs/day STP Tank Model




Arrangements for treatment and disposal of Sewage:
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Map No 01 - Overview
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SABARAGAMUWA UNIVERSITY OF SRI LANKA
(SUSL)

[ Facuty of Agricuttural
Sciences (UC)

Checked By;: o] 0 100
: ): j g 4 N wa LR g ; : L SE—

z 3 o 2 < 2 z 1 - ¥ P aass T S 1
501400 501500 501600 501700 501800 502100 502200 502300 502500 502600 502700 502800 502900

COl







WHAT WORRIES ABOUT THIS PROJECT?

STP 2?2?? Anticipated problems ?

Wastewater Disposal....

* Impacts on surface / ground water due to
wastewater discharge
« Surface runoff




Kitchen & Process
Wastewater

\
' }

Grease Trap

Toilet Flushing and
) Bathing

~ L~

Corse Screen No any ChemiCGIS

A 4

Equalization Inpu*... °

\ 4
Fine Screen

!

Aerobic Treatment
(FBBR)

~.—-—-

Sludge Storage &
Reduction Tank

Clarifier

\ 4
Filtration

A 4

Intermediate Water
Tank

\ 4

Tertiary Treatment
System

Chlorine
Disinfection Unit
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Treated Water Tank




Quality of wastewater to be generated ?

Broposed Tolerancel No Impacts on surface /
Parameter Limit Values ground water due to
pH Value 6.0108.5 wastewater discharge...

Biochemical Oxygen Demand at
200C (BODx)
Chemical Oxygen Demand (COD) <100 @ mgll

<15@ mg/

Total Suspended Solids (TSS) <15@ mgll
Oil & Grease <1@ mgll
Ammoniacal Nitrogen (as N) <50 @ mgll

Dissolved phosphates (as P) <5@ mgl/l

Faecal Coliform <40 @ MPN/100ml
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Ny 2m height RRM wall
Final discharge point of the sludge . Y 1m height RRM wall

Pipe lines

The fully digested and pathogens free sludge will be
used as a fertilizer in the university premises; Or

else, sludge could be sent out by gully bowsers for

disposal at a suitable location.

Final discharge point of the treated wastewater
Treated water will be discharge to a nearby water
pond.

Existing water pond is located within nearly 12m from
the proposed STP site.

The treated waste water will be discharged under
the 1:8 dilutions.

No Impacts on Surface
runoff...

Retaining wall will be developed to minimize the
impact to the pond and dam.




Final discharge point of the treated wastewater

Existing water quality:

Test Parameter Test Method

Test Result

pH at 259C + 2°C APHA 23" edition) 4500-H Electrometric
method

Total Suspended APHA (23 edition) 2540 D. Total

Solids (TSS) suspended solids at 103-105°C , MDL-01

mg/l,max

Biochemical APHA (23 Edition) 5210 B, 5 day BOD

Oxygen Demand test, MDL 05

(BOD)5, mgl/l,

max

Chemical APHA (23rd edition) 5220 D, Closed

Oxygen Demand refluxed colorimetric, MDL 05

(COD), mg/l, max

Oil and grease, APHA (23rd edition) 5520 B, Liquid-liquid

mg/l, max partition gravimetric, MDL-01

7.2

14

Less than
01

During the dry season, if there will be access
guantity of treated wastewater will be used

gardening / irrigation purposes.

Existing water pond capacity: 2,370.0 m3




Low Level :

Currently the stream water during the rainy season is
used by the nearby settlements for paddy and other crop
cultivations. 256







WELCOME!!

» Questions!

1 ?
|

» Comments!

» Concerns!




ANNEXURE J : WATER DEMAND

International Construction Consortium (Pvt) Ltd.

No.70, S De S Jayasinghe Mawatha,

Kohuwala, Nugegoda, Sri Lanka.

Tel : 0094 114 400600 Tax : 0094 11 4 4002307 4 400241
E-mail: icc@icc-construct.com

Web @ www.icc-construct. com Company Reg. No. PV 3013

WATER REQUIREMENT: CONSTRUCTION OF SEWAGE TREATMENT PLANT (STP) FOR THE
SABARAGAMUWA UNIVERSITY OF SRI LANKA

AMOUNT OF WATER REQUIRED FOR THE PROJECT
Daily water demand of the project is 2800 | per day during the construction stage

CONSTRUCTION STAGE

Number of Employees = 20

Domestic Usage = 135  liperson/per day
Total Domestic Usage = 2700 /per day
Construction Usage = 100  I/per day

Total Water Requirement = 2800 \Uper day

SOURCE OF WATER: University Premises

Note:
The term "STP 1" has been used as “STP” in this report.

Winner of HEAWPCA Gold Medal For Civil ‘Engineering "p._-. Y ‘-&
Winner of 1CTAD Jwards for Construction Lcellence "1_:_0 ' Lkas

4
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ANNEXURE K : NOISE REPORT

REPCRT ON

THE MEASURING OF NOISE LEVELS FOR THE EXPANSION OF THE PROJECT OF
FACULTY BUILDING AT FACULTY OF TECHNCLOGY, UNIVERSITY OF SABARAGAMUWA,
PABAHINNA, BELIHULOYA

{(FOR INTERNATIONAL CONSTRUCTION CONSORTIUM (PVT} LTD}

(BASELINE STAGE — MAY 2022)

e
NF

ENVIRONMENTAL STUDIES & SERVICES DIVISION
NATIONAL BUILDING RESEARCH ORGANISATION
99/1, JAWATTA ROAD
COLOMBO -C5
SRI LANKA

Tel: 0112-588946, 0112-501834, 0112-503826, Fax; 0112-502611, e-mail: nbro.essd@gmail.com
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REPORT ON THE MEASURING OF NOISFE LEVELS FOR THE EXPANSION OF THE PROJECT OF
FACULTY BUILDING AT FACULTY OF TECHNOLOGY, UNIVERSITY OF SABARAGAMUWA,
PABAHINNA, BELIHULOYA )

DATF OF ISSUE : 24% May 2022
J0B NO  NBRO/AQ/22/107d

_ Report to.

(nternational Construction Consortium (Pvt) Ltd.
No. 70, S. De. S. Jayasignhe Mawatha,
Kohuwala, Nugegoda

Issued by:

Environmental Studies and Services Division
National Building Research Qrganisation
99/1, Jawatta Road
Colomba - 05
Sri Lanka

This report contains four pages
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Client: International Construction Consortium {Pvt) Ltd.

