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CHAPTER 1 BACKGROUND OF SUPPLEMENTAL STUDY 

1.1 Background of the Study 

The Anuradhapura North Water Supply Project (hereinafter referred to as “Project”) aims to develop the 

water supply system in the Project area which can supply stable and safe water, and consequently to 

prevent health damage of the residents. 

Regarding this Project, National Water Supply and Drainage Board (hereinafter referred to as “NWSDB”), 

the executing agency, considered that the Project would be financed by Japanese official development 

assistance loan (hereinafter referred to as “ODA loan”) based on the results of the Preparatory Survey 

conducted by JICA in 2013 (hereinafter referred to as “F/S”). The Phase 1 of the Project (hereinafter 

referred to as “Phase 1”) has been conducted under the ODA loan SL-P110, and a part of the scope of the 

Phase 1 was changed during its detailed design stage (hereinafter referred to as “D/D”), i.e. water supply 

method (from bowser supply to piped water supply in isolated areas) and water treatment process (from 

coagulation sedimentation method to dissolved air floatation method (DAF), and early introduction of 

Granular Activated Carbon (GAC) filtration which was planned to be introduced in future in the F/S). 

Further, the engineer’s estimates for Phase 1 was extremely increased through D/D from the one 

estimated in the F/S. Because of the increase of the cost estimates for Phase 1, it was expected with high 

possibility that the cost for the work of Anuradhapura North Water Supply Project (Phase 2)” (hereinafter 

referred to as “Phase 2”) will also be increased largely. Consequently, it was determined that collection of 

additional information, and review of cost estimates are necessary for the Phase 2 project which was 

requested by NWSDB in 2015 to be financed by the ODA loan, and then, this Supplemental Study 

(hereinafter referred to as “S/S”) was conducted. 

1.2 Objective of the S/S 

Objective of the S/S is to conduct collection of supplemental information, to analyze the collected 

information, and to provide recommendation based on them, then consequently, to examine 

appropriateness of the Project for Japanese ODA loan. 

CHAPTER 2 WATER DEMAND PROJECTION 

2.1 Service Area 

 Phase-1 Area (Mahakanadarawa System) : Medawachchiya, Rambewa, a part of 2 GNDs of 
Mihinthale 

 Phase-2 Area (Wahalkada System) : Kebithigollewa, Horowpothana, Kahatagasdigiliya, 
 Padaviya 



Supplemental Study on Anuradhapura North Water Supply Project (Phase 2)                       Final Report Summary 

S-2 

 
Source: F/S Final Report 

Figure 2.1-1 Project Area and DSDs 
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2.2  Design Criteria and Result of Water Demand Projection 

2.2.1  Mahakanadarawa System 

Table 2.2-1  Summary of Design Criteria for Mahakanadarawa System 

 
9,014 = 8,585 x 1.05;  18,162 = 17,297 x 1.05 

 

    
Figure 2.2-1  Demand and Supply of Mahakanadarawa System 

  

2024 2034 2024 2034

Served Population pop a 46,110 65,686 70,097 111,900

Per Capita Water Consumption LPCD b 86 91 86/10 91/10

Non-Domestic Water Demands % c 

Allowance for Unplanned Water Demands % d  -  - 

Non-Revenue Water (in total water demand) % e 13.8 20.0

Design Daily Average Water Demand (Dave) m3/day
f = a x b x (1+c)
x (1+d) / (1-e) 10,002 17,252 7,154 14,414

Design Load Factor to Dmax % g

Design Daily Maximum Water Demand (Dmax) m3/day h = f x g 11,003 18,977 8,585 17,297

Required WTP Production Capacity (Output) m3/day i 11,003 18,977 8,585 17,297

Proposed WTP Production Capacity (Output) m
3
/day j 11,200 18,800 8,950 17,900

Water Loss at Water Treatment Plant % k

Required Raw Water Demand m3/day l = i / (1-k) 11,582 19,976 9,014* 18,162*

Required Raw Water Intake m3/day m 11,582 19,976 9,014 18,162

Proposed Capacity of Intake Facility m
3
/day n 11,800 19,800 9,400 18,800

Design Peak Factor % o

Design Hourly Maximum Water Supply (Hmax) m3/day p = h x o 17,605 30,363 17,170 34,594
*: Required Raw Water Demand in F/S = Required WTP Production x 1.05
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2.2.2  Wahalkada System 

Table 2.2-2  Design Criteria for Wahalkada System 

 
13,983 = 13,318 x 1.05;  28,214 = 26,870 x 1.05 
 

 
Figure 2.2-2  Demand and Supply of Wahalkada System 

 

 

 

 

 

 

 

 

 

 

2024 2034 2024 2034
Served Population pop a 106,121 168,776 100,393 161,468
Per Capita Water Consumption LPCD b 86 91 86/10 91/10
Non-Domestic Water Demands % c 
Allowance for Unexpected Water Demands % d  -  - 
Non-Revenue Water (in total water demand) % e 12.9 20.0

Design Daily Average Water Demand (Dave) m3/day
f = a x b x (1+c)
x (1+d) / (1-e) 13,819 25,334 11,098 22,932

Design Load Factor to Dmax % g
Design Daily Maximum Water Demand (Dmax) m3/day h = f x g 15,201 27,867 13,318 26,870
Required WTP Production Capacity (Output) m3/day i 15,201 27,867 13,318 26,870
Proposed WTP Production Capacity (Output) m

3
/day j 15,000 27,400 13,700 27,400

Water Loss at Water Treatment Plant % k
Required Raw Water Demand m3/day l = i / (1-k) 16,001 29,334 13,983* 28,214*
Required Raw Water Intake m3/day m 16,001 29,334 13,983* 28,214*
Proposed Capacity of Intake Facility m

3
/day n 16,000 28,800 14,400 28,800

Design Peak Factor % o
Design Hourly Maximum Water Supply (Hmax) m3/day p = h x o 24,321 44,587 26,635 53,740
*: Required Raw Water Demand in F/S = Required WTP Production x 1.05
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CHAPTER 3  REVIEW OF PHASE 1 PROJECT  

Non-disclosure Information 

 

CHAPTER4  REVIEW OF PHASE 2 PROJECT  

Non-disclosure Information 

 

CHAPTER 5  IMPLEMENTATION PLAN 

Non-disclosure Information 

 

CHAPTER 6  FINANCIAL AND ECONOMIC CONSIDERATIONS 

Non-disclosure Information 
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CHAPTER 7 OPERATION AND EFFECT INDICATORS 

The operation and effect indicators presented in the F/S includes those which are considered to be 

relatively hard to follow up, and several indicators have vague expressions with indistinct definition such 

like population who has access to safe drinking water in the project. Considering above problems, 

application of revised indicators are recommended for simplification of indicators as shown in Table 

7.1-1. 

Table 7.1-1 Performance and Operation Indicators 

Indicator (2012) Present 

(2015) 

Target 

(2020) 

Mahakanadarawa System    

Served Population 27,818 31,896 53,531 
Water Supply Coverage  
(w/ Surface Water) (%) 0 0 56 

Fluoride in drinking water (mg/L) 1.93 (Jayashakthi CBO) - <1.0 
Rate of Facility Utilization2 (%) - - 60 
    

Wahalkada System (2012) Present 

(2015) 

Target 

(2022) 

Served Population    
Water Supply Coverage  
(w/ Surface Water) (%) 26,589 31,182 88,148 

Fluoride in drinking water (mg/L) 0 0 63 
Rate of Facility Utilization2 (%) 1.93 (Senath CBO) - <1.0 

Note:  
1: During the F/S, Census Population was not available. Figures in this table are based on the population in 2012 Census. 
2: Mahakanadarawa; 6,652/11,200, Wahalkada; 11,193/15,000 
3: The Figure of 1.9 mg/L is detected from existing CBO water supply systems in the project area as the analysed maximum 
value obtained in the Preparatory Survey. This figure exceeded the drinking water quality standard of Sri Lanka 2013 (<1.0 
mg/L) (refer to Appendix 7.2-1, and Appendix 7.2-2). 
 

Chapter 8  ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 

8.1 Review of the Government Policies and Regulations 

There has not been any major change of policies and laws after F/S, but a couple of standard sets have 

been revised, i.e., drinking water standard and discharge standards for Petrol Vehicles.  

8.1.1 Specification for Potable Water (SLS 614) 

The old version of standards had two kinds of criteria for some parameters as ‘Highest desirable level’ 

and ‘Maximum permissible level’. But new version of the standards only has one criteria for each 

parameter. Other notable differences are the change of criteria concentration for some parameters, such as 

fluoride (1.5 mg/l to 1.0 mg/l), arsenic (0.05 mg/l to 0.01 mg/l), and addition of some parameters like 

nickel, total dissolved solid etc. 
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NWSDB continues the monthly monitoring of water quality at Wahalkada tank. The parameters which 

exceeded the standard value are colour, turbidity, iron and bacteriological parameters are able to be 

removed by the usual water treatment procedure. Toxic substances are not measured by usual NWSDB 

monitoring. The F/S team measured toxic substances from December 2011 to June 2012, and all reported 

results satisfied the requirements of the updated standards.  

8.1.2 Air Emission, Fuel and Vehicle Importation Standards 

The Air Emission standards was established in 2003 and amended in 2008. It was again amended in 

2014.The type of vehicle is changed and criteria value of emission gas is revised. 

8.2 Approval 

This project is not requested EIA and IEE. The any projects to establish industrial activities, which are not 

subject to EIA are advised to obtain Environmental Recommendation from the Central Environmental 

Authority (hereinafter referred to as “CEA”) for the proposed sites. Environmental Recommendation for 

the Phase 2 project was issued by the CEA NCR (North Central Region) office on 23rd September 2015. 

NWSDB should obtain Environmental Protection License (EPL) 3 months before starting operation. 

8.3 Current status of the Land Acquisition for the Phase 2 

NWSDB has started the land acquisition procedure for the Phase 2 project. Table 8.3-9 shows current 

status of proposed sites of Phase 2. The ownership transfer of sites is proceeding smoothly. Currently, 

there is no possibility of resettlement and NWSDB will pay the effort to avoid relocation of resident in 

future. But if needs arise, NWSDB will follow the JICA guidelines of resettlement. 

Table 8.3-1  Current Status of Land Acquisition (as of 3rd November 2015) 
No Name of Site Major Facilities* Area (m2) Current Owner Present Status of Land Clearance 

1 Kahatagasdigiliya WR, WT, PH, CH, 
GR, OF, SQ, 7,000m2 NWSDB ok 

2 Hamillewa  WT, CH, SQ 4,000m2 Government Approval letter to be received from 
Divisional Secretary (DS). 

3 Rathmalgahawewa  WT, CH, SQ 2,000 m2 Government Land commission’s Approval to be 
received for prepares a survey plan. 

4 Horowpothana  
WR, WT, PH, GR, 
CH, OF, WS, 
SQx2 

8,000 m2 NWSDB ok 

5 West 
Horowpothana  WT, CH, SQ 4,000 m2 FOREST Dept. 

Approval granted by the Forest 
Conservator. Position to be 
transferred. Constructions can be 
commenced under the supervision of 
Divisional Forest Officer (DFO). 

6 North 
Horowpothana  WT, CH, SQ 2,000 m2 FOREST Dept. 

Approval granted by the Forest 
Conservator. Position to be 
transferred. Constructions can be 
commenced under the supervision of 
DFO. 

7 Weerasole WR, PH, GR, CH, 
SQ 4,000 m2 FOREST Dept. Approval granted by the Forest 

Conservator. Position to be 
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transferred. Constructions can be 
commenced under the supervision of 
DFO. 

8 Kebithigollewa  
WR, WT, PH, GR, 
WS, CH, SQx2, 
OF 

9,000 m2 NWSDB ok 

9 KAH-KEB  WT, CH, SQ 2,000 m2 Government Local authority approval to be 
received. 

10 Kahatagollewa – 1 WT, CH 2,000 m2 Government Local authority approval was received. 
11 Kahatagollewa – 2 WR, PH, GR, SQ, 4,000 m2 Government Local authority approval was received. 

12 Bogahawewa  WT, OF, CH, 
SQx2 4,000 m2 Government 

Lease application and relevant 
documents to be forwarded to Land 
Commissioner (LC) through the 
Provincial Land Commissioner (PLC) 
by DS. 

13 Wahalkada - 1  
Water Treatment 
Plant, 
WT 

40,000 m2 FOREST Dept. 

Approval from the Forest department 
was received. Annual rental to be paid 
amount of LKR 160,000.00 to the 
Forest Department. 

14 Wahalkada – 2 Intake and PH 2,000 m2 FOREST Dept. 

Approval granted by the Forest 
Conservator. Position to be 
transferred. Constructions can be 
commenced under the supervision of 
DFO. 

15 
Mahakanadarawa 
System service 
area 

Water Tower 
(750m3)  

Approx.. 
4,000 m2  Not yet identified 

Sites are not yet identified. They shall 
be identified during Phase 2 D/D 
stage. It will be selected in a property 
of Forest department or local 
government property for obtaining 
clearance smoothly. 

16 
Mahakanadarawa 
System service 
area 

Water Tower 
(250m3)  

Approx.. 
2,000 m2  Not yet identified Same to above. 

17-19 
Wahalkada 
System service 
area 

Water Tower 
(250m3)  
x 3 

Approx.. 
2,000 m2 
each 

Not yet identified Same to above. 

*: Abbreviations 

WR; Ground Reservoir, WT; Water Tower (Elevated Tank), PH; Pump House, CH; Chlorination House, GR; 

Generator Room, OF; Office, SQ; Staff Quarters, 
Source: NWSDB- RSC-NC 

8.4 Lessons learned from Phase 1 Project 

8.4.1 Issues of Effluent Management 

In the phase 1, the Irrigation Department requested that the discharge water quality has to meet the 

drinking water quality standards because the residents living alongside the canal usually use the canal 

water for drinking and cooking purpose. In case of the Wahalkada WTP, NWSDB will be requested to 

take measures for effluent management. NWSDB can treat effluent in order to satisfy the drinking water 

quality standard with the additional treatment processes or, discharge water to the drainage canal. 