No. 70, 5. De. S. Jayasignhe Mawatha,
Kohuwala, Nugegoda

REPORT ON
THE MEASURING OF NOISE LEVELS FOR THE EXPANSION OF THE PROJECT OF FACULTY BUILDING Al
FACULTY OF TECHNOLOGY, UNIVERSITY OF SABARAGAMUWA, PABAHINNA, BELIHULOYA

{FOR INTERNATIONAL CONSTRUCTION CONSORTIUM (PVT) LTD)

(BASELINE STAGE — MAY 2022)

1.0 SCOPE

As per the fetter dated 05% April 2022 the client, Mr. Chamiindu Jayathilake, Quality Assurance
Engineer, International Construction Consourtium {pvt} Ltd. requested the Environmental Studies
and Services Division (ESSD) of National Building Research Organisation (NBRO)} to measure noise
levels at the expansion of the project of Faculty of Technology, University of Sabaragamuwa,
Pabahinna, Belihuloya to access the environmental condition due to the before start the
construction activities.

In this regard, following officers of the Environmental Studies and Services Division of NBRO carried
out noise measuring programme on 03™ May 2022.

Staff Involved:

Mr. Vimukthi Sumanasekara - Scientist - ESSD, NBRQ
Mr. W A Weerasinghe - Field Assistant - ESSD, NBRO
Mr. A S Premarathne - Field Assistant - £SSD, NBRO

Witness: Mr. Chamindu Jayathilake — Quality Assurance Engineer, International” Construction
Consourtium (pvt) Ltd

2.0 DESCRIPTION OF THE MONITORING AREA

The expansion of the project of the faculty building at the Faculty of Technology, University of
Sabaragamuwa, Pabahinna, Belihuloya within the imbulpe Pradeshiva Sabaha area. The project
activities will involve such as drilling, excavating, hammering and heavy vehicle movements etc. The
site operates from 7.30 am to 18.30 pm with about 200 working staff.

A Cont......2

¥
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3.0 WEATHER CONDITION

Table 01: Meteorological data

Temperature 26 0C Wind Speed 2.5 ms?
Humidity : 72% Wind Directicn Western

4.0 NOISE LEVEL MEASUREMENTS

4.1 NOISE LEVEL MEASURING LOCATIONS:

In this regard, one {01} location at the houndary of the premises was selected for the
measurement of noise levels. Location deseription is given in Table O2.

Table 02: Description of noise measuying location

tocation | GPS Coordinates . Location Description
06.712459° N .
N1 80.789005° £ At a location, close to the sewage treatmeni Plant.

» Refer attached map for further details

4.2 MEASURING INSTRUMENTS:

Sound Level meter :RION NL 52
Calibrator - RION NC 74 — /EC 60942 {JIS5C 1515}, Class 1
Catibration due : December 2022

The sound level meter conforms to the requirements of both IEC 61672-12002 class 1 and JISC
1508-1:2005 class 1. -

4,3 METHOD OF MEASUREMENTS:

The sound level measurements were carried out in accordance with the methods laid down in
National Environmental Noise Control Regulations stipulated under the Extracrdinary Gazette No.
924/12- Thursday, May 23, 1996 of Sri Lanka. The equivalent continuous {A) weighted sound

pressure level {Leq,T) was measured for a periods of T with the integrated time of one (1.0} second
in the fast selection mode of the meter.

4.4 MEASURING CONDITIONS:

A set of one hour continuous time integrated noise levels were taken at one (01) selected location
during day time. Height of the noise level meter receiver was about 1.5 m from the ground level
for each measurement. Wind speed is 2.5 ms™* during the measuring period.
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4.5 NOISE MEASURING RESULTS:

Table 03: Noise Levels at each measuring location

Location Time | Runtime Measured Residual Noise | Background Noise level
Level Leq (dB) Lso dB(A}
N1 Day 1 hour 13 44

Where;

e Measured Noise Level {Leq)- The eguivalent continuous baseline noise ievel over the
measuring period.

¢ Background Noise Level (Lsa):- A weighted sound pressure level of baseline noise level that
is exceeded 90% of a measuring period.

5.0 CONCLUSION

During the measuring period, noise generated by noise of vehicle movements is the main
contribution source to the measured day time noise levels for the location. Accordingly, the existing
day time residual noise levels at the location was 48 dB.

The maximum permissible noise levels shouid be maintained within 75 dB during Day time and 50
dB night time at the construction stage.

The location was located within the Pradeshiya Sabha area which considered as a low noise area,
During operation period noise levels should be maintained at the noise levels of 55 dB and 45 dB
during Day time and night time respectively at the location.

5

Checked by: ...

Authorized by:

H.D.5. Premasiri
Director
Environmental Studies & Services Division

National Building Research Organisation
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ANNEXURE L : AIR QUALITY REPORT

REPORT ON

THE MONITORING OF AMBIENT AIR QUAUTY FOR THE EXPANSION OF THE PROJECT CF
FACULTY BUILDING AT FACULTY OF TECHNOLOGY, UNIVERSITY OF SABARAGAMUWA,
PABAHINNA, BELIHULOYA

(FOR INTERNATIONAL CONSTRUCTION CONSORTIUM (PVT) LTD)

{BASELINE STAGE — MAY 2022)

N
N7

ENVIRONMENTAL STUDHES & SERVICES DIVISION
NATIONAL BUILDING RESEARCH ORGANISATION
99/1, JAWATTA ROAD
COLOMBO - 05
SRI LANKA

Tek: 0112-58894€, 0112-501834, 0112-503826. Fax: 0112-502611, e-mall: nbro.essd@gmail.com
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REPORT ON THE MONITORING OF AMBIENT AIR QUALITY FOR THE EXPANSION
OF THE PROJECT OF FACULTY BUILDING AT FACULTY OF TECHNOLOGY,
UNIVERSITY OF SABARAGAMUWA, PABAHINNA, BELIHULOYA

DATE OF ISSUE : 24% May 2022
JOBNO : NBRO/AQ/22/107¢

Report to:

international Construction Consortium {Pvt) Ltd.
Na. 70, S. De. S, Jayasignhe Mawatha,
Kohuwala, Nugegoda

Issued by:

Environmental Studies and Services Division
National Building Research Organisation
99/1, Jawatia Road
Colombo - 05
Sri Lanka

This report contains five pages
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Qur Ref, : Your Rel Date
Client: International Construction Consortium (Pvt) Ltd.