8.4.2 Issues of Water Intake Design 

The Irrigation Department requested NWSDB to bear the cost to automate the main gate due to the 

difficulty of the manual gate operation of the Mahakanadarawa scheme in phase 1. Therefore, similar 

request might come to Wahalkada. In case of the Wahalkada, there is unlined extent at upper stream of the 

proposed intake point. It is expected that the Irrigation Department will request NWSDB to campshed the 
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upper distance of the intake point. 

8.4.3 Protest Movement 

During the F/S period, there were multiple protest movement for opposition against the sharing water of 

irrigation to drinking water use at the surroundings of the Wahalkada WTP planned site. However, protest 

movement quieted down by the effort of NWSDB. On the other hand, the new development plan of 

irrigation system is ongoing in the vicinity of the Wahalkada. Wahalkada is also covered by the project. 

Therefore, it is conceivable that possibility of relapse of protest movement became extremely low. 

8.4.4 Pipe laying at Road Reservation 

The road reservation and building limit are discussed at National Thoroughfares Act. The Act states that 

the construction work can be conducted within the reservation with the permission of Executive Engineer 

of the authority. Therefore, the pipelines of the Project can be laid within the road reservation, and land 

acquisition beside the road is not required. 

8.5 Environmental Management 

The environment of the project area has not changed significantly for these three years. Therefore, the 

reported contents of environmental and social consideration in the F/S report are still effective. The 

environmental management and mitigation measures are part of the report and the concept is succeeded 

by the Environmental Management Plan (EMP). 

Phase 2 project area is located in forest-rich area compared with Phase 1. The main possible adverse 

effects to be considered at any project for fauna and flora are loss or separation of living place, 

disturbance of living, and danger of life. Pipe laying construction work could affect negatively to the 

fauna and flora. In same sense, the negative effect is considerable at the construction mainly. The JICA 

Study team observed a traffic sign notifying elephant crossing. The most effective preventive action to 

traffic accident is training and education of site workers and drivers. The awareness raising program is 

very effective and the EMP put the importance on the educational program. The revised EMP draft is 

attached as Appendix 8.5-2. 

8.6 Environmental Monitoring and Implementation Framework 

The Contractor is to submit his/her proposal for the Environmental Management Implementation Plan 

(EMIP) at the beginning of the contract and obtain the Engineer's approval and is to employ a competent 

Officer (Health & Safety / Accident Prevention) to monitor the EMP requirements. The contractor will 

submit a monthly environment and safety status report on the basis of EMIP, and is requested to conduct 

internal auditing in every six months. 

The revised Environmental Monitoring Plan and Monitoring Form are attached as Appendix 8.6-1 and 
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Appendix 8.6-2, respectively. 

8.7 Environmental Check List 

Table 8.7-1 describes the necessary considerations with the difference of the project scope between the 

F/S and the S/S. The revised checklist for Phase 2 is attached as Appendix8.7-2. 

Table 8.7-1 Necessary Considerations with Review of Phase 2 
Item Stage of study Description Impact 

F/S S/S 
Water treatment capacity 13,700m3/day 15,000m3/day The increase of capacity and 

addition of facilities don’t need 
the increase of land always. 
Phase 1 solves the same issues by 
the arrangement of facilities. 
Phase 2 will be able to solve it 
same way and impact will not be 
significant. 

Same 

Treatment procedure Coagulating 
sedimentation 

Dissolved Air 
Floatation and 
Granular 
Activated 
Carbon 
Filtration 

Elevated tanks and 
reservoirs for isolated area 0 

5 
(2 in Phase 1) 
(3 in Phase 2) 

The new project land will be 
acquired. The locations are in 
remote area and the resettlement 
is avoidable by selecting unused 
lands. Impact to the natural 
environment should be carefully 
considered.  

Increase 
negative 
but minor 
 

Length of 
pipe works 

Transmission 117.3 km 126.1 km 
Laying pipe at road doesn’t 
require land. The longer 
construction distance will create 
the negative impact during 
construction stage. 

Increase 
negative 
but minor 
 Distribution 

–sub 633.0 km 720.7 km 

Supply procedure to 
isolated area Bowser supply Piped supply 

Users can access water 
dramatically easier. They are free 
from inconvenience of water 
fetching.  

Positive 
impact 

8.8  Recommendation 

There are some ongoing development projects for irrigation, and the negative feeling of the farmers 

seems settled down. However, NWSDB has to continue the discussions with stakeholders. Sharing 

information of the project activities and progress, explanation of positive and negative aspects honestly 

are important for succeeding the project. The meeting records of these discussions should be kept. 

The environmental adverse effect is generally limited in a water supply project. The impact is mainly 

created at the construction period. Therefore the EMP and the EMIP are important, and the establishment 

of monitoring body and its active contribution are highly appreciated. The project site is outside of the 

natural reserves or other protected area, however, the all concerning parties should be aware of protection 

of environment.  

Currently, there are no squatters and illegal cultivation at the planned project sites. Many of sites are 

covered by the trees and bushes and difficult to start living. However, NWSDB is better to establish a 
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signboard, fence or some kind of notice at the land to reduce the possibility of the encroachment. The 

clear statement of the cut-off date is recommended. After cut-off date, the compensation is not required on 

the basis of the JICA guideline requirement and safe guard policy OP 4.12 of World Bank.  

If the additional land is required for the reviewed project activities, the land acquisition will not be 

problem without the case of protected area and reserved forest. In such case, the prompt decision of the 

land selection is required.  

 





 

CHAPTER 1 

 

BACKGROUND OF SUPPLEMENTAL STUDY 
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CHAPTER 1 BACKGROUND OF SUPPLEMENTAL STUDY 

1.1 Background of the Study 

In the Democratic Socialist Republic of Sri Lanka (hereinafter referred to as “Sri Lanka”), 85.2%1 of the 

population is accessible to safe water2 by means of a water supply system, wells and/or rainwater. 

However, there is no developed water supply system in Anuradhapura District, located in the North 

Central Province, and the residents in the region only can access to wells as water sources. The water 

source, groundwater contains high fluoride concentration exceeding the drinking water quality standard of 

Sri Lanka. It is harmful to the human body, and this has caused problems on their teeth and bones. The 

highly concentrated fluoride is also said to be a major factor of Chronic Kidney Diseases (hereinafter 

referred to as “CKD”) which has a high incidence in this area, as well as other health problems. Because 

of above situation in the area, the changing of water source from groundwater to surface water is an 

urgent need. 

The Anuradhapura North Water Supply Project (hereinafter referred to as “Project”) aims to develop the 

water supply system in the Project area which can supply stable and safe water, and consequently to 

prevent health damage of the residents. 

Regarding this Project, National Water Supply and Drainage Board (hereinafter referred to as “NWSDB”), 

the executing agency, considered that the Project would be financed by Japanese official development 

assistance loan (hereinafter referred to as “ODA loan”) based on the results of the Preparatory Survey 

conducted by JICA in 2013 (hereinafter referred to as “F/S”). The Phase 1 of the Project (hereinafter 

referred to as “Phase 1”) has been conducted under the ODA loan SL-P110, and a part of the scope of the 

Phase 1 was changed during its detailed design stage (hereinafter referred to as “D/D”), i.e. water supply 

method (from bowser supply to piped water supply in isolated areas) and water treatment process (from 

coagulation sedimentation method to dissolved air floatation method (DAF), and early introduction of 

Granular Activated Carbon (GAC) filtration which was planned to be introduced in future in the F/S). 

Further, the engineer’s estimates for Phase 1 was extremely increased through D/D from the one 

estimated in the F/S. Because of the increase of the cost estimates for Phase 1, it was expected with high 

possibility that the cost for the work of Anuradhapura North Water Supply Project (Phase 2)” (hereinafter 

referred to as “Phase 2”) will also be increased largely. Consequently, it was determined that collection of 

additional information, and review of cost estimates are necessary for the Phase 2 project which was 

                                                   
1 NWSDB WEB Site on 14th January 2016: file:///C:/Users/NJS-Temp/Downloads/ASW%20Coverage%20June%202015.pdf 
Piped Water Supply: 45.0%, Protected Dug Well: 36.5%, Tube Wells/Hand Pumps: 3.2%, Rain Water Harvesting & others: 0.5%, 
No access to Safe Water: 14.8%  
2 Terminology of “Safe Water” means harmless water to human body. To assure the drinking safety of water, satisfaction of 
water quality standard is required in principle.  
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requested by NWSDB in 2015 to be financed by the ODA loan, and then, this Supplemental Study 

(hereinafter referred to as “S/S”) was conducted. 

1.2 Objective of S/S 

Objective of the S/S is to conduct collection of supplemental information, to analyze the collected 

information, and to provide recommendation based on them, then consequently, to examine 

appropriateness of the Project for Japanese ODA loan. 

1.3  Study Team for S/S 

The Study Team for the S/S was composed of following persons; 

(1) Mr. Takafumi Kiguchi Team Leader / Water Supply Planning 

(2) Mr. Hirofumi Sano Construction Plan / Cost Estimates 1 

(3) Mr. M. M. P. M. Bandara Construction Plan / Cost Estimates 2  

(4) Mr. Toru Suetake  Economic and Financial Analysis 

(5) Ms. Yasuko Kamegai Environmental and Social Consideration 

1.4 Schedule of S/S 

The S/S was conducted as follows: 

(1) Stage 1 (15 to 18 October 2015): Preparation for Field Work 

The Stage 1 was started from 15 October and ended on 18 October 2015 for preparation of field work of 

the S/S. The Work Plan was established during this period. 

(2) Stage 2 (19 October to 8 November 2015): Field Work 

The field work was conducted from 19 October to 8 November 2015. Required data collection and 

interviews with concerning persons were conducted during this period. 

(3) Stage 3 (9 November to 30 November 2015): Analysis of Collected Data 

Data and information collected by the field work were examined and analyzed. Results were compiled in 

the Draft Final Report (hereinafter referred to as “DFR”). 

(4) Stage 4 (1 December to 10 December 2015): Explanation and Discussion on DFR 
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Accompanying with the Fact Finding mission of JICA, explanation about DFR and discussion with 

NWSDB based on the draft papers for the DFR was conducted in order to finalize the DFR. 

(5) Stage 5 (11 December 2015 to 3 February 2016) 

The Final Report (hereinafter referred to as “FR”), which reflected comments from JICA and NWSDB on 

the DFR, was prepared and submitted on 3 February 2016. 





 

CHAPTER 2 

 

WATER DEMAND PROJECTION 
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CHAPTER 2 WATER DEMAND PROJECTION 

2.1 Water Demand Projection in F/S 

In the Preparatory Survey (F/S), the design water flow was estimated as described below. (Tables and 

figures in Section 2.1 are referred from the F/S report.) : 

2.1.1 Flowchart for Estimation 

The design water flow was estimated in accordance with the flowchart as shown in Figure 2.1-1. 

 

Source: F/S Final report 

Figure 2.1-1  Flowchart of Design Water Flow Estimation 

Planned service area

Design population

Design period

Water consumption by use

Per capita domestic water consumption

Design NRW ratio

Design served population

Design daily average water supply

Design load factor

Design daily maximum water supply

START

Design water intake

Demacation of design service 
area by water supply mode

Per capita domestic water consumption

Design served population

Pipe Borne Water Supply Bowser Water Supply

Study on existing CBOs to be excluded

Demarcation 
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2.1.2 Estimation of Design Water Flow 

(1) Service Area 

The service area covers six DSDs1, namely, Medawachchiya, Rambewa2, Kebithigollewa, Horowpothana, 

Kahatagasdigiliya, and Padaviya which are located in the north-eastern part of Anuradhapura District. Out 

of six DSDs stated above, Medawachchiya and Rambewa belong to Phase-1 area of the Project and 

remaining 4 DSDs belong to Phase 2 (refer to Figure 2.1-2). 

(2) Target Year 

The target year was set in 2034 and an interim target year was also set in2024 for staged construction. 

(3) Projected Population 

The projected population is summarized in Table 2.1-1. 

 

Table 2.1-1 Population Projection in the Project Area in F/S 

 
Note: Population in 2012 was estimated because results of 2012 Census was not available at the time of the 
F/S.  

Source: F/S final report 
 

  

                                                   
1 DSD: Divisional Secretary Division. Administrative sub-units in Sri Lanka between District and GND (page2-3) 
2 Very small part of Mihinthale, i.e. a part of 2 GNDs, was added in Phase-1 D/D because their water 
supply systems will be connected with the Mahakanadarawa System. 

Census

2001 2012 2024 2034 2012/2001 2024/2012 2034/2012

Padaviya 21,146 24,403 28,583 32,655 1.31 1.33 1.33
Kebithigollewa 19,457 23,007 27,661 32,276 1.54 1.55 1.55
Horoupothana 29,642 34,374 40,462 46,412 1.36 1.37 1.37
Kahatagasdigillia 33,572 39,096 46,234 53,219 1.39 1.41 1.41

Sub-total 103,817 120,880 142,940 164,562 1.39 1.41 1.41

Medawachchiya 40,469 47,533 56,688 65,677 1.47 1.48 1.48
Rambewa 31,604 36,325 42,355 48,207 1.27 1.29 1.29

Sub-total 72,073 83,858 99,043 113,884 1.39 1.40 1.40

Total 175,890 204,738 241,983 278,446 1.39 1.40 1.41

Estimated Population Annual Average Growth Rate (%)



Supplemental Study on Anuradhapura North Water Supply Project (Phase 2)                                Final Report 

2-3 

 

Source: F/S Final Report 

Figure 2.1-2 Project Area and DSDs  
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(4) Served Population 

1) Pipe Borne Water Supply 

In the GNDs3 with an existing pipe borne water supply system, the coverage ratio was assumed to be 

growing up from present coverage ratio to 100 % in 2034 lineally, while in those with no pipe borne 

water supply system, the served population was assumed to be increased in the later years. 