No. 73, S. De. S. Jayasignhe Mawatha,
Kohuwala, Nugegoda

: REPORT ON
THE MONITORING OF AMBIENT AIR QUALITY FCR THE EXPANSION OF THE PROJECT OF FACULTY
BUILDING AT FACULTY OF TECHNOLOGY, UNIVERSITY OF SABARAGAMUWA, PABAHINNA, BELIHULOYA

{FOR INTERNATIONAL CONSTRUCTION CONSORTIUM (PVT) LTD)

{BASELINE STAGE -~ MAY 2022)

1.0 SCOPE

As per the letter dated 05" April 2022 the client, Mr, Chamiindu Jayathilake, Quality Assurance
Engineer, International Construction Consourtium {pvt) Ltd. requested the Environmental Studies
and Services Division (ESSD) of National Buiiding Research Organisation (NBRO} to monitor ambient
alr quality levels at the expansion of the project of Faculty of Technology, University of
Sabaragamuwa, Pabahinna, Belihuloya to access the environmental condition area before start the
construction activities.

In this regard, following officers of the Environmental Studies and Services Division of NBRO carried
out air sampling programme on 04™ & 05 May 2022.

Staff involved:

Mr. Vimukthi Sumaonasekara - Scientist - £55D, NBRO
Mr. W A Weerasinghe - Field Assistant - ES50, NBRO
Mr. A S Premarathne - Field Assistant - ESSD, NBRO

Witness: Mr. Chamindu Joyathilake — Quality Assurance Engineer, International Construction
Consourtium {pvi} Ltd

2.0 DESCRIPTICN OF THE MONITORING AREA

The expansion project of the faculty building at the Faculty of Technology, University of
Sabaragamuwa, located at Pabahinna, Belthuloya within the imbuipe Pradeshiya Sabaha area. The
project activities will involve such as drilling, excavating, hammering and heavy vehicle movements
etc. The site operates from 7.30 am to 18.30 pm with about 200 working staff.

3
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3.0 WEATHER CONDITION
Cloudy weather condition with fair westerly wind prevailed during the monitoring period.

4.0 MONITORING OF AMBIENT AIR QUALITY

4.1 SELECTION OF MONITORING LOCATIONS:

Air samples were collected from the selected location at the faculty premises as per the client’s
requirement. Location description is given in Table 01.

Table 01: Air quality monitoring Location Description

Location | GPS Coordinates Description

06.712459° N .
80.789025° F At a location, close to the sewage treatment Plant.

L1

e Refer attached layout map for further details.

4.2 SAMPLING AND ANALYTICAL CONDITIONS:

~ Air samples were collected from locations on 3-hour basis for the analysis of Total Suspended
Particulate Matter {TSPM) and 08-hour basis for the analysis of SOz, NOz, CO Sampling duration for
and Particuiate Matter (PM1o & PM 5] analysis were 24 hours. The sampling height was about 1.5m
from the ground level and the sampling rates were 0.5 L/min for SOz and NO3, 16 L/min for PMas
and 1.0 m¥/min for TSPM, PMie analysis. CO leveis were measured at the site. Samples collected for
the analysis of SO; and NO» were stored in a cooling box and TSPM, PM1g & PMz5 samples were
stored in filter cassettes. Then they were sent to the NBRC laboratory for the analysis. During the
sampling period, the site was functioning at its normal working conditions.

The Taboratory received samples on 05" May 2022 in satisfactory condition and they were analyzed

on the same day for SOz and NO,. TSPM, PM1p & PMas samples were analyzed on 09t May 2022
after drying to a constant weight in a desiccator.

4.3 SAMPLING AND ANALYTICAL METHODOLOGY:

Table 02; Description of the Sampling & Analytical methods used for each parameter.

Minimum CEA Recommended
Parameter Testing Method Detection [nstrumentation
. methed
Limlts
ASTM D 2914 - 95, Pararosaniline *Standard Personal Alr
2015 West-Geake & method Samplers
SO 3 .
2 Pararosaniline 4 ug/m or equivalent {pulsed * UV-Visible
Spectrometric method fluorescent method) Spectrophotometer
Cont.......3
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Table 02: Cont.........

Minirnum CEA Recormnmended
Parameter Testing Method Detection comm instrumentation
: Limits method
ASTM D 1607 - 91, Colorimetric USiNg | wq, 1 4ard Personal Alr
. Saltzman method or
" NO, 2011, Griess — 4 yg/r? equiivalent {gas Samplers
Saltzman Reaction phase * UV — Visible
Method Chemiluminescence) Spectrophotometer
Non-Dispersive Non - dispersive ¥
Portable Gas
Co Infra-Red S 1000 3 i d
ra ensor pg/m infrared(iR) Analyzer (SKY2000-Ms)
(NDIR} spectroscopy
* High Volume
High - Volume Hi - volume Sampler with 5|Ize
PMig & . 5 . selective sample inlet
PNl Sampling and 2 ug/m sampling, and * SHIMADZU
' Gravimetric Analysis Gravimetric ‘
AUW120D Analytical
balance
High Volume Sampler
ASTM D 4096-17, with size selective
2017 High-Volume Hi-volume sampling sample inlet
TSP 2 3 .
M Sampler method and Hg/m and gravimedtric * SHIMADZU
Gravimetric Analysis ' AUW120D Analytical
balance

4.4 AMBIENT AIR QUALITY MONITORING RESULTS:

Table 03: Concentration of each parameter for ambient air quality

270

Parameter Date of Date of Time Units Concentrations at

Sampling Analysis Average L1

TSPM 05/05/2022 | 09/05/2022 | 3hrs | pg/m? 35

50, 05/05/2022 05/05/2022 8 hrs ng/m? 15

NO» 05/05/2022 | 05/05/2022 | 8hrs | pg/m? 19

CO 05/05/2022 | 05/05/2022 | 8hrs | pg/m? <1000

PM1o 04-05/05/2022 | 09/05/2022 | 24hrs | pg/m? 21

PMz.s 04-05/05/2022 | 09/05/2022 | 24hrs | pg/m? 11
13
i
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4.5 AMBIENT AIR QUALITY STANDARDS:

Table 04a: Ambient Air Quality Standards stipulated under the Extraordinary Gazette, No. 1562/22
— August 15, 2008, by the Ministry of Environment and Natural Resources of Sri Lanka.

Pellutant Time Average Concentration {pg/m?)
SOz 8 hrs 120
NOgz & hrs 150
CO 8 hrs 10,000
PMao 24 hrs 100
PMzs 24 hrs 50

Table 04b; Stationary source emission control regulations for fugitive dust emission standards
levels for TSPM between two simultaneous 3 hours measurement at upwind and
downwind stipulated under the Extraordinary Gazette, No. 2126/36 — June 05, 2019,
by the Democratic Socialist Republic of Sri Lanka.

Pollutant Time Average Concentration (pg/m?)

TSPM 3-hour 450

5.0 CONCLUSION

Under the measuring condition, measured ambient air quality levels with respect to SO2, NO,, €O,
PM,.s and PMio at the location during the measuring period were fower than the Ambient Air
Quality Standards stipulated under the Extraordinary Gazette, No. 1562/22 - August 15, 2008, by
the Ministry of Environment and Natural Resources of Sri Lanka,

The Total Suspended Particulate Matter levels at the location itself was jower than the Stationary
source emission control regulations for fugitive dust emission standards levels for TSPM (450
ug/m?) stipulated under the Extraordinary Gazette, No. 2126/36 - June 05, 2019, by the
Democratic Socialist Republic of Sri Lanka.

Prepared by: \(\9/ /

Belentist
5 ik

B

Attt gad

Director
environmental Studies & Services Division
National Building Research Organisation

A
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ANNEXURE M : SITE REPORT

BRIEF SITE INSPECTION REPORT
SEWAGE TREATMENT PLANT 1 (STP 1) PROJECT IN SABARAGAMUWA UNIVERSITY OF SRI LANKA

23" March 2022 and 26 April 2022

INTRODUCTION

The proposed subproject is a Sewage Treatment Plant 1 (STP 1), located in Sabaragamuwa University
of SriLanka. The location coordinates are 6°42'46.3"N 80°47'20.6"E. The university is located alongside
Pambahinna-Kumbalgama-Rajawaka-Kapugala Road (B 593) which connects to the main Colombo —
Batticaloa Highway (A4). Site inspection of proposed subproject was carried out on 23rd March 2022
and 26th April 2022.

N Temporary, @ ]
YAccommodationg Vs - | "' s Faculty of Teghnology,
5 . Sabar. agamw..

*

AR h? G

Exam,Branc SUSL

. < ‘ ‘10Id Play, Ground -

Bank of Ceylnn i \
i i Sabaragamuwa >

olfJ,mvers'ty & University Library

Sri Fanka - Sabaragamuwa....

Samanala Wewa Police; va
W& ORdE

oR
oo,

" R

Gunarathna Hostel S

) st S Oi5 .
Wiko Magties

A

Y B333

Figure 1: SITE LOCATION

HISTORY OF THE UNIVERSITY

Sabaragamuwa University of Sri Lanka commenced in 1991 as an affiliated collage to the University of
Sri Jayawarhanapura. In 1995 Sabaragamuwa Affiliated University Collage was converted in to
National University as the twelfth national university of the country under the Act No.16 of 1978. At
present there are six faculties and the total land area of the university is 56 acres.

The University was given the former Japanese Expatriate Village of Samanalawewa Project in
Belihuloya. Academic programs were started form 1992, with three study areas namely; Travel and
Tourism Management, Accounting & Finance, and English. In 1995, when the Sabaragamuwa
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University became a National University, it already had the following facilities: Lecture Halls, an
Auditorium, Computer and Language Laboratories and Reading Rooms, Welfare and Medical Centers,
an Open-Air Theatre and an Herbarium. The facilities that existed at the premises when taking over
from CEB viz, the housing complex, the residences, offices, Gymnasium, Swimming Pool, Tennis Courts
and a pipe borne water supply scheme, have made it possible to fulfill as many of the requisites and
basic needs of a University".

The Sabaragamuwa University of Sri Lanka is located about 162 km away from Colombo along the
Colombo - Badulla main road. The main campus of Sabaragamuwa University in Belihuloya possesses
sufficient land for future development. It consists of approximately 232 acres as detailed below:

e Main university premises transferred by the Ceylon Electricity Board - 66 acres

e Main playground and building complex (proposed) premises — 56 acres

e University Farm premises — 31 acres

e Non Pareil land — 50 acres

e Otherlands—29 acres (water pumping and purification unit, hostels, nature park and reserve)

Figure 2: MASTER PLAN OF THE UNIVERSITY
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SITE DESCRIPTION

The proposed site is located in Imbulpe in Rathnapura District within the current SUSL premises.

A. Pradeshiya Saba :  Imbulpe Pradeshiya Saba

B. Divisional Secretariat :  Imbulpe Divisional Secretariat

C. G. N. Division : Muttettuwegama GN Division

D. District Secretariat: : Ratnapura District Secretariat

E. Provincial Council :  Sabaragamuwa Provincial Council
F. GPS Point : 6°42'46.3"N 80°47'20.6"E

N \ \ Q Site Location
e =N\ N\ i ; -
S J

\ =l b '” Fa ‘
\] \\:dlb!fi‘ ' \\ [ & .’y'/ s ~ o
[[ﬁ I\J 4 " s paiey Blss

Figure 3: SURVEY PLAN

DESCRIPTION OF THE SUBPROJECT

The proposed subproject is Sewage Treatment Plant 1 (STP 1), located at Sabaragamuwa University of
Sri Lanka. The subproject aims to provide a proper method to dispose of sewage and wastewater of
the increasing student and staff population within the university. The proposed Sewage Treatment
Plant facilitates 6000 students and staff population. The STP tank 1 treats wastewater collected from
the university’s Student Cafeteria premises, Faculty of Agriculture, Faculty of Applied Science, Walawa
Hostel Complex and Sinharaja Hostel Complex. The Estimated cost of the subproject is approx.
109,605,118.98 LKR and 183,735.00 USD.

With the new development of the Faculty of Technology, SUSL, a proper wastewater management
system has become a mandatory construction. At the current state, the SUSL provides
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accommodation for all of its students, which are around 44 hostels owned by the University or rented
private houses. The generated wastewater was discharged into septic tanks, but with the increasing
number of student population with the new faculty developments and the future expansion plans of
the university, the need of a proper wastewater management system rather than relying on the fixed
capacities of the current septic tanks is necessary. Accordingly, the major objective of this subproject
is to manage the daily wastewater generation of the SUSL.