2) Bowser Water Supply  

Water supply to the isolated areas was planned by using water bowsers and the water reservoirs which 

were arranged at the locations convenient to the residents. Population coverage was set at 100% 

constantly. 

(5) Per Capita Domestic Water Consumption 

The per capita domestic water consumption was set at 80 LPCD4 for the year of 2012 with an annual 

increment of 0.5 LPCD. Accordingly, the per capita domestic water consumption was 86 LPCD in 2024 

and 91 LPCD in 2034. 

For the isolated areas covered by bowsers, the per capita domestic water consumption is fixed at 10 

LPCD with no annual increment. 

(6) Non-Domestic Water Demand 

Non-domestic water demand such as commercial use was calculated as 35% of domestic water demand in 

the F/S.  

(7) Non-revenue Water (NRW) 

In the Project, the water distribution facilities in the existing water supply system will be used for the 

proposed integrated water supply system as much as possible. However, since water transmission and 

other distribution pipelines will be newly installed, the present NRW level of 20% in Anuradhapura 

District is assumed to be maintained in the future. This ratio of 20% is the one to total supply and is 

equivalent to 25% of revenue water. 

(8) Load Factor for Daily Maximum Water Demand 

                                                   
3 GND: Grama Niladhari Division. The smallest administrative unit in Sri Lanka under DSD 
4 LPCD: Liter Per Capita Per Day 
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The maximum monthly demand per connection per day in 5 water supply systems in the study area varies 

from 1.18 to 1.23 times of the average monthly demand, with an average of 1.21. Then, load factor for the 

maximum daily demand was set at 1.20 of the average daily demand 

(9) Summary of Design Criteria 

The design criteria are summarized in Table 2.1-2. Annual Change in Served population, Average Daily 

Demand and Maximum Daily Demand Water Supply are shown in Table 2.1-3 for the Mahakanadarawa 

System and in Table 2.1-4 for the Wahalkada System, respectively. Planned water production capacity is 

set so as to have 5% allowance to maximum daily demand taking into account of the miscellaneous use of 

water in the water treatment plant. 

Table 2.1-2  Summary of Design Criteria in F/S 

 
Source: F/S Final Report 

Application to

Facility Design
Unit

Pipe Borne
Water
Supply

Bowser
Water
Supply

Total
Pipe Borne

Water
Supply

Bowser
Water
Supply

Total

Design Served Population 92,597 19,303 111,900 144,745 16,723 161,468

Per Capita Domestic Water Consumption (LPCD) 91 10 91 10

Premium for Non-domestic Water (35%) 1.35 1 1.35 1

NRW Ratio (20%) 1.25 1 1.25 1

Design Daily Average Water Supply (Dave) (m3/day) 14,219 193 14,412 22,227 167 22,394

Design Load Factor to Dmax =1.2

Design Daily Maximum Water Supply (Dmax) =Dave x 1.20 -Transmission Facility (m3/day)

Design Peak factor =1.20

Design Hourly Maximum Water Supply (Hmax) =Dmax x 2.0 -Distribution Facility (m3/day)

Design Water Intake =Dmax x 1.05 -Intake Pump Station
-Raw water
Conveyance Facility
-WTP (input)

(m3/day) say
Margin

18,245
18,200
    600

say
Margin

28,217
28,200
    600

Water Right (m3/day)

=100/(100-20)=1.25

Design Water Demand

Water Supply Mode

=80+0.5x(2034-2012)=91

=1.35

Wahalkada SystemMahakanadarawa System

18,800

26,873

53,746

28,800

17,294

34,588
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Table 2.1-3 Annual Change in Design Daily Average and Maximum Water Supply in F/S (Mahakanadarawa System) 

 

Source: Preparatory Survey Report, JICA 

Mahakanadarawa System (Excl. Independent CBO)
2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034

Total Population Total Pop. 83,858      86,208      88,626      91,120      93,684      96,321      99,043      101,838    104,719    107,686    110,736    113,884    
 46 - Maha Kumbukgollewa              Population 1,430        1,473        1,518        1,564        1,611        1,660        1,710        1,761        1,815        1,870        1,926        1,984        

Served Population 286           589           789           860           886           996           1,026        1,233        1,361        1,496        1,733        1,984        
Water Demand 39             81             109           120           126           143           149           181           202           225           263           305           

Target Population Population 82,428      84,735      87,108      89,556      92,073      94,661      97,333      100,077    102,904    105,816    108,810    111,900    
     for Pipe Borne WS Pipe Borne WSS 62,778 64,665 66,608 68,613 70,680 72,808 75,010 82,347 84,796 87,319 89,915 92,597

(Existing) 46,591      48,010      49,473      50,982      52,541      54,141      55,802      57,512      59,277      61,098      62,974      64,912      
(New) 16,187      16,655      17,135      17,631      18,139      18,667      19,208      24,835      25,519      26,221      26,941      27,685      

     for Non Pipe Borne WS Non Pipe Borne WSS 19,650      20,070      20,500      20,943      21,393      21,853      22,323      17,730      18,108      18,497      18,895      19,303      
Coverage　(%) Coverage (Total) 31.4 59.4 63.0 65.2 67.5 69.7 72.0 74.8 82.1 88.4 94.7 100.0
     for Pipe Borne WS Coverage (Pipe WS) 41.2 46.8          51.6          54.6          57.7          60.7          63.7          69.4          78.2          85.9          93.6          100.0        

(Existing) 56.0 60.0 64.0 68.0 72.0 76.0 80.0 84.0 88.0 92.0 96.0 100.0
(New) 0.0 10.0 17.0 17.0 17.0 17.0 17.0 40.0 60.0 75.0 90.0 100.0

     for Non Pipe Borne WS Non Pipe Borne WSS 100           100           100           100           100           100           100           100           100           100           100           100           
Served Population Served Population 25,892      50,347      54,890      58,431      62,142      66,025      70,097      74,846      84,458      93,515      103,019    111,900    
     for Pipe Borne WS Pipe Borne WSS 25,892      30,277      34,390      37,488      40,749      44,172      47,774      57,116      66,350      75,018      84,124      92,597      

(Existing) 25,892      28,611      31,476      34,491      37,665      40,998      44,509      48,196      52,073      56,144      60,419      64,912      
(New) -                1,666        2,914        2,997        3,084        3,174        3,265        8,920        14,277      18,874      23,705      27,685      

     for Non Pipe Borne WS Non Pipe Borne WSS -                20,070      20,500      20,943      21,393      21,853      22,323      17,730      18,108      18,497      18,895      19,303      
Water Demand (Dave: m3day) Dave 3,495        4,341        4,961        5,456        5,994        6,557        7,154        8,562        10,029      11,448      12,963      14,414      
     Pipe Borne WS Pipe Borne WSS 3,495        4,141        4,756        5,247        5,779        6,337        6,982        8,384        9,847        11,263      12,774      14,221      

(Existing) 3,495        3,913        4,354        4,828        5,341        5,882        6,459        7,075        7,728        8,429        9,175        9,970        
(New) -                228           402           419           438           455           523           1,309        2,119        2,834        3,599        4,251        

     Non Pipe Borne WS Non Pipe Borne WSS -                200           205           209           215           220           172           178           182           185           189           193           
Water Demand for Transmission Dmax (Dave x 1.20) 4,194        5,209        5,953        6,547        7,193        7,868        8,585        10,274      12,035      13,738      15,556      17,297      
Water Demand for Treatment Dmax x1.05 4,400        5,500        6,300        6,900        7,600        8,300        9,000        10,800      12,600      14,400      16,300      18,200      
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Table 2.1-4 Annual Change in Design Daily Average and Maximum Water Supply in F/S (Wahalkada System) 

 

Source: Preparatory Survey Report, JICA 

Wahalkada System (Excl. Independent CBOs)
2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034

Total Population Total Pop. 120,880    124,293    127,794    131,417    135,150    138,985    142,940    147,008    151,200    155,525    159,978    164,562    
 32 - Kurulugama                      1,354        1,379        1,403        1,429        1,455        1,481        1,508        1,535        1,563        1,591        1,620        1,649        
 119 - Ihala Angunachchiya            1,041        1,073        1,105        1,139        1,173        1,208        1,245        1,283        1,321        1,361        1,402        1,445        

Sub-Total 2,395        2,452        2,508        2,568        2,628        2,689        2,753        2,818        2,884        2,952        3,022        3,094        
Served Population
 32 - Kurulugama                      271           552           730           786           800           889           905           1,075        1,172        1,273        1,458        1,649        
 119 - Ihala Angunachchiya            208           429           575           626           645           725           747           898           991           1,089        1,262        1,445        

Sub-Total 479           981           1,305        1,412        1,445        1,614        1,652        1,973        2,163        2,362        2,720        3,094        
Water Demand
 32 - Kurulugama                      37             75             101           110           113           128           131           158           174           191           221           253           
 119 - Ihala Angunachchiya            28             59             80             88             91             104           108           132           147           164           192           222           

Sub-Total 65             134           181           198           204           232           239           290           321           355           413           475           

Target Population Population 118,485    121,841    125,286    128,849    132,522    136,296    140,187    144,190    148,316    152,573    156,956    161,468    
     for Pipe Borne WS Pipe Borne WSS 95,911 98,775 101,715 104,766 107,907 111,145 114,485 128,836 132,633 136,549 140,587 144,745

(Existing) 49,985      51,530      53,117      37,488      40,749      44,172      60,026      67,997      70,064      72,193      74,394      76,664      
(New) 45,926      47,245      48,598      50,004      51,445      52,929      54,459      60,839      62,569      64,356      66,193      68,081      

     for Non Pipe Borne WS Non Pipe Borne WSS 22,574      23,066      23,571      24,083      24,615      25,151      25,702      15,354      15,683      16,024      16,369      16,723      
Coverage Coverage (Total) 22.7 51.2 62.7 64.8 66.9 69.1 71.6 74.2 80.7 87.1 93.6 100.0
     for Pipe Borne WS Coverage (Pipe WS) 28.1 39.9          54.0          56.7          59.4          62.1          65.2          71.2          78.4          85.6          92.8          100.0        

(Existing) 54.0 18.0 62.0 97.0 98.0 99.0 79.0 59.0 80.0 84.0 87.0 91.0
(New) 0.0 20.0 45.0 46.0 47.0 48.0 50.0 60.0 70.0 80.0 90.0 100.0

     for Non Pipe Borne WS Non Pipe Borne WSS 100           100           100           100           100           100           100           100           100           100           100           100           
Served Population 26,925      62,431      78,510      83,471      88,692      94,133      100,393    107,042    119,656    132,911    146,846    161,468    
     for Pipe Borne WS Pipe Borne WSS 26,925      39,365      54,939      59,388      64,077      68,982      74,691      91,688      103,973    116,887    130,477    144,745    

(Existing) 26,925      29,916      33,072      36,392      39,895      43,576      47,449      51,521      55,803      60,302      65,033      70,000      
(New) -                9,449        21,867      22,996      24,182      25,406      27,242      40,167      48,170      56,585      65,444      74,745      

     for Non Pipe Borne WS Non Pipe Borne WSS -                23,066      23,571      24,083      24,615      25,151      25,702      15,354      15,683      16,024      16,369      16,723      
Water Demand Dave 3,636        5,615        7,843        8,556        9,336        10,147      11,098      13,616      15,599      17,719      19,979      22,392      
     Pipe Borne WS Pipe Borne WSS 3,636        5,384        7,608        8,315        9,087        9,893        10,841      13,463      15,441      17,556      19,815      22,225      

(Existing) 3,636        4,203        4,577        5,097        5,658        6,248        6,888        7,566        8,286        9,058        9,874        10,748      
(New) -                2,240        3,031        3,218        3,429        3,645        3,953        5,897        7,155        8,498        9,941        11,477      

     Non Pipe Borne WS Non Pipe Borne WSS -                1,227        235           241           249           254           257           153           158           163           164           167           
Water Demand for Transmission Dmax (Dave x 1.20) 4,363        6,738        9,412        10,267      11,203      12,176      13,318      16,339      18,719      21,263      23,975      26,870      
Water Demand for Treatment Dmax x 1.05 4,600        7,100        9,900        10,800      11,800      12,800      14,000      17,200      19,700      22,300      25,200      28,200      
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(10) Design Flow of Water Treatment Plants for Stage Construction 

Both water treatment plants for the Mahakanadarawa System and the Wahalkada System were planned to 

be constructed stage by stage. 

The planned capacities of Stage 1 (in 2024) and Long-term Plan (in 2034) are as shown in Table 2.1-5. 

Table 2.1-5  Planned Capacity of Water Treatment Plants in F/S 

 Stage-1 (2024) Long-term Plan (2034) 
Mahakanadarawa WTP   

Daily Maximum Water Supply 
(Output) 8,950 m3/day 17,900 m3/day 

Production Capacity* 
(Input) 9,400 m3/day 18,800 m3/day 

Wahalkada WTP   
Daily Maximum Water Supply 
(Output) 13,700m3/day 27,400 m3/day 

Production Capacity*  
(Input) 14,400 m3/day 28,800 m3/day 

*: The terminology “Production Capacity” in this table means required “Input”, namely required volume of 

raw water intake. Production Capacity for “Output” is the same as Daily Maximum Water Supply. 
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2.2  Water Demand Projection for Mahakanadarawa System 

(1) Service Area 

In the D/D stage, GND No.46 - Maha Kumbukgollewa, Medawachchiya DSD, GND No.587 - 

Doramadalawa, Mihinthale DSD, and GND No.588 - Ukkulankulama, Mihinthale DSD were added to the 

service area of the Mahakanadarawa system. 