Sewage Treatment Plant 1 (STP 1) for
Construction of Sabaragamuwa
University of Sri Lanka (SUSL)

Figure 4: SUBPROJECT PLAN

DESCRIPTION OF THE EXISTING ENVIRONMENT

The proposed subproject site is situated within the existing SUSL complex. The project land is a state
owned land, owned by the Sabaragamuwa University of Sri Lanka. This site is a vacant land at present
status. Proposed land is fully occupied with the natural vegetation with a slopy terrain. No significant
environmentally sensitive receptors exist in the subproject site's immediate surroundings. The only
possible such receptors will be the SUSL community, the closest functional building 500 m from the
site. The area acquired by the project is 250m?2.
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Figure 6:FEW FOOTAGES OF THE PROJECT AREA
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PROPOSED PLAN

The time duration of the proposed project is 16 months and it planned to commence on February
2023.

Tase Name Dustion | Baseline Stat Easelne Finish [val 1, 2022 Ra¥ 2, 2022 7 Ml 3, 2023
e TSR (PP B JRRRE R L L M- S AR 0% IO Sl P Ik O 1 O ™ NS e T SR AR 1 I T 5 S S R W 3t N
Woark Program for Design of STP-01 ot Faculty of 456 days 01/11/2021 06/02/2023 ¥ 1
LOA Odays:  01f11/2021  01/11/2021 S
Structural Design Finalization aSdays  O01/11/2021  15/12/2021 v
Collection Tank Construction Work 195days  16/12/2021  05/07/2022 T 1
RC Concrete Tank Constructin Work 181days  16/12/2021  21/06/2022 r 1
Tank Base Construction Work 31days  16/12/2021  15/01/2022 1
Excavation Work 7 days 16/12/2021 22/12/2021 a3
Screed Concreting Work S days 23/12/2021 27/12/2021 5
Tank Base R/F 10dsys  28/12/2021  06/01/2022 |5
Base Form Work 7days  07/01/2022  13/01/2022 5
Base Concreting Work 2days 14/01/2022 15/01/2022 x
Tank Wall 3adays  16/01/2022  18/02/2022 | BT
Reinforcement 17 days 16/01/2022 01/02/2022 ! 1
_ Farmwork L 1Sdays  02/02/2022  16/02/2022 3
Concreting Wark 2days  17/02/2022  18/02/2022 )
Cover Slab 27days  19/02/2022  17/03/2022 —
Slab F/W 1Sdays  19/02/2022  05/03/2022 3
Reinforcement 10days  06/03/2022  15/03/2022 e
Concreting Work 2days  16/03/2022  17/03/2022
Tank Water Proofing 89 days 18/03/2022  21/06/2022 f:——‘-——
Tank Water Procfing 60 days 18/03/2022 23/05/2022 1
Testing 14days  24/05/2022  06/06/2022 1
Back Filling Work 1Sdays  07/06/2022  21/06/2022
Other miscelfanous Work ladays  22/06/2022  05/07/2022
Tank Handing Over for MEP Wark Odays  05/07/2022  05/07/2022) |
Aration Tank Construction work 142days  18/03/2022  13/08/2022, | !
Tank Wall 60days  18/03/2022 z;/os/mzj | i |
Reinforcement Work 24dsys  18/03/2022  17/04/2022) ! | I
Form Work 36days  18/04/2022  23/05/2022, | : i
Tank WaterProofing . S2days  24/05/2022 ,..1.‘/‘?.739??: i | i
Water Proofing Application : 4Sdays.  24/05/2022  07/07/2022 | H |
Tank Testing work 7days, 08/07/2022  18/07/2022 |, | |
Handing Over Aration Tank to MEP Odays.  14/07/2022  14/07/2022. {
Delaying Pond Construction Work 30 uays{ 1s/07/2022  13/08/2022 i i
Importofitems 120days  16/12/2021  21/04/2022 | r [
FBBR Modules Aerators & Tube settler 120deys  16/12/2021  21/04/2022, | z TS ‘ |
.. Blowerswithairfilters . 120days  16/12/2001  21/04/2022 | i | i
Local Fabrication of itemns 90days  16/12/2021  15/03/2022] ' - — i
Coarse Screen 90 days 16/12/2021 15/03/2022. | b S — |
Fine Screen S0days  16/12/2021  15/03/2022] i 17T T eesesenssan———
F38R Holding Cage 90days  16/12/2021  15/03/2022] | i —_—
_Tube Settler Holding Cage B . S0days  1§/12/2021 ! < el
Weir and Gutter 90days  16/12/2021 i BV e
Locally purchase items 75days  16/12/2021 il r
Coatrol Panel 7Sdays  16/12/2021 RE 2 ———
S5 Blower fittings 7Sdays  16/12/2021 i L PIUS— |
UPVC Fittings 75days  16/12/2021  28/02/2022 | a i |
Submersible Sewage cutter pumps 75days  16/12/2021 28/02/2022 ', — !
Decantar fumps 7sdeys  16/12/2021  28/02/2022 AT R {
Chlorine Dosing Unit 7sdays  16/12/2021  28/02/2022] S —————— !
Installation - After completion of £Q tank 67days  14/08/2022  19/10/2022 | L |
Installation of FBBR towers, and aerators 60 days. 14/08/2022 12/10/2022] ! &t i
tnstallation of Blowers and aeration line l4days  29/09/2022  12/10/2022) | |
Installation of Tube settler weir gutter etc. lédays  22/09/2022  05/10/2022] | !
Installation of cutter pumps, decanter pump & required l4days,  29/09/2022  12/10/2022) | i f
_ Installation of Control panel and wiring . . lddays  06/10/2022  18/10/2022 | f
Pipe Laying 346days  16/12/2021  03/12/2022) | " 1
Gravity Line 204days  16/12/2021  14/07/2022, ! 1
Site Clearing work 20days  16/12/2021  08/01/2022)
Excavation Work 90days,  05/01/2022  04/04/2022 ! A —
Pipe Laying _ 100days  12/03/2022  28/04/2022 | e AR —— I
Manhole Constructien Work 120 days 13/01/2022 25/05/2022 < 29
Marnhale Benching Work 20days  26/05/2022  14/08/2022 5
Testing Work 20dsys  15/06/2022  04/07/2022 Ty
Handingover 10days  0S/07/2622  14/07/2022 T
Pumping Line 142days  15/07/2022  03/12/2022 =0 0mm 1 [ LB
Pumping pit and Grease “rap Constrction Work 45 days 15/07/2022 28/08/2022 = 3 i
Excavation Wark asdays  29/08/2022  12/10/2022 -
Paipe Laying 45days  0S/09/2022  19/10/2022 + i
Backfilling and Compaction 4Sdays  20/10/2022  03/12/2022 R =
Testing ,Commissioning & Handover 58 days 04/12/2022 30/01/2023 ST
Pre commissicning 14 days 04/12/2022 17/12/2022 T
Commissioning After Sewer line connection 30 days 18/12/2022 16/01/2023 T
Testing ladays  17/01/2023  30/01/2023 Ty
Handover Tdsys  31/01/2023  06/02/2023 &4
1 R e Odays  06/02/2023  08/02/2023 X - - I

Figure 7: PROJECT SCHEDULE

RECOMMENDATIONS

Sewage disposal is currently a problem in the University. As a residential university, the whole student
population of SUSL is provided with hostel facilities in university hostels or rented houses. Wastewater

278




accumulated in these hostels is frequently emptied from the septic tank systems. A proper sewage

disposal system is a high priority requirement for SUSL. Further, maintaining cleanliness at the

university premises appears to be rather neglected at the moment. Further, it is a harm to the

communities surrounding the University also. The developmental activities that are planned, parallel

expansion of these facilities should be considered and proposed.

It is recommended that the IEE give special attention to the following:

A.

- Rx - - I

It was an initial requirement to clear definition as to what type of EA (IEE or EIA) will be
required under the national legislation. Therefore, we recommend to the Sabaragamuwa
University of Sri Lanka and the developer (ICC) to obtain government approval as an
immediate action. This includes obtaining approval from the CEA, LA and the UDA, etc.
Considering the magnitude of the project this will be called for an IEE under the national
regulations as well at a minimum.

Review ADB guidelines and previous environmental recommendations provided by IEE
Report of proposed Faculty of Technology, Sabaragamuwa University of Sri Lanka.

We feel that the first stage of development should focus more on the best locations for
installing the STP 1 & pits and laying the plumbs.

The proposed development plan should be done with better consultation and all the relevant
local authority’s approval should also be obtained.

A proper soil investigation, water quality test, air quality test and noise quality test needs to
be carried out prior to any site clearance.

Assess the economic viability of the selected site for the purpose with respect to the other
available option.

Submit an initial screening form to CEA providing particulars of the project (fill out a BIQ for
the project) prior to any site clearance or project commencement. As per the environmental
recommendations provided by the CEA, take the necessary actions.

Propose a better stormwater management plan and drain plan to mitigate the soil erosions.
Manage odor, noise, dust, and vibration at the site.

Ensure the disposal of treated water quality and disposal of sludge.

Ensure the STP 1 maintenance.

Conduct an awareness programme for villagers, government officers and other stakeholders
about this project and collect comments from them.

. Assessment of uninterrupted power supply: The Ceylon Electricity Board (CEB) has provided

a separate power exchange for the University. However, the University experiences frequent
power failures, and therefore alternative sources of power supply should be thought of in
view of this automatic STP 1.
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ANNEXURE N : COMPLAINS FORM  COMPLAINS FORM

Sample Grnievance Registration Form (To be available in Sinhala and English)

The Froject welcomes complaints, suggestions,
queries, and comments regarding project implementation. We encourage persons with grievance
to provide their name and contact information to enable us to get in touch with you for
clanfication and feedback.

Should you choose to include your personal details but want that information to remain
confidential, please inform us by writing/typing *(CONFIDENTIAL)* above your name. Thank
you.

Date Place of registration Project Town
Project

Contact information/personal details

Mame Gender * Male Age
*Female

Home address

Place

Phone no.

E-mail

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

grievance below:

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

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

FOR OFFICIAL USE ONLY

Registered by (Mame of official
registering grievance)

Made of communication:
Motefletter

E-mail

Verbaltelephonic

Reviewed by: (Namesfpositions of
officials reviewing grievance)

Action taken:

N
0]
O
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ANNEXURE Q : WATER QUALITY TEST REPORT OF THE NEARBY EXISTING POND
MicroChem

R
A
AN, S (.’(’f

RN ACCREDITED PRIVATE LIMITED
Hriten MicroChem Laboratories {Pv1) Lid
ISOHEC: 17925 No 134, Dehiwala Road, Bellanwila, Boralesgamuwa Sri Lanika.
Telephone : 0112 710637/639, +04 773152797
ANALYSIS REPORT E-mail : microchem@sltnet.(k, Web : www.microchem.lk
TRF NO, TRF/MCL/O103 REPORT ISSUE DATE 10.03.2022
REF NO, 22/03/C/MCL/0146
CLIENT 1 ICC {Pvt) Ltd, No. 70, $.D.S. Jayasingha Mawatha,
Kohuwala, Sri Lanka
SPECIMEN » Pond Water .
PLACE OF COLLECTION ¢ Directly from the Pond ~ University of Sabaragamuwa
SAMPLE DESCRIPTION + Clear transparent iquid with suspended particles
SAMPLE SUBMITTED BY : Mr. Dhanjana Demel - ICC (Pwt) Ltd
Samiprle Submitted in a 5L can
DATE OF SAMPLE COLLECTION : 02.03.2022 around 7.00 am.
DATE OF SAMPLE RECEIPT ¢ 02.03.2022 around 4.15  pm.
DATES OF PERFORMANCE  03.03.2022 - 08.03.2022
PHYSICAL AND CHEMICAL CHARACTERISTICS
NOC TEST PARAMETER TEST METHOD TEST RESULT
1 pHat25°C+2°C* APHA (237 edilicn) 4500- H™ Electiomelric 7.2
method
2 Total Suspended Solids (TSS).  APHA (237 edition) 2540 D Tatal suspended 14 .
mgll, max solids at 103-105 °C, MDL-01
3 Biochemical Oxygen Demand APHA (23" edilion) 5210 B. 5-day BOD (esl , 15
(BOD)s, mg/l, max MDL-05
4 Chemical Oxygen Demand APHA (237 edition) 5220 D, Closed refluxed, 40
{COB; , mgit. max solarymertric. MDL-05
5 Ot and grease. mg/l. max APHA (237 edilion} 5520 B, Liquid - liquid Less than 01

partion gravimelric, MOL-Q1

Anpreviations & remarks . MDL - Minimurm Detection Limit, “Accredited Parameters.** Measured at the site

orized Signatory

Manel Perera
B.5e. {Hons), M.Phil {Chemistry)
R Sc. (Microbiology)
Manag'ng Director