 
Source: F/S Final Report 

Figure 2.2-1 GNDs added in Phase 1 D/D 

46 

587 

588 
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During the F/S, GND No.46 was not requested for water supply by the Phase 1 project because there is an 

existing CBO scheme. However, during the Phase-1 D/D, residents in GND No.46 requested NWSDB in 

writing to include their CBO under the Phase 1 project. 

GNDs No.587 and No.588 are in Mihinthale DSD. However, some parts of these GNDs are covered 

under the existing Rambewa Water Supply System. Since the Rambewa existing pipe network is to be 

connected to the new pipe network under the scope of Phase 1 project, water of the Mahakanadarawa 

system will flows to the GNDs No.587 and No.588 automatically. Therefore, these partially covered areas 

were considered in the demand calculations. 

(2) Target Year 

In the Phase-1 D/D, the target year was set as 2034 with an interim target year of 2024 for staged 

construction as same as those in the F/S, 

(3) Projected Population 

Considering that the results of 2012 Census was not available during the F/S, the population projection 

was revised in the Phase 1 D/D based on the results of 2012 Census (provisional) as summarized in Table 

2.2-1. The annual population growth rate at 1.33% was adopted for projection based on the average 

annual population growth in Anuradhapura District which was derived from data in 2001 Census and 

2012 Census (provisional).  
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Table 2.2-1  Total Population Projection for Mahakanadarawa System 

DSD 
Area  

Category 

Census Increase 

Ratio 

Projected Total Population 

2012 2019 2020 2024 2030 2034 

Rambewa 

Existing 14,919 1.33% 16,365 16,582 17,482 18,925 19,952 

New 21,877 1.33% 23,997 24,316 25,636 27,751 29,257 

Total 36,796 1.33% 40,361 40,898 43,118 46,675 49,208 

Medawachchiya 

Existing 22,032 1.33% 24,167 24,488 25,817 27,947 29,464 

New 24,711 1.33% 27,105 27,466 28,957 31,345 33,047 

Total 46,743 1.33% 51,272 51,954 54,774 59,293 62,511 

Mihinthale 

Existing 1,298 1.33% 1,424 1,443 1,521 1,646 1,736 

New - 1.33% - - - - - 

Total 1,298 1.33% 1,424 1,443 1,521 1,646 1,736 

Total 

Existing 38,249 1.33% 41,955 42,513 44,820 48,518 51,151 

New 46,588 1.33% 51,102 51,782 54,592 59,096 62,303 

Total 84,837 1.33% 93,058 94,295 99,413 107,614 113,455 
Source: Phase-1 D/D Design report, revised by the JICA Study Team 

Note: In Mihinthale DSD, GND No. 587 was counted as its 90% and No. 588 as 50% because of coverage 

area of the existing system. 

 

Population Projection in S/S  

The population growth rate at 1.33% per annum was adopted for projection uniformly. Further, the data 

used for the project were provisional. Recently, final results of 2012 Census on GND level became 

available, then, projected total population were revised in the S/S using average annual population 

increase ratio of each GND in order to reflect characteristic of each GND. GNDs in the project area were 

categorized into following 4 types considering characteristics of each GND.   

 A : GND with main road 

 B : Surrounding GND 

 C : Isolated GND 

 D : Urban Centre 

Category of each GND was decided with following method as same as the F/S: 

 GNDs at urban centers are categorized in D as shown in Figure 2.2-2. 

 GNDs at along the main roads are categorized in A as shown in Figure 2.2-3. Categorized GNDs into 

D shown in Figure 2.2-2 are not categorized into D  
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 GNDs next to GNDs in Category A and D are categorized into B. 

 Remaining GNDs are categorized into C 

Average population increase ratios between 2001 and 2012 by DSD by category were applied for 

population projection of each GND. Results of revised calculation by DSD is summarized by water 

supply type as shown in Table 2.2-2. 

Table 2.2-2  Target Population Projection for Mahakanadarawa System 

DSD 
Area  

Category 

Census Projected Target Population 

2012 2019 2020 2024 2030 2034 

Rambewa 

Existing 18,438 20,292 20,572 21,730 23,591 24,921 

New 18,344 20,282 20,576 21,792 23,752 25,156 

Total 36,782 40,574 41,147 43,521 47,343 50,077 

Medawachchiya 

Existing 29,204 32,006 32,428 34,172 36,967 38,956 

New 17,702 19,526 19,801 20,943 22,782 24,097 

Total 46,906 51,532 52,229 55,115 59,749 63,054 

Mihinthale 

Existing 1,303 1,446 1,468 1,558 1,704 1,809 

New - - - - - - 

Total 1,303 1,446 1,468 1,558 1,704 1,809 

Total 

Existing 48,945 53,744 54,467 57,460 62,262 65,686 

New 36,046 39,808 40,377 42,735 46,534 49,253 

Total 84,991 93,552 94,844 100,195 108,796 114,939 

Source: JICA Study Team 
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Figure 2.2-2  GNDs in Category A 

 
Figure 2.2-3  GNDs in Category D  
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(4) Served Population  

Since the residents with high expectation for pipe borne water supply are willing to connect to a water 

supply system as soon as possible, the connection ratio to the system is assumed to be increased with a 

high increase rate during a few years soon after the completion of the system and thereafter it will become 

lower in general. 

1) Existing Pipe Borne Water Supply Area  

In the GNDs with an existing pipe borne water supply system, the coverage ratio was assumed to grow up 

from present coverage ratio to 100 % in 2034 lineally. 

2) New Coverage Area 

In the Phase 1 D/D, it was assumed that the rate of new connections in new coverage areas would be high 

in the early years of the project life. But this rate was assumed to decrease gradually and to follow the 

same pattern as of the existing supply areas after reaching a certain level of service coverage. In the Phase 

1 D/D, the service coverage was assumed to be 75% in 2024. In the calculation of the S/S, said service 

coverage was decreased by 5 %, namely 70%, considering the delay of the Phase-1 project. 
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Table 2.2-3 Served Population Projection for Mahakanadarawa System 

DSD Area  
Category 

Projected Served Population 
2019 2020 2024 2030 2034 

Service  
Coverage 

Existing * 70% 72% 80% 92% 100% 
New 25% 35% 70% 88% 100% 
Total * 51% 56% 76% 90% 100% 

Rambewa 
Existing 15,568 16,103 18,363 22,133 24,921 
New 5,071 7,201 15,254 20,902 25,156 
Total 20,638 23,305 33,617 43,034 50,077 

Medawachchiya 
Existing 21,260 22,265 26,519 33,653 38,956 
New 4,881 6,930 14,660 20,048 24,097 
Total 26,141 29,195 41,180 53,702 63,054 

Mihinthale 
Existing 985 1,031 1,227 1,559 1,809 
New - - - - - 
Total 985 1,031 1,227 1,559 1,809 

Total 
Existing 37,812 39,399 46,110 57,345 65,686 
New 9,952 14,132 29,914 40,950 49,253 
Total 47,764 53,531 76,024 98,295 114,939 

Source: JICA Study Team 
Note: Commissioning of WTP is assumed to be end of 2018. 
     *: Service coverage % for Existing and Total are the results of calculation. 

(5) Per Capita Domestic Water Consumption 

The policy in the F/S was also applied in the Phase-1 D/D. Based on the result of the F/S, per capita 

domestic water consumption in 2024 and 2034 are set as 86 LPCD, 91 LPCD respectively.  

(6) Non-Domestic Water Demands 

Non-domestic water demand such as commercial use was calculated as 35% of domestic water demand in 

the F/S. However, in the Phase 1 D/D, NWSDB agreed to apply 30% instead of 35 %. Therefore, the 

Phase 1 D/D set 30% of domestic water demand as Non-domestic water demand. 

(7) Allowance for Unplanned Water Demands 

Even though it was not considered in the F/S, allowance for unexpected water demand was considered as 

1.5% of total water demand in the Phase 1 D/D.  

(8) Non-Revenue Water 
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In the F/S, the ratio of non–revenue water was set at 25% of revenue water, which is equivalent to 20% of 

total water demand, through project years. In the Phase-1 D/D, the same ratio of 20% of total demand was 

applied for 2034. This ratio, however, was assumed to be increased from 10% at the commissioning 

expecting completeness of new facilities. The ratios in intermediate years were assumed to increase 

lineally.  

(9) Daily Maximum, Hourly Maximum and Raw Water Intake Amount   

In the Phase-1 D/D, daily maximum demand is modified to 110% of daily average demand from 120% in 

the F/S, while hourly maximum demand is modified to 160% of daily maximum demand from 200% in 

the F/S. These modifications were made in accordance with the NWSDB Design Manual (refer to 

extraction of the manual shown on following page). According to the D/D team, the peak load factor of 

160% was decided considering the present situation of the service area. Actually it was difficult to 

measure the peak ratio because of intermittent water supply in the area. 

Water loss at the each WTP was set at 5% as same as the F/S. 

(10) Design Flow of Water Treatment Plants for Stage Construction 

In the F/S, the capacity of each WTP in the initial stage (2024) was designed at 50 % of the capacity of 

target year (2034). In the Phase-1 D/D, completion of construction of the Mahakanadarawa WTP initial 

stage was planned in 20185, about 60% of ultimate capacity would be completed. 

(11) Water Demand 

Based on the design criteria mentioned above, planned water demand was re-calculated as shown in 

Table 2.2-4. Comparing with the result of the F/S, 10% increase of water production capacity is necessary 

for 2034, but, for the first stage of construction work, the production capacity is desired to be increased by 

                                                   
5 Its completion was expected to be March 2018 in the F/S. Considering present status of the Project, however, the 
JICA Study Team assumed it will be the end of 2018.   
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28% of that in the F/S as shown in Table 2.2-5.  

As also shown in Table 2.2-5, the WTP production capacity designed in the Phase-1 D/D will be 

sufficient in 2024, while planned capacity for 2034 is slightly less than requirement. However, lack of 

capacity is less than 1% and is possible to consider negligible at this moment. It shall be examined in the 

future.  

Extract from Design Manual D2 Urban Water Supply and Sanitation March 1989 by NWSDB. 
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Table 2.2-4  Water Demand Projection for Mahakanadarawa System 

 
Note: Coverage % for “New Area” was adjusted by the JICA Study Team to cope with the expected commissioning year, 2018. 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Total Population 84,991 86,164 87,353 88,559 89,781 91,021 92,278 93,552 94,844 96,154 97,483 98,829 100,195 101,579 102,983 104,406 105,849 107,312 108,796 110,300 111,825 113,371 114,939

Rambewa Existing 18,438 18,692 18,950 19,211 19,475 19,744 20,016 20,292 20,572 20,855 21,143 21,434 21,730 22,029 22,333 22,641 22,954 23,270 23,591 23,917 24,247 24,582 24,921

New 18,344 18,609 18,878 19,151 19,428 19,709 19,993 20,282 20,576 20,873 21,175 21,481 21,792 22,107 22,426 22,751 23,080 23,413 23,752 24,095 24,444 24,797 25,156

Medawachchiya Existing 29,204 29,589 29,978 30,373 30,774 31,179 31,590 32,006 32,428 32,856 33,289 33,727 34,172 34,623 35,079 35,542 36,010 36,485 36,967 37,454 37,948 38,449 38,956

New 17,702 17,952 18,205 18,462 18,722 18,986 19,254 19,526 19,801 20,081 20,364 20,652 20,943 21,239 21,539 21,843 22,152 22,465 22,782 23,104 23,430 23,761 24,097

Mihinthale Existing 1,303 1,322 1,342 1,362 1,383 1,403 1,424 1,446 1,468 1,490 1,512 1,535 1,558 1,581 1,605 1,629 1,654 1,679 1,704 1,729 1,755 1,782 1,809

New - - - - - - - - - - - - - - - - - - - - - - -

Target Population (persons) a Total 84 ,991 86,164 87,353 88,559 89,781 91,021 92,278 93,552 94,844 96,154 97,483 98,829 100,195 101,579 102,983 104,406 105,849 107,312 108,796 110,300 111,825 113,371 114,939

Rambewa Existing 18,438 18,692 18,950 19,211 19,475 19,744 20,016 20,292 20,572 20,855 21,143 21,434 21,730 22,029 22,333 22,641 22,954 23,270 23,591 23,917 24,247 24,582 24,921

New 18,344 18,609 18,878 19,151 19,428 19,709 19,993 20,282 20,576 20,873 21,175 21,481 21,792 22,107 22,426 22,751 23,080 23,413 23,752 24,095 24,444 24,797 25,156

Medawachchiya Existing 29,204 29,589 29,978 30,373 30,774 31,179 31,590 32,006 32,428 32,856 33,289 33,727 34,172 34,623 35,079 35,542 36,010 36,485 36,967 37,454 37,948 38,449 38,956

New 17,702 17,952 18,205 18,462 18,722 18,986 19,254 19,526 19,801 20,081 20,364 20,652 20,943 21,239 21,539 21,843 22,152 22,465 22,782 23,104 23,430 23,761 24,097

Mihinthale Existing 1,303 1,322 1,342 1,362 1,383 1,403 1,424 1,446 1,468 1,490 1,512 1,535 1,558 1,581 1,605 1,629 1,654 1,679 1,704 1,729 1,755 1,782 1,809

New - - - - - - - - - - - - - - - - - - - - - - -

Coverage (%) b = c / a Total 33 34 35 36 37 38 46 51 56 62 67 73 76 78 81 83 86 88 90 93 95 98 100

Existing 57 59 61 63 65 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100

New 0 0 0 0 0 0 15 25 35 45 55 65 70 73 76 79 82 85 88 91 94 97 100

Served Population (persons) c Total 27,818 29,146 30,506 31,896 33,319 34,773 42,148 47,764 53,531 59,451 65,527 71,762 76,024 79,524 83,107 86,773 90,526 94,366 98,295 102,315 106,428 110,635 114,939