This report refers sprcially 0 the sample analyzed and findings recorded hersin relals to the sample provided by cuslomer or third parly acling at the customer direstion.
Warramy shall not be claimec for representatvenass of antire populationfiet of the aralyts,

Under no circumstanees toes MicraChem Labaratories [Pyt Ltd, accept any izbility or loss or damage caused by use or misuse of the repait. Perishabie SPECHNENs

will be destroyed immedialery after testing, and sther specimens are kepl for one wonth from tne date of issue of the repart and it cepends on availanility of Ihe
specimer:

Page 1 of 2

Consultant - Prof.5.P. Deraniyagla - B.Sc (Special, Colombo), Ph. D, (Dalhousie), C.Chem,, F1.Chem.C,




ANNEXURE R : BOQ OF THE STP 1

CONSTRUCTION OF SEWAGE TREATMENT PLANT (STP) AS A VARIATION OF DESIGN AND CONSTRUCTION OF

BUILDINGS AND INFRASTRUCTURE FACILITIES FOR FACULTY OF TECHNOLOGY, SABARAGAMUWA UNIVERSITY

OF SRI LANKA - STHRDP/PMU/SB-CW

PRICED BILLS OF QUANTITIES - SUMMARY (STP 01)

Note: The term "STP 1" has been used as STP here.

INTERNATIONAL COSTRUCTION CONSORTIUM (PVT) LTD

Summary - 1

i Qty| Unit Rate- Amount- Rate- Amount-
Item Description LKR. LKR. US $. US $. Remarks
SEWER TREATMENT PLANT
1 [SEWER TREATMENT PLANT 25,564,424.00 152,707.00
CIVIL WORKS
2 [CIVIL CONSTRUCTION FOR STP 1 22,889,617.48
MEP WORKS
3 |MEP WORKS 55,385,325.50 9,158.00
4 |ELECTRICAL WORK 1,125,000.00 -
5 [ROAD CONSTRUCTION WORK 1,070,057.00 -
6 |[PIPE LAYING & OTHER WORKS 0.00 -
TOTAL 106,034,423.98 161,865.00
7.0 [ADDITIONAL ITEM
7.1 |Supply and install of Sludge Screw 1,574,334.00 13,727.00
Press,Dosing, pumps, FOB Damnotech
7.2 |Supply and install of Automatic Coarse Screen 933,861.00 8,143.00
7.3 |Allow for the Initial Environmental Examination 1,062,500.00
(IEE) report
Total for Additional Item 3,570,695.00 21,870.00
I
GRAND TOTAL 109,605,118.98|| 183,735.00
I |
287




ANNEXURE S : CASCADE DETAILS

Note: The term "STP 1" has been used as STP in the layout.
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EXISTING POND

NO.

REVISION

Web  : www.icc-construct.com

PROJECT T|TLE NOTE mSM%RT DDET;:ED :;:(; SMART ECO SOLUTIONS
STP FOR SABARAGAMUWA UNIVERSITY CASCADE ELEVATION 1. ALL DIMENSIONS ARE IN LREC(H
DETAI LS MlLLlMETERS DWG NO SE/STP1/SG/PL/PF/V003
STP - 01 BASIC DIMENSION DRAWING No 57, 8.60 S Jayamnane Mwathe, pATE e
24/06/2022/STP1 /SG/V003 ( ) 288 Egi&j:%ﬁ;:g:;;gsf}ieL“gi\ll(\l:tha, CAD FILE | SE/STP-1/PLAN/SG
Tel  :0112 814204, CHECKED | CBS
Email : smarteco@icc-construct.com SHEET NOJ ororot
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PROJECT
STP FOR SABARAGAMUWA UNIVERSITY

STP - 01

24/06/2022/STP1/SG/V003

TITLE

CASCADE - PLAN VIEW
(BASIC DIMENSION DRAWING)

1. ALL DIMENSIONS ARE IN
MILLIMETERS

ADD A TREATED WATER TANK

18/10/2021

NO.

REVISION

DATE

mSMART
WECTH
ICC SMART ECO SOLUTIONS.

No 57, S de S Jayasinghe Mawatha,
Kohuwala, Nugegoda, Sri Lanka.

Tel  :0112 814204,
Email : smarteco@icc-construct.com
Web : www.icc-construct.com