Rambewa Existing 12,125 12,586 13,056 13,537 14,028 14,530 15,043 15,568 16,103 16,650 17,209 17,780 18,363 18,959 19,567 20,189 20,823 21,471 22,133 22,808 23,498 24,202 24,921

New 0 0 0 0 0 0 2,999 5,071 7,201 9,393 11,646 13,963 15,254 16,138 17,044 17,973 18,925 19,901 20,902 21,927 22,977 24,053 25,156

Medawachchiya Existing 14,833 15,688 16,564 17,460 18,378 19,317 20,277 21,260 22,265 23,293 24,344 25,420 26,519 27,644 28,793 29,969 31,170 32,398 33,653 34,936 36,247 37,587 38,956

New 0 0 0 0 0 0 2,888 4,881 6,930 9,036 11,200 13,424 14,660 15,505 16,370 17,256 18,164 19,095 20,048 21,024 22,024 23,049 24,097

Mihinthale Existing 860 873 886 899 913 926 940 985 1,031 1,078 1,127 1,176 1,227 1,279 1,332 1,387 1,443 1,500 1,559 1,619 1,681 1,744 1,809

New - - - - - - - - - - - - - - - - - - - - - - -

Per Capita Water Consumption (LPCD) d 80.0 80.5 81.0 81.5 82.0 82.5 83.0 83.5 84.0 84.5 85.0 85.5 86.0 86.5 87.0 87.5 88.0 88.5 89.0 89.5 90.0 90.5 91.0

Domestic Water Consumption (m3/d) e = c x d Total 2 ,225 2,346 2,471 2,600 2,732 2,869 3,498 3,988 4,497 5,024 5,570 6,136 6,538 6,879 7,230 7,593 7,966 8,351 8,748 9,157 9,579 10,012 10,459

Rambewa Existing 970 1,013 1,058 1,103 1,150 1,199 1,249 1,300 1,353 1,407 1,463 1,520 1,579 1,640 1,702 1,767 1,832 1,900 1,970 2,041 2,115 2,190 2,268

New 0 0 0 0 0 0 249 423 605 794 990 1,194 1,312 1,396 1,483 1,573 1,665 1,761 1,860 1,962 2,068 2,177 2,289

Medawachchiya Existing 1,187 1,263 1,342 1,423 1,507 1,594 1,683 1,775 1,870 1,968 2,069 2,173 2,281 2,391 2,505 2,622 2,743 2,867 2,995 3,127 3,262 3,402 3,545

New 0 0 0 0 0 0 240 408 582 764 952 1,148 1,261 1,341 1,424 1,510 1,598 1,690 1,784 1,882 1,982 2,086 2,193

Mihinthale Existing 69 70 72 73 75 76 78 82 87 91 96 101 106 111 116 121 127 133 139 145 151 158 165

New - - - - - - - - - - - - - - - - - - - - - - -

Non-Domestic Water Consumption f = e x 30% 668 704 741 780 820 861 1,049 1,196 1,349 1,507 1,671 1,841 1,961 2,064 2,169 2,278 2,390 2,505 2,624 2,747 2,874 3,004 3,138

Rambewa Existing 291 304 317 331 345 360 375 390 406 422 439 456 474 492 511 530 550 570 591 612 634 657 680

New 0 0 0 0 0 0 75 127 181 238 297 358 394 419 445 472 500 528 558 589 620 653 687

Medawachchiya Existing 356 379 403 427 452 478 505 533 561 590 621 652 684 717 752 787 823 860 899 938 979 1,020 1,064

New 0 0 0 0 0 0 72 122 175 229 286 344 378 402 427 453 480 507 535 565 595 626 658

Mihinthale Existing 21 21 22 22 22 23 23 25 26 27 29 30 32 33 35 36 38 40 42 43 45 47 49

New - - - - - - - - - - - - - - - - - - - - - - -

Allow. for Unexpected Water Consumption g = (e+f) x 1 .5% 43 46 48 51 53 56 68 78 88 98 109 120 127 134 141 148 155 163 171 179 187 195 204

Rambewa Existing 19 20 21 22 22 23 24 25 26 27 29 30 31 32 33 34 36 37 38 40 41 43 44

New 0 0 0 0 0 0 5 8 12 15 19 23 26 27 29 31 32 34 36 38 40 42 45

Medawachchiya Existing 23 25 26 28 29 31 33 35 36 38 40 42 44 47 49 51 53 56 58 61 64 66 69

New 0 0 0 0 0 0 5 8 11 15 19 22 25 26 28 29 31 33 35 37 39 41 43

Mihinthale Existing 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3

New - - - - - - - - - - - - - - - - - - - - - - -

Average Daily Water Consumption h = e + f + g 2 ,936 3,096 3,260 3,430 3,605 3,785 4,616 5,263 5,933 6,629 7,349 8,096 8,627 9,077 9,540 10,019 10,511 11,020 11,543 12,083 12,639 13,211 13,801

Non-Revenue Water Demand i % in total 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.6% 11.3% 11.9% 12.5% 13.1% 13.8% 14.4% 15.0% 15.6% 16.3% 16.9% 17.5% 18.1% 18.8% 19.4% 20.0%

volume j = h / (1-i)  - h 326 344 362 381 401 421 513 626 752 893 1,050 1,223 1,375 1,524 1,684 1,855 2,040 2,237 2,449 2,675 2,917 3,175 3,450

Average Water Demand (m3/d) Dave k = h + j 3 ,263 3,440 3,623 3,811 4,006 4,206 5,129 5,888 6,685 7,522 8,399 9,319 10,002 10,600 11,224 11,874 12,551 13,257 13,992 14,758 15,555 16,386 17,252

Maximum Water Demand (m3/d) Dmax l = k x 1 .1 3 ,589 3,784 3,985 4,192 4,406 4,627 5,642 6,477 7,354 8,274 9,239 10,251 11,003 11,660 12,346 13,061 13,806 14,582 15,391 16,234 17,111 18,025 18,977

Water Demand for Intake (m3/d) m = l / 0 .95 3,778 3,983 4,195 4,413 4,638 4,871 5,939 6,818 7,741 8,709 9,725 10,791 11,582 12,274 12,996 13,748 14,533 15,349 16,201 17,088 18,012 18,974 19,976

Peak (Hourly) Water Demand (m3/d) n = l x 1 .6 5 ,742 6,054 6,376 6,707 7,050 7,403 9,027 10,363 11,766 13,238 14,782 16,402 17,605 18,656 19,754 20,898 22,090 23,331 24,626 25,974 27,378 28,840 30,363
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Table 2.2-5  Water Demand for Mahakanadarawa System in F/S and S/S 

Items Unit 
2024 2034 

F/S S/S Ratio F/S S/S Ratio 

Design daily average water demand m3/day 7,154 10,002 1.40 14,414 17,252 1.20 
Design daily maximum water demand m3/day 8,585 11,003 1.28 17,297 18,977 1.10 
Design hourly maximum water demand m3/day 17,170 17,605 1.03 34,594 30,363 0.88 
Required WTP Production Capacity m3/day 8,585 11,003 1.28 17,297 18,977 1.10 
Proposed WTP Production Capacity m3/day 8,950 11,200 1.25 17,900 18,800 1.05 
Required Raw Water Intake m3/day 9,014 11,582 1.28 18,162 19,976 1.10 
Proposed Raw Water Intake Capacity m3/day 9,400 11,800 1.26 18,800 19,800 1.05 

Note: Required Raw Water Intake is calculated based on the Required WTP Production Capacity. 

     Proposed Capacities of Facilities are those designed in the Phase-1 D/D. 

(12) Summary of Design Criteria  

Design criteria and results of water demand projection calculated in the S/S are summarized in Table 

2.2-6.  

Figure 2.2-4 shows the relationship between water demand and water supply capacity through the target 

year 2034 projected in the S/S. 
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Table 2.2-6  Summary of Design Criteria for Mahakanadarawa System 

  
9,014 = 8,585 x 1.05;  18,162 = 17,297 x 1.05 

 

Figure 2.2-4  Demand and Supply of Mahakanadarawa System 

  

2024 2034 2024 2034

Served Population pop a 46,110 65,686 70,097 111,900

Per Capita Water Consumption LPCD b 86 91 86/10 91/10

Non-Domestic Water Demands % c 

Allowance for Unplanned Water Demands % d  -  - 

Non-Revenue Water (in total water demand) % e 13.8 20.0

Design Daily Average Water Demand (Dave) m3/day
f = a x b x (1+c)
x (1+d) / (1-e) 10,002 17,252 7,154 14,414

Design Load Factor to Dmax % g

Design Daily Maximum Water Demand (Dmax) m3/day h = f x g 11,003 18,977 8,585 17,297

Required WTP Production Capacity (Output) m3/day i 11,003 18,977 8,585 17,297

Proposed WTP Production Capacity (Output) m
3
/day j 11,200 18,800 8,950 17,900

Water Loss at Water Treatment Plant % k

Required Raw Water Demand m3/day l = i / (1-k) 11,582 19,976 9,014* 18,162*

Required Raw Water Intake m3/day m 11,582 19,976 9,014 18,162

Proposed Capacity of Intake Facility m
3
/day n 11,800 19,800 9,400 18,800

Design Peak Factor % o

Design Hourly Maximum Water Supply (Hmax) m3/day p = h x o 17,605 30,363 17,170 34,594
*: Required Raw Water Demand in F/S = Required WTP Production x 1.05

Items Unit Calculation

30

1.5

S/S F/S

35

5

20

120

5

200

110

160

1st Stage Production Capacity 



Supplemental Study on Anuradhapura North Water Supply Project (Phase 2)                                Final Report 

2-21 

2.3  Water Demand Projection in the S/S for Wahalkada System 

(1) Service Area 

In the S/S, the service area for Phase 2 project is set as the same as planned in the F/S. That is; GNDs in 

Kebithigollewa, Horowpothana, Kahatagasdigiliya, and Padaviya DSDs except GND No.32 - 

Kurulugama and GND No.119 - Ihala Angunachchiya. 

(2) Target Year 

In the S/S, the target year for the Wahalkada System was set as 2034 with an interim target year of 2024 

for staged construction as same as those in the F/S and the Phase-1 D/D. 

(3) Projected Population 

The projected population for the Wahalkada system was also revised in the S/S based on the results of 

2012 Census with the same method described in 2.2 (3). 

Results of re-calculation by DSD are summarized by water supply type as shown in Table 2.3-1.  

Table 2.3-1 Population Projection for Wahalkada System 
Area  

Category 
Census Projected Target Population 
2012 2020 2021 2024 2030 2034 

Padaviya             
Existing 12,822 13,516 13,605 13,877 14,438 14,825 

New 10,176 10,931 11,030 11,330 11,956 12,393 
Total 22,998 24,447 24,635 25,207 26,394 27,218 

Kebithigollewa             
Existing 6,696 7,288 7,365 7,603 8,102 8,452 

New 14,064 15,595 15,798 16,424 17,756 18,706 
Total 20,760 22,883 23,163 24,028 25,858 27,158 

Horowpothana             
Existing 9,430 11,144 11,379 12,116 13,737 14,938 

New 26,465 31,065 31,694 33,660 37,968 41,146 
Total 35,895 42,209 43,074 45,776 51,705 56,084 

Kahatagasdigiliya             
Existing 21,638 24,812 25,240 26,571 29,451 31,545 

New 18,701 21,303 21,653 22,738 25,078 26,772 
Total 40,339 46,114 46,893 49,310 54,529 58,316 

All             
Existing 50,586 56,759 57,590 60,167 65,727 69,759 

New 69,406 78,894 80,175 84,153 92,759 99,017 
Total 119,992 135,653 137,765 144,320 158,486 168,776 

Source: JICA Study Team 
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(4) Served Population  

The served population for the Wahalkada system was also revised in the S/S with the same method 

described in 2.2 (4). 

Table 2.3-2 Served Population Projection for Wahalkada System 

DSD Area  
Category 

Projected Served Population 
2020 2021 2024 2030 2034 

Service  
Coverage 

Existing * 70% 72% 78% 91% 100% 
New 25% 40% 70% 88% 100% 
Total * 44% 53% 74% 89% 100% 

Padaviya 
Existing 8,760 9,160 10,388 12,985 14,825 
New 2,733 4,412 7,931 7,299 12,393 
Total 11,493 13,572 18,319 20,284 27,218 

Kebithigollewa 
Existing 5,480 5,668 6,256 6,056 8,452 
New 3,899 6,319 11,497 10,538 18,706 
Total 9,378 11,988 17,753 16,595 27,158 

Horowpothana 
Existing 7,996 8,391 9,658 9,221 14,938 
New 7,766 12,678 23,562 21,444 41,146 
Total 15,762 21,068 33,220 30,666 56,084 

Kahatagasdigiliya 
Existing 17,408 18,248 20,912 20,000 31,545 
New 5,326 8,661 15,917 14,541 26,772 
Total 22,734 26,909 36,829 34,540 58,316 

All 
Existing 39,644 41,467 47,215 48,262 69,759 
New 19,723 32,070 58,907 53,822 99,017 
Total 59,368 73,537 106,121 102,085 168,776 

Source: JICA Study Team 
Note: Commissioning of WTP assumed to be in October 2020. 
     *: Service coverage % for Existing and Total are the results of calculation. 

 (5) Per Capita Domestic Water Consumption 

Based on the result of the F/S, per capita domestic water consumption in 2024 and 2034 were set as 86 

LPCD and 91 LPCD respectively in the Phase-1 D/D for the Mahakanadarawa System. In the S/S, same 

policy was applied for the Wahalkada System.  