DESIGNED
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DRAWN
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SCALE
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DATE
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1 | 2 | 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16
ANNEXURE T : PUMPING PIT DETA.LLS o a R 4 PROJECT:
PROPOSED DESIGN &
- CONSTRUCTION OF
— BUILDINGS FOR
A — FACULTY OF TECHNOLOGY,
SABARAGAMUWA
— SS RANGS @300 — SS RANGS @300
> INTERVAL o . INTERVAL UNIVERSITY OF
£ Q — z &z Q — SRI LANKA.
= = =
VARY ACCORDING TO VARY ACCORDING TO VARY ACCORDING TO ;LT'E“QDN:% ECT
— [AST MANHOLE [AST MANHOLE LAST MANHOLE MINISTRY OF CIT\,( PLANNING —
INVERT LEVEL INVERT LEVEL INVERT LEVEL ’
WATER SUPPLY & HIGHER
EDUCATION
NO. 363 E, HORAGAHAKANDA ROAD,
THALANGAMA NORTH,
KOSWATTA,BATTARAMULLA,
-~ . - -~ : SRI LANKA
B /Il/ /|I/ 4000 /|I/ DESIGN & BUILD CONTRACTOR:
SECTION Y=Y SECTION Y=Y SECTION Y=Y @ Ic?ct,i?::t'ﬂ:(l lgz)nf:;uction
COVERED BY AL COVERED BY AL COVERED BY AL NO: 70, S.DE.S JAYASINGHE MAWATHA
CHECKER PLATE \ CHECKER PLATE \ CHECKER PLATE \ KALUBOWILA, DEHIWALA
= T B <~ VARY ACCORDING TO N = TT—= <~ VARY ACCORDING TO N = T — < VARY ACCORDING TO FAX - 011 -4400230
| LAST MANHOLE LAST MANHOLE LAST MANHOLE e DRATNG TOGETHER T T ||
INVERT LEVEL 3 INVERT LEVEL 3 INVERT LEVEL SUPPLEMENTS IS A PROPERTY OF I.C.C
y ~ y ™~ y (PVT) LTD AND SUBJECT TO COPY RIGHT
PROTECTION. THE MATERIAL MUST NOT BE
- - FULLY OR PARTLY COPIED,REPRODUCED,
SS RANGS @300 SS RANGS @300 SS RANGS @300 XCEE:;;UT% aRplleAT’\\l(Y VaIE(EJE;NTAJEMADE
lNTERVAL lNTERVAL lNTERVAL WRITTEN CONSENT OF ICC (PVT.) LTD.
GUIDE RAIL GUIDE RAIL GUIDE RAIL SITE PLAN:
C
LIFTING CHAIN LIFTING CHAIN LIFTING CHAIN
SEWAGE PUMP SEWAGE PUMP SEWAGE PUMP
AUTO COUPLING AUTO COUPLING AUTO COUPLING
DUCT FOOT BEND DUCT FOOT BEND DUCT FOQT BEND
L 5000 | L 4000 | L 3000 L
7 7 7 7 7 7
SECTION X=X SECTION X=X SECTION X=X
D
¥ 5000 ¥ L 4000 L L 3000 L T UURERRR .
: | : | | : 1 GM (MEP)
Av AT AT
] DOUBLE SEAL CAST IRON DOUBLE SEAL CAST IRON DOUBLE SEAL CAST IRON
MANHOLE COVER (AL) MANHOLE COVER (AL) MANHOLE COVER (AL) T asmeRy T :
o o jan]
SS RANGS @300 INTERVAL e SS RANGS @300 INTERVAL 3 SS RANGS @300 INTERVAL 3
, 1000 v , 1000 v , 1000 v
T 1 AT T 1 AT AT
Z C Z P R N I IR L
o[t o Jo[lFmE 9 e - ®
E i - Crr— =
g g mr] T g p— g g = = g p—' & | S a pJ g
- = QE@F INET - = LG INET = INET
= s = = el S = S
% 3 % 3 % ~ L
*M STRUCTURAL ENGINEER
- COVERED BY AL COVERED BY AL COVERED BY AL
CHECKER PLATE 2 CHECKER PLATE 2 CHECKER PLATE 2
N~ N~ N
GATE VALVE — GATE VALVE = GATE VALVE —
NON RETURN VALVE NON RETURN VALVE NON RETURN VALVE
Al Al N PRSP
: ¢ ¢ @
PLAN PLAN PLAN
3 3 Rev]| Description Date
PUMP PIT 01-50M PUMP_PIT 02-40M PUMP PIT 03=30M° Designs Office
International Construction
NOTE: Consortium(Pvt) Ltd.
NO?:;i%E.;?Am‘SINZHL MAWATHA
| KALUBOWILA, DEHIWALA
TWO NOS. CUTTER PUMPING UNIT (ONE DUTY, ONE STANDBY) COMPLETE WITH ALL MECHANICAL & ELECTRICAL ACCESSORIES FOR EACH PUMPING PIT. DOUBLE SEALED DOUBLE SEALED Zfiui i
PUMPING PIT 01 COVER (600X600) ~ COVER (600X600) ~ R DOUBLE SFALED DOUBLE SFALED TS
DELIVERY HEAD 12m FLOW RATE 40 M3/HR : : ~ COVER (600X600) \ COVER (600X600)
. BUILDING TYPE:
PUMPING PIT 02 & 03 . = @ R A g}
DELIVERY HEAD 16m FLOW RATE 30 M3/HR — = ¢ = gl 8 88 3 EXTERNAL
G INLET © e =
POWER 3PHASE sspuckeT dl o —= T M E 600 o
PUMP SHAFT, SHAFT SLEEVE, NUTS & BOLTS, SCREWS AND WASHERS SHALL BE STAINLESS STEEL ?m'e = . 7%- TITLE:
PUMP HOUSING IMPELLER ETC.. CAST IRON PUMPING PIT DETAILS
o PUMP CONTROL PANEL SHOULD INCLUDE THE FOLLOWING ELECTRICAL SWITCHGEAR OF REPUTED MAKE, INSTALLED, INTERCONNECTED AND PRE-WIRED FOR = L 3000 L 1500 )
AUTOMATIC START AND STOP FUNCTION OF A PUMP DEPENDING ON SEWER LEVEL AND ELECTRICAL SUPPLY VARIATIONS WHEN IN "AUTO" MODE AND WHEN - - 7 A 7
OPERATION IS IN "MAN” MODE EACH PUMP UNIT MUST BE ABLE TO START AND STOP USING PUSH BUTTONS. SE PLAN DESIGNED _ |SUR RO
DRAWN K.R.M.F
FLOAT CONTROL UNIT WITH CABLES AND ACCESSORIES ARE TO BE PROVIDED FOR AUTOMATIC START AND STOP DEPENDING ON THE SEWER LEVEL IN SUMP i R ~CALE s |
N~ T
IN THE EVENT OF FAILURE OF THE DUTY PUMP TO OPERATE PROVISION SHOULD BE MADE FOR THE STANDBY PUMP TO OPERATE IMMEDIATELY EE— — NOTES DWONO.  l1coroTSUMER/EXSTRIDE 01
L Ll =
b PUMP SET NEED A SEQUENCE ROTATION WHILE IN OPERATION OF TWO PUMPS. 7 171 | THS DRAWING SHALL BE READ INCOMUNCTON | [PATE 2022/01/31
ALL ACCESSORIES SHOULD ACCORDANCE WITH BS STANDARD. SECTION X=X WITH DRAWING NO.:ICC/FOTSU/MEP/EX/STP-01 | |CHECKED BY | NP
PUMP SET SHALL DP, TSURUMI OR EQUIVALENT. DETAIL OF GREASE INTERCEPTOR 2. CONTRACTOR SHOULD PREPARE SHOP DRANINGS| [aPPROVED BY
—ALL EQUIPMENT LITERATURE SHOULD BE FORWARD FOR APPROVAL OF ENGINEER BEFORE SUPPLY AND INSTALLATION AND GET APPROVAL FROM ICC DESIGN OFFICE | [~ == P p——
~FLOATER TYPE LEVEL SENSOR TO BE USED 291 Note: The term "STP 1" has been used as STP in the layout. |__PRORTO CONSTRUCTION. S TUAL PAPER S
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