(6) Non-Domestic Water Demands 

In the S/S, non-domestic water consumption for the Wahalkada System was assumed to be 30% of 

domestic water consumption as same as that of the Phase-1 D/D for the Mahakanadarawa System. 

(7) Allowance for Unplanned Water Demands 
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The S/S also assumed the unexpected water demand allowance as 1.5% for the Wahalkada System as 

same as that for the Mahakanadarawa System projected in the Phase-1 D/D. 

(8) Non-Revenue Water 

The S/S employed the same non–revenue water ratio for the Wahalkada System as the one for the 

Mahakanadarawa System in the Phase-1 D/D, i.e. 20% of total demand in 2034. Then the ratio was 

assumed to be increased from 10% at the commissioning year expecting completeness of new facilities. 

The ratios in intermediate years were assumed to increase lineally. Consequently the ratio in 2024 was 

12.9 %. This ratio is slightly lower than that of the Mahakanadarawa System, i.e. 13.8 % because of 

difference of completion year. 

(9) Daily Maximum, Hourly Maximum and Raw Water Intake Amount   

Based on the discussions with NWSDB in the Phase-1 D/D, daily maximum volume is modified to 110% 

of daily average volume, while hourly maximum volume is modified to 160% of daily maximum volume. 

Water loss at the each WTP, is set at 5% of total treated water, the same as the F/S and the D/D. 

(10) Design Flow of Water Treatment Plants for Stage Construction 

In the F/S, the capacity of WTP in the initial stage (2024) was designed at 50 % of the capacity of target 

year (2034). In the S/S, the initial stage construction work was assumed to be completed in 2020 with 

about 55% of ultimate stage capacity. 

(11) Water Demand 

Based on the design criteria mentioned above, planned water demand was calculated in the S/S as shown 

in Table 2.3-3. The results are summarized in Table 2.3-4 as a comparison with the F/S. As shown in the 

table, increased water production capacity by 4% is required in 2034, but the production capacity at the 

first stage of construction work is required to be 14% increase from the F/S. As shown in the table, the 
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proposed WTP production capacity in 2034 is less than the required WTP production capacity. The 

proposed WTP capacity was slightly less the required capacity. The proposed capacity for 2024 was 

decided to be the same as water rights agreed with the Irrigation Department. Though the proposed 

capacity for the year 2024, i.e. 15,000 m3/day, is not sufficient to satisfy the demand in the year, it can 

fulfil the demand by the year of 2023. The lack of capacity in 2024 will be 1.3%. If water right will not be 

increased in future, the lack of capacity will be 1.7% in 2034. After completion of Yan Oya Project, it is 

desirable to negotiate with the Irrigation Department to increase the water right. 

Table 2.3-4  Water Demand for Wahalkada System in F/S and S/S 

Items Unit 2024 2034 
F/S S/S Ratio F/S S/S Ratio 

Design daily average water demand m3/day 11,098 13,819 1.25 22,392 25,334 1.13 

Design daily maximum water demand m3/day 13,318 15,201 1.14 26,870 27,867 1.04 

Design hourly maximum water demand m3/day 26,635 24,321 0.91 53,740 44,587 0.83 

Required WTP Production Capacity m3/day 13,318 15,201 1.14 26,870 27,867 1.04 

Proposed WTP Production Capacity m3/day 13,700 15,000 1.09 27,400 27,400 1.00 

Required Raw Water Intake m3/day 13,983 16,001 1.14 28,214 29,334 1.04 

Proposed Raw Water Intake Capacity m3/day 14,400 16,000 1.11 28,800 28,800 1.00 
Note: Required Raw Water Intake is calculated based on the Required WTP Production Capacity. 
     Proposed Raw Water Intake Capacities in 2034 is set at the quantity of water rights, and Proposed WTP Production 

Capacity is decided based on it. Proposed water Production Capacity in 2024, 15,000 m3/day, was set based on the request 
of NWSDB. Proposed raw Water Intake Capacity in 2024 was decided based on the required WTP Production capacity.  
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Table 2.3-3  Water Demand Projection for Wahalkada System 

 

Note: Coverage % was adjusted to cope with the expected commissioning year, 2020. 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Total Population 122,652 124,543 126,466 128,422 130,412 132,435 134,494 136,587 138,717 140,883 143,086 145,328 147,608 149,928 152,287 154,688 157,130 159,614 162,142 164,714 167,330 169,992 172,700

Padaviya Existing 12,822 12,907 12,992 13,078 13,164 13,251 13,339 13,427 13,516 13,605 13,695 13,786 13,877 13,969 14,061 14,154 14,248 14,343 14,438 14,533 14,630 14,727 14,825

New 10,176 10,267 10,360 10,453 10,547 10,642 10,737 10,834 10,931 11,030 11,129 11,229 11,330 11,432 11,535 11,639 11,744 11,850 11,956 12,064 12,173 12,282 12,393

Kebithigollewa Existing 8,261 8,360 8,460 8,562 8,664 8,768 8,874 8,981 9,089 9,198 9,309 9,421 9,535 9,650 9,767 9,885 10,004 10,125 10,248 10,372 10,498 10,625 10,754

New 14,064 14,246 14,431 14,619 14,809 15,001 15,197 15,394 15,595 15,798 16,004 16,213 16,424 16,639 16,856 17,077 17,300 17,527 17,756 17,989 18,225 18,464 18,706

Horowpothana Existing 10,525 10,743 10,967 11,194 11,427 11,664 11,907 12,154 12,407 12,665 12,929 13,198 13,472 13,753 14,039 14,332 14,630 14,935 15,247 15,565 15,889 16,221 16,559

New 26,465 27,000 27,546 28,103 28,672 29,252 29,844 30,449 31,065 31,694 32,336 32,991 33,660 34,342 35,038 35,749 36,474 37,213 37,968 38,739 39,525 40,327 41,146

Kahatagasdigiliya Existing 21,638 22,011 22,391 22,777 23,170 23,570 23,976 24,390 24,812 25,240 25,676 26,120 26,571 27,031 27,498 27,974 28,458 28,950 29,451 29,961 30,480 31,008 31,545

New 18,701 19,008 19,320 19,637 19,959 20,287 20,620 20,958 21,303 21,653 22,009 22,370 22,738 23,112 23,492 23,879 24,272 24,672 25,078 25,491 25,911 26,338 26,772

Population of GNDs excluded

 32-Kurulugama Kebithigollewa 1,565 1,593 1,621 1,650 1,679 1,708 1,739 1,770 1,801 1,833 1,865 1,898 1,932 1,966 2,001 2,036 2,072 2,109 2,146 2,184 2,223 2,262 2,302

 119-Ihala Angunachchiya Horowpothana 1,095 1,115 1,135 1,155 1,176 1,197 1,219 1,241 1,263 1,286 1,309 1,332 1,356 1,381 1,406 1,431 1,457 1,483 1,510 1,537 1,564 1,593 1,621

Sub-Total 2,660 2,707 2,756 2,805 2,855 2,906 2,957 3,010 3,064 3,118 3,174 3,231 3,288 3,347 3,406 3,467 3,529 3,592 3,656 3,721 3,787 3,855 3,924

Target Population (persons) a 119,992 121,836 123,710 125,617 127,557 129,530 131,536 133,577 135,653 137,765 139,912 142,097 144,320 146,581 148,881 151,221 153,601 156,023 158,486 160,993 163,542 166,137 168,776

Padaviya Existing 12,822 12,907 12,992 13,078 13,164 13,251 13,339 13,427 13,516 13,605 13,695 13,786 13,877 13,969 14,061 14,154 14,248 14,343 14,438 14,533 14,630 14,727 14,825

New 10,176 10,267 10,360 10,453 10,547 10,642 10,737 10,834 10,931 11,030 11,129 11,229 11,330 11,432 11,535 11,639 11,744 11,850 11,956 12,064 12,173 12,282 12,393

Kebithigollewa Existing 6,696 6,767 6,839 6,912 6,986 7,060 7,135 7,211 7,288 7,365 7,444 7,523 7,603 7,684 7,766 7,848 7,932 8,016 8,102 8,188 8,275 8,363 8,452

New 14,064 14,246 14,431 14,619 14,809 15,001 15,197 15,394 15,595 15,798 16,004 16,213 16,424 16,639 16,856 17,077 17,300 17,527 17,756 17,989 18,225 18,464 18,706

Horowpothana Existing 9,430 9,629 9,832 10,039 10,251 10,467 10,688 10,914 11,144 11,379 11,620 11,865 12,116 12,372 12,634 12,901 13,174 13,452 13,737 14,028 14,325 14,628 14,938

New 26,465 27,000 27,546 28,103 28,672 29,252 29,844 30,449 31,065 31,694 32,336 32,991 33,660 34,342 35,038 35,749 36,474 37,213 37,968 38,739 39,525 40,327 41,146

Kahatagasdigiliya Existing 21,638 22,011 22,391 22,777 23,170 23,570 23,976 24,390 24,812 25,240 25,676 26,120 26,571 27,031 27,498 27,974 28,458 28,950 29,451 29,961 30,480 31,008 31,545

New 18,701 19,008 19,320 19,637 19,959 20,287 20,620 20,958 21,303 21,653 22,009 22,370 22,738 23,112 23,492 23,879 24,272 24,672 25,078 25,491 25,911 26,338 26,772

Coverage (%) b = c / a 22% 23% 24% 25% 26% 27% 27% 28% 44% 53% 63% 70% 74% 76% 79% 81% 84% 87% 89% 92% 95% 97% 100%

  for Pipe Borne WS Existing 53% 55% 57% 59% 61% 63% 66% 68% 70% 72% 74% 76% 78% 81% 83% 85% 87% 89% 91% 94% 96% 98% 100%

New 0% 0% 0% 0% 0% 0% 0% 0% 25% 40% 55% 65% 70% 73% 76% 79% 82% 85% 88% 91% 94% 97% 100%

Served Population (persons) c 26,589 28,081 29,612 31,182 32,791 34,441 36,132 37,866 59,368 73,537 88,148 99,073 106,121 111,661 117,351 123,196 129,200 135,366 141,698 148,202 154,879 161,736 168,776

Padaviya Existing 5,737 6,099 6,465 6,836 7,211 7,591 7,976 8,366 8,760 9,160 9,564 9,974 10,388 10,808 11,233 11,663 12,098 12,539 12,985 13,437 13,894 14,356 14,825

New 0 0 0 0 0 0 0 0 2,733 4,412 6,121 7,299 7,931 8,345 8,767 9,195 9,630 10,072 10,522 10,978 11,442 11,914 12,393

Kebithigollewa Existing 4,086 4,249 4,415 4,585 4,757 4,933 5,112 5,294 5,480 5,668 5,861 6,056 6,256 6,458 6,665 6,875 7,089 7,306 7,527 7,753 7,982 8,215 8,452

New 0 0 0 0 0 0 0 0 3,899 6,319 8,802 10,538 11,497 12,146 12,811 13,491 14,186 14,898 15,625 16,370 17,131 17,910 18,706

Horowpothana Existing 5,288 5,586 5,895 6,216 6,547 6,891 7,247 7,615 7,996 8,391 8,799 9,221 9,658 10,111 10,578 11,062 11,562 12,079 12,614 13,166 13,738 14,328 14,938

New 0 0 0 0 0 0 0 0 7,766 12,678 17,785 21,444 23,562 25,070 26,629 28,241 29,908 31,631 33,412 35,252 37,154 39,118 41,146

Kahatagasdigiliya Existing 11,478 12,148 12,837 13,546 14,275 15,026 15,798 16,592 17,408 18,248 19,112 20,000 20,912 21,850 22,815 23,805 24,824 25,870 26,945 28,049 29,183 30,348 31,545

New 0 0 0 0 0 0 0 0 5,326 8,661 12,105 14,541 15,917 16,872 17,854 18,864 19,903 20,971 22,068 23,197 24,356 25,547 26,772

Per Capita Water Consumption (LPCD) d 80.0 80.5 81.0 81.5 82.0 82.5 83.0 83.5 84.0 84.5 85.0 85.5 86.0 86.5 87.0 87.5 88.0 88.5 89.0 89.5 90.0 90.5 91.0

Domestic Water Consumption (m3/d) e = c x d 2,127 2,261 2,399 2,541 2,689 2,841 2,999 3,162 4,987 6,214 7,493 8,471 9,126 9,659 10,210 10,780 11,370 11,980 12,611 13,264 13,939 14,637 15,359

Existing 2,127 2,261 2,399 2,541 2,689 2,841 2,999 3,162 3,330 3,504 3,684 3,869 4,060 4,258 4,462 4,673 4,890 5,115 5,346 5,585 5,832 6,086 6,348

New 0 0 0 0 0 0 0 0 1,657 2,710 3,809 4,602 5,066 5,401 5,747 6,107 6,479 6,865 7,265 7,679 8,107 8,551 9,011

Non-Domestic Water Consumption f = e x 30% 638 678 720 762 807 852 900 949 1,496 1,864 2,248 2,541 2,738 2,898 3,063 3,234 3,411 3,594 3,783 3,979 4,182 4,391 4,608

Allow. for Unexpected Water Consumption g = (e+f) x 1 .5% 41 44 47 50 52 55 58 62 97 121 146 165 178 188 199 210 222 234 246 259 272 285 300

Average Daily Water Consumption h = e + f + g 2 ,806 2,983 3,166 3,353 3,548 3,748 3,957 4,173 6,580 8,199 9,887 11,177 12,042 12,745 13,472 14,224 15,003 15,808 16,640 17,502 18,393 19,313 20,267

Non-Revenue Water Demand i (% in total) 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.7% 11.4% 12.1% 12.9% 13.6% 14.3% 15.0% 15.7% 16.4% 17.1% 17.9% 18.6% 19.3% 20.0%

volume j = h / (1-i)  - h 312 331 352 373 394 416 440 464 731 984 1,276 1,545 1,777 2,001 2,245 2,510 2,797 3,108 3,443 3,805 4,195 4,615 5,067

Average Water Demand (m3/d) Dave k = h + j 3 ,118 3,314 3,518 3,726 3,942 4,164 4,397 4,637 7,311 9,183 11,163 12,722 13,819 14,746 15,717 16,734 17,800 18,916 20,083 21,307 22,588 23,928 25,334

Maximum Water Demand (m3/d) Dmax l = k x 1 .1 3 ,430 3,646 3,870 4,098 4,336 4,581 4,836 5,100 8,042 10,101 12,279 13,994 15,201 16,221 17,289 18,408 19,580 20,807 22,091 23,437 24,847 26,320 27,867

Water Demand for Intake (m3/d) m = l / 0 .95 3,610 3,838 4,073 4,314 4,565 4,822 5,091 5,369 8,465 10,633 12,925 14,730 16,001 17,075 18,199 19,376 20,611 21,902 23,254 24,671 26,154 27,706 29,334

Peak (Hourly) Water Demand (m3/d) n = l x 1 .6 5 ,487 5,833 6,191 6,557 6,938 7,329 7,738 8,161 12,868 16,162 19,646 22,390 24,321 25,953 27,663 29,452 31,328 33,291 35,346 37,500 39,755 42,113 44,587
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(11) Summary of Design Criteria  

Design criteria and results of Water Demand Projection calculated in the S/S are summarized in Table 

2.3-5.   

Table 2.3-5  Design Criteria for Wahalkada System 

 

 
13,983 = 13,318 x 1.05;  28,214 = 26,870 x 1.05 

Figure 2.3-1 shows relationship between water demand and water supply capacity through the target year 

2034 projected by the S/S. 

 
Figure 2.3-1  Demand and Supply of Wahalkada System 

2024 2034 2024 2034
Served Population pop a 106,121 168,776 100,393 161,468
Per Capita Water Consumption LPCD b 86 91 86/10 91/10
Non-Domestic Water Demands % c 
Allowance for Unexpected Water Demands % d  -  - 
Non-Revenue Water (in total water demand) % e 12.9 20.0

Design Daily Average Water Demand (Dave) m3/day
f = a x b x (1+c)
x (1+d) / (1-e) 13,819 25,334 11,098 22,932

Design Load Factor to Dmax % g
Design Daily Maximum Water Demand (Dmax) m3/day h = f x g 15,201 27,867 13,318 26,870
Required WTP Production Capacity (Output) m3/day i 15,201 27,867 13,318 26,870
Proposed WTP Production Capacity (Output) m

3
/day j 15,000 27,400 13,700 27,400

Water Loss at Water Treatment Plant % k
Required Raw Water Demand m3/day l = i / (1-k) 16,001 29,334 13,983* 28,214*
Required Raw Water Intake m3/day m 16,001 29,334 13,983* 28,214*
Proposed Capacity of Intake Facility m

3
/day n 16,000 28,800 14,400 28,800

Design Peak Factor % o
Design Hourly Maximum Water Supply (Hmax) m3/day p = h x o 24,321 44,587 26,635 53,740
*: Required Raw Water Demand in F/S = Required WTP Production x 1.05
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CHAPTER 7 OPERATION AND EFFECT INDICATORS 

7.1 Results in Preparatory Survey 

In the F/S, the operation and effect indicators were set as follows: 

Table 7.1-1 Operation Indicators for ANWSP 

Mahakanadarawa System 

Indicators Calculation Equation of Indicators 
Target 

Purpose Present 
2012 

2020 2024 

Served population  
(persons) 

Served population by pipe borne water supply = 
(No. of connections) × (Average per HU 
population) 
 
Served population by bowsers = (total population)  
 
Total served population = Served population + 
Served population by bowsers 

 
25,900 

 
 
 
0 
 
 

25,900 

 
40,700 

 
 
 

21,400 
 
 

62,100 

 
47,800 

 
 
 

22,300 
 
 

70,100 

 

Water distribution 
(m3/day) 

Daily maximum water distribution = (the biggest 
one in the daily water distribution records 
throughout a year) 
 
Daily average water distribution = (annual water 
distribution amount) / (annual days) 

 
0 
 
 
 
0 

 
7,193 

 
 
 

5,994 

 
8,585 

 
 
 

7,154 

 

Facility 
utilization rate 
(%) 

Facility utilization rate (Max.) = (Daily maximum 
water production) / (treatment capacity) × 100 
 
Facility utilization rate (Ave.) = (Daily average 
water production) / (treatment capacity) × 100 

 
0 
 
 
0 

 
80 
 
 

67 

 
96 
 
 

80 

 

Compliance rate 
of drinking 
standard for 
fluoride (%) 

No. of samples with a fluoride concentration of 
below 0.6 mg/L / Total no. of samples x 100 -*1 100 100 

*1 The drinking standard for 
fluoride is not complied to at 19 
schemes out of 24 existing 
CBOs 

NRW ratio (%) NRW ratio＝(NRW volume) / (water distribution) × 
100 

-*2 20% 20% 
*2 Current NRW at NWSDB 
RSC(N/C) is 19.8% (2008) 

Wahalkada System 

Indicators Calculation Equation of Indicators 
Target 

Purpose Present 
2012 

2020 2024 

Served population  
(persons) 

Served population by pipe borne water supply = 
(No. of connections) × (Average per HH 
population) 
 
Served population by bowsers = (total population)  
 
Total served population = Served population + 
Served population by bowsers 

 
26,900 

 
 
 
0 
 

26,900 

 
64,100 

 
 
 

24,600 
 

88,700 

 
74,700 

 
 
 

25,700 
 

100,400 

 

Water distribution 
(m3/day) 

Daily maximum water distribution = (the biggest 
one in the daily water distribution records 
throughout a year) 
 
Daily average water distribution = (annual water 
distribution amount) / (annual days) 

 
0 
 
 
0 

 
11,203 

 
 

9,336 

 
13,318 

 
 

11,098 

 
 
 
 

Facility utilization 
rate (%) 

Facility utilization rate (Max.) = (Daily maximum 
water production) / (treatment capacity) × 100 
Facility utilization rate (Ave.) = (Daily average 
water production) / (treatment capacity) × 100 

 
0 
 
0 

 
82 
 

68 

 
97 
 

81 

 
 
 
 

Compliance rate 
of drinking 

No. of samples with a fluoride concentration of 
below 0.6 mg/L / Total no. of samples *100 -*1 100 100 

*1 The drinking standard for 
fluoride is not complied to at 
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Indicators Calculation Equation of Indicators 
Target 

Purpose Present 
2012 

2020 2024 

standard for 
fluoride (%) 

13 schemes out of 20 existing 
CBOs 

NRW ratio (%) NRW ratio＝(NRW volume) / (water distribution) × 
100 

-*2 20% 20% 
*2 Current NRW at NWSDB 
RSC(N/C) is 19.8% (2008) 

Table 7.1-2 Effect Indicators for Water Supply 

Mahakanadarawa System 

Indicators Calculation Equation of Indicators 
Target 

Purpose Present 
2012 

2020 2024 

Population 
coverage by 
water supply 

(Pipe borne water supply) 

Population coverage = (Served population) / 
(Administrative population) × 100 
 
(Water delivery service by bowsers) 

Population coverage = (Served population) / 
(Administrative population) × 100 
 
(Population coverage for an access to safe water) 

Population coverage = (Served population) / 
(Administrative population) × 100 

 
41% 

 
 
 
 

0 % 
 
 
 
 

31% 

 
58% 

 
 
 
 

100% 
 
 
 
 

68% 

 
64% 

 
 
 
 

100% 
 
 
 
 

72% 

Status of risk 
avoidance being 
suffered from 
fluorosis and CKD 
through shifting of 
water source from 
well water to tap 
water 

Fluoride risk rate (Fluoride risk rate) = 100 - (Population coverage for 
an access to safe water) - 32% 28% 

The current rate is 
84.4% at the existing 
service area. 

Per capita 
consumption 

Per capita daily maximum consumption = (Daily 
maximum domestic consumption) / (Served 
population) 
 
Per capita daily average consumption = (Daily 
average domestic consumption) / (Served 
population) 

 
96 LPCD 

 
 
 

80 LPCD 
 

 
101 LPCD 

 
 
 

84 LPCD 
 

 
103 LPCD 

 
 
 

86 LPCD 
 

Shifting of water 
source from well 
water to tap water 

 

Wahalkada System 

Indicators Calculation Equation of Indicators 
Target 

Purpose Present 
2012 

2020 2024 

Population 
coverage by 
water supply 

(Pipe borne water supply) 

Population coverage = (Served population) / 
(Administrative population) × 100 
 
(Water delivery service by bowsers) 

Population coverage = (Served population) / 
(Administrative population) × 100 
 
(Population coverage for an access to safe water) 

Population coverage = (Served population) / 
(Administrative population) × 100 

 
 

28% 
 
 
 

0 % 
 
 
 

27% 

 
 

59% 
 
 
 

100% 
 
 
 

67% 

 
 

65% 
 
 
 

100% 
 
 
 

72% 

Status of risk 
avoidance being 
suffered from 
fluorosis and CKD 
through shifting of 
water source from 
well water to tap 
water 

Fluoride risk rate (Fluoride risk rate) = 100 - (Population coverage 
for an access to safe water) - 33% 28% 

The current rate is 
71.2% at the 
existing service area. 

Per capita 
consumption 

Per capita daily maximum consumption = (Daily 
maximum domestic consumption) / (Served 
population) 
 
Per capita daily average consumption = (Daily 
average domestic consumption) / (Served 
population) 

 
96 LPCD 

 
 
 

80 LPCD 
 

 
101 LPCD 

 
 
 

84 LPCD 
 

 
103 LPCD 

 
 
 

86 LPCD 
 

Shifting of water 
source from well 
water to tap water 

Source: F/S Final Report 
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7.2 Revised Indicators 

The operation and effect indicators presented in the F/S includes those which are considered to be 

relatively hard to follow up, and several indicators have vague expressions with indistinct definition such 

like population who has access to safe drinking water in the project. Considering above problems, 

application of revised indicators are recommended for simplification of indicators as follows:  

(1) Served population (persons) : Population served by piped water supply system including those served 

by CBO water supply systems with NWSDB bulk water supply. 

(2) Water Supply Coverage (with surface water) (%) : Served Population with water originated in surface 

water / Total Administrative Population  

(3) Fluoride in Drinking Water (mg/L) : Fluoride concentration at tap 

(4) Rate of facility Utilization (%) : Daily Maximum Production Volume/ Capacity of Water Treatment 

Plant: 

Table 7.2-1 shows those indicators by water supply system: 

Table 7.2-1 Performance and Operation Indicators 

Indicator (2012) Present 

(2015) 

Target 

(2020) 

Mahakanadarawa System    

Served Population 27,818 31,896 53,531 
Water Supply Coverage  
(w/ Surface Water) (%) 0 0 56 

Fluoride in drinking water (mg/L) 1.93 (Jayashakthi CBO) - <1.0 
Rate of Facility Utilization2 (%) - - 60 
    

Indicator (2012) Present 

(2015) 

Target 

(2022) 

Wahalkada System    

Served Population 26,589 31,182 88,148 
Water Supply Coverage  
(w/ Surface Water) (%) 0 0 63 

Fluoride in drinking water (mg/L) 1.93 (Senath CBO) - <1.0 
Rate of Facility Utilization2 (%) - - 74 

Note:  
1: During the F/S, Census Population was not available. Figures in this table are based on the population in 
2012 Census. 
2: Mahakanadarawa; 6,685/11,200, Wahalkada; 11,163/15,000. 
3: The Figure of 1.9 mg/L is detected from existing CBO water supply systems in the project area as the 
analysed maximum value obtained in the Preparatory Survey. This figure exceeded the drinking water quality 
standard of Sri Lanka 2013 (<1.0 mg/L) (refer to Appendix 7.2-1, and Appendix 7.2-2). 





 
CHAPTER 8 

 

ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 
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Chapter 8  ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 

8.1 Project Summary 

8.1.1 Project Title  

Anuradhapura North Water Supply Project (ANWSP) Phase 2. 

8.1.2 Project Summary 

The project was planned to provide safe drinking water in the northern part of Anuradhapura in Sri Lanka. 

It was separated into two phases; Phase 1 for Mahakanadarawa scheme and Phase 2 for Wahalkada 

scheme. The current main water source in the target area is groundwater and it is usually supplied by 

small-scale piped water supply systems or from individual wells. The groundwater in the area contains 

high concentration of hardness and sometimes contains high concentration of fluoride. It is believed that 

the bad water quality brings about endemic diseases such as fluorosis and CKDs. For this reason, the 

NWSDB has decided to establish a water supply system in the area using an alternative water source from 

irrigation tanks, namely artificial reservoirs. 

The planned project will provide a positive impact to the people in the area by improving their living 

standards. On the other hand, the project might have negative impacts on the natural environment and 

social conditions. The F/S identified the project in Category B because the adverse effects were 

manageable and not serious. 

8.2 Purpose of the S/S 

The F/S was carried out in 2012, and accordingly, the Phase 1 project has started D/D. It is supposed that 

the problem identified at Phase 1 could occur again at Phase 2 because these two projects have close 

similarity. Prior to starting Phase 2 project, JICA decided to review the current environment of the project 

and study the lessons from preceding Phase 1, in order to minimize adverse effects and maximize benefit. 

8.2.1 Task of the S/S 

1) Review the environmental and social impact by the project with the modified plan and design 

There are some modification of the plan and design of the project. The JICA Study team studies about the 

necessary additional consideration that could be created by the modification. 

2) Study the Phase 1 about the land acquisition and resettlement 
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The JICA Study team evaluates the procedure and progress of land acquisition and resettlement of the 

Phase 1. The result will be utilized for the Phase 2 project. 

3) Check the current status of the land acquisition and resettlement 

The phase 2 plans to construct four pumping stations, five ground reservoirs and sixteen elevated water 

tanks as well as one WTP. The JICA Study team checked the owner of the land, the current status of land 

acquisition, presence of squatters, and clarify the potential problem to the project and make 

recommendations of the measures to be taken. 

8.3 Result 

8.3.1 Review of the Government Policies and Regulations 

It has passed about three years after the F/S, and the changes of the policies and regulations which have 

been created during this period should be examined. The change of regime occurred at the election on 

early January 2015, but a new president follows his predecessor’s policy in regard to environmental and 

social issues. There has not been any major change of policies and laws.  Table 8.3-1 shows the policies 

related to the environmental and social issues. 

Table 8.3-1  Sri Lanka Policies for Environmental and Social Issues 

National Environment Policy – 2003 

The policy aims to promote the sound management of Sri Lanka's environment balancing the needs for social and 

economic development and environment integrity. It also aims to manage the environment by linking together the 

activities, interests and perspectives of stakeholders and to assure environmental accountability. 

National Forestry Policy – 1995 

The policy was drawn up to provide clear directions for safeguarding the remaining natural forests of the country in 

order to conserve biodiversity, soil and water resources. 

The National Policy on Wildlife Conservation – 2000 

The policy renews the commitment of the government to conserve wildlife resources through promoting 

conservation, maintaining ecological processes and life sustaining systems, managing genetic diversity and 

ensuring sustainable utilization and sharing of equitable benefits arising from biodiversity. It emphasizes the need 

for effective protected area management with the participation of local communities. 

National Air Quality Management Policy – 2000  

The policy aims to maintain good air quality to reduce morbidity due to air pollution and in turn reduce national 

health expenditures. 
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National Watershed Management Policy – 2004  

The policy aims to conserve, protect, rehabilitate, sustainably use and manage the watersheds while managing their 

environment characteristics with the involvement of people. 

Cleaner Production Policy – 2004  

The objective of this policy is to incorporate the cleaner production concept and practices into all development 

sectors of the country. 

National Biosafety Policy – 2005 

The policy on biosafety set the overall framework in which adequate safety measures will be developed and put 

into force to minimize possible risks to human health and the environment while extracting maximum benefits from 

any potential that modern bio technology may offer. 

National Policy on Wetlands – 2005  

The policy seeks to give effect to National Environment Policy and other relevant national policies, while 

respecting national commitments towards relevant international conventions, protocols, treaties and agreements to 

which Sri Lanka is a party. 

National Policy on Sand as a Resource for the Construction Industry – 2006 

The policy statement reflects Sri Lanka's constitutional, international and national obligations, including the Mines 

and Minerals Act No. 33 of 1992, the National Environmental Act of 1980, the Coast Conservation Act of 1981 and 

other relevant legislation, regulations and policy statements. It defines the commitment of Government, in 

partnership with the people, to effectively manage the construction-sand resource for the benefit of present and 

future generations. 

National Policy on Elephant Conservation – 2006  

The policy was developed to ensure the long-term survival of the elephant in the wild in Sri Lanka through the 

mitigation of the human-elephant conflict. 

National Policy on Solid Waste Management – 2007 

The policy has been prepared to ensure integrated, economically feasible and environmentally sound solid waste 

management practices for the country at national, provincial and Local Authority level. The main objectives of the 

policy are (a) to ensure environmental accountability and social responsibility of all waste generators, waste 

managers and service providers (b) to actively involve individuals and all institutions in integrated and 

environmentally sound solid waste management practices (c) to maximize resource recovery with a view to 

minimize the amount of waste for disposal and (d) to minimize adverse environmental impacts due to waste 

disposal to ensure health and well-being of the people and on ecosystems. 

Source: CEA, Professor in Forestry and Environmental Science of University of Sri Jayewardenepura 

From the viewpoint of the environmental and social issues, the project should be aware many of 

Ordinances, Acts and Regulations to follow. Table 8.3-2 and Table 8.3-3 are summaries with the updating 

information. 
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Table 8.3-2 Act and Ordinance to Consider 

Name Last 
amendment 

Contents Administration 

National Environmental 
(Amendment) Act, 

2000  Provision for the protection and management of the 
environment 

CEA 

Forest (Amendment) Act 2009  Amendment of Forest Ordinance 
 Conservation, protection, and sustainable 

management of forest resources  
 Provisions for community involvement in forest 

management and benefit sharing through forest 
agreements. 

Forest department 

Fauna and Flora 
Protection (Amendment) 
Act 

2009  Amendment of Fauna and Flora Protection 
Ordinance 

 Provisions for protection of certain species of fauna 
outside reserves and prohibition and control of 
export of some wild animals. 

 Provisions for protection of some identified 
Protected Trees 

Department of 
Wildlife 
Conservation 

National Heritage and 
Wilderness Areas Act 

1988  Special protection to the forest areas that harbour 
unique ecosystems, genetic resources, or 
outstanding natural features 

Forest Department 

Soil Conservation Act 1996  Provision for the conservation of soil resources, for 
the prevention or mitigation of soil erosion and for 
the protection of land against damage by floods 
and drought 

Department of 
agriculture 

Land Acquisition Act 1986  Provision for the acquisition of lands and servitudes 
for public purposes and to provide for matters 
connected with or incidental to such provision. 

Department of 
land 

Urban Development 
Authority (Amendment ) 
Act 

1984  Amendment of Urban Development Authority Law 
 Provision for preserving and promoting 

landscaping  

UDA 

Antiquities 
(Amendment) Act 

1998  Amendment of Antiquities Ordinance 
 Reservation of Antiquities 

Department of 
Archaeology  

Factories (Amendment) 
Act 

2002  Provision for the safety and welfare of workers in  
factories  

Department of 
Labour 

Source: CEA, Forest Department, Professor in Forestry and Environmental Science of University of Sri Jayewardenepura 
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Table 8.3-3 Regulations to Follow 

Category ID Date of 
Gazette 

Remarks 

Environment 
Protection 

Order published under the Gazette 
Notification No. 1533/16  

25.01.2008 the Prescribed Activities for which a 
License is Required 

Order published under the Gazette 
Notification No. 1534/18  

01.02.2008  Issue of Environmental Protection License 
for Emission or Disposal of Waste 

 Issue of License for the Management of 
Waste 

Regulations published under the Gazette 
Notification No. 850/4  

20.12.1994  Regulation of Ozone depleting materials 
 The permissible ambient air quality 

standards 

Water Quality Specification for Potable Water Quality 
SLS 614:2013 

2013  Drinking water quality standards under 
Sri Lanka Institute of Standards (SLS) 

Proposed Ambient Water Quality 
Standards 

2001  Proposed standard prepared by CEA 

Regulations published under the Gazette 
Notification No. 1534/18  

01.02.2008  License for discharge, emission or 
disposal of waste/scheduled waste 
management 

 Discharge standards 

Air Quality Regulations published under the Gazette 
Notification No. 1295/11  

30.06.2003  Vehicular Exhaust Emission Standards 
   

Order published under the Gazette 
Notification No. 1557/14  

 

09.07.2008  List of vehicle exhaust emission standards 

Regulations published under the Gazette 
Notification No. 1562/22  

15.08.2008  Permissible Ambient Air Quality 
Standards in relation to class of Air 
Pollutants 

Amended Regulations published under the 
Gazette Notification No. 1887/20  

05.11.2014  Air emission, fuel & vehicle Importation 
standards 

Noise Order published under the Gazette 
Notification No. 924/12  

23.05.1996  permissible Noise Level 

Order published under the Gazette 
Notification No. 973/7  

30.04.1997  Amendment above 

Order published under the Gazette 
Notification No. 1738/37  

29.12.2011  National Environmental (vehicle horns) 
Regulations 

Waste 
Management 

Order published under the Gazette 
Notification No. 1466/5  

10.10.2006  Prohibition of Polythene or any Polythene 
product 

Regulations published under the Gazette 
Notification No. 1534/18  

01.02.2008  License for discharge, emission or 
disposal of waste/scheduled waste 
management 

 Discharge standards 

Order published under the Gazette 
Notification No. 1627/19  

10.11.2009  Municipal Solid Waste Regulations 

Source: CEA, web site of Government of Sri Lanka (http://www.lawnet.lk/) 
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There are no legal basis for the enforcement of the water quality standards for drinking water and ambient 

water. The ambient water quality standard is still a proposed guideline.  

8.3.2 Change of Environmental Standards 

The project has to observe the criteria and standards for the protection of environment, human health and 

security. The important standards were listed up in the F/S report. And the activities of the proposed 

project were carefully examined the compliance with standards.  

After three years, a couple of standard sets have been revised, i.e., drinking water standard and discharge 

standards for Petrol Vehicles.  

8.3.2.1 Specification for Potable Water (SLS 614) 

This is a standard for drinking water approved by the Sectoral Committee on Agricultural and Food 

Products. It had been effective since 1983 with the authorization by Sri Lanka Standards Institution 

(SLSI) and revised in 2013 for the first amendment. The new criteria were reviewed with the latest 

scientific information, accumulated study and knowledge. The old version of standards had two kinds of 

criteria for some parameters as ‘Highest desirable level’ and ‘Maximum permissible level’. But new 

version of the standards only has one criteria for each parameter. Other notable differences are the change 

of criteria concentration for some parameters, such as fluoride (1.5 mg/l to 1.0 mg/l), arsenic (0.05 mg/l to 

0.01 mg/l), and addition of some parameters like nickel, total dissolved solid etc. The table for 

comparison between 1983 version and 2013 version is shown as Table 8.3-4. SLS 614 (2013) is attached 

as Appendix 8.3-1. 
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Table 8.3-4  Sri Lanka Drinking Water Standard in 1983 and 2013   

 

 

  

Physical and organoleptic requirements

Highest

Desirable level

Maximum

permissible

level

Requirement

(Maximum)

Electrical conductivity at 25℃ EC  μs/cm 750 3500

Total solids mg/l 500 2000

Colour  (Hazen Units) 5 30 15 ↗

Taste Unobjectionable - Unobjectionable

Odour Unobjectionable - Unobjectionable

Turbidity NTU 2 8 2 ＝

pH 7.0 – 8.5 6.5 – 9.0 6.5 – 8.5

Chemical requirement

Highest

Desirable level

Maximum

permissible

level

Requirement

(Maximum)

Aluminium Al mg/l 0.2 New

Free Ammonia NH3 mg/l - 0.06 0.06 =

Albuminoid ammonia mg/l 0.15 New

Anionic detergents (as MBAS) mg/l 0.2 New

Calcium Ca mg/l 100 240 100 =

Chloride Cl mg/l 200 1200 250 ↗

Chemical Oxygen Demand COD mg/l - 10 10 =

Copper Cu mg/l 0.05 1.5 1.0 ↗

Fluoride F- mg/l 0.6 1.5 1.0 ↘

Free Residual Chlorine mg/l - 0.2 1 ↗

Iron Fe mg/l 0.3 1 0.3 =

Magnesium Mg mg/l 30 150 30 =

Manganese Mn mg/l 0.05 0.5 0.1 ↗

Nitrate NO3- mg/l - 45 50 ↗

Nitrite NO2- mg/l - 0.01 3 ↗

Nickel Ni 0.02 New

Grease & Oil - 1 0.2 ↘

Phenolic compounds 0.001 0.002 0.001 =

Sodium Na 200 New

Sulphate SO42- mg/l 200 400 250 ↗

Total Alkalinity (as CaC03) mg/l 200 400 200 =

Total dissolved solid TDS 500 New

Total Hardness (as CaC03) mg/l 250 600 250 =

Total Phosphates PO43- mg/l - 2 2.0 =

Zinc (Zn) (mg/l) Zn mg/l 5 15 3.0 ↘

Limits for toxic substances

Highest

Desirable level

Maximum

permissible

level

Requirement

(Maximum)

Arsenic As mg/l - 0.05 0.01 ↘

Cadmium Cd mg/l - 0.005 0.003 ↘

Chromium Cr mg/l - 0.05 0.05 ＝

Cyanide CN mg/l - 0.05 0.05 ＝

Lead Pb mg/l - 0.05 0.01 ↘

Mercury Hg mg/l - 0.001 0.001 ＝

Selenium Se mg/l - 0.01 0.01 ＝

UnitPARAMETER

PARAMETER Unit

SLS 614 1983 SLS 614 2013

SLS 614 1983 SLS 614 2013

PARAMETER Unit

SLS 614 1983 SLS 614 2013
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Table 8.3-5  Sri Lanka Drinking Water Standard in 1983 and 2013 (continued) 

 
Source: SLS 614 (1983) and SLS 614 (2013) 

NWSDB continues the monthly monitoring of water quality at Wahalkada tank. Table 8.3-6 is a summary 

of the monitoring results from June 2012 to October 2015. It is a list of maximum, minimum observed 

value and average of all results during the monitoring period. The whole report is attached as Appendix 

8.3-2. 

Table 8.3-6  Summary of Monitoring Result of Wahalkada Tank Water 

 
parameter standard max min average 

1 Colour ( Hazen Unit) 15 83 13 33 

2 Turbidly (NTU) 2 57.6 2.47 14 

3 pH 6.5 - 8.5 8.67 6.73 8 

4 Electrical conductivity at 25oC (µs/cm) - 360 180 255 

5 Chloride (as Cl- ) - mg/L 250 60 12 29 

6 Total Alkalinity ( as CaCO3 ) -mg/L 200 180 60 95 

7 Total Hardness ( as CaCO3) -mg/L 250 182 48 94 

8 Nitrate ( as N)   -mg/L 11.3* 4.8 0 0.71 

9 Nitrite ( as N)   -mg/L 0.91* 0.3 0.001 0.01 

10 Sulphate ( as SO4
2-) - mg/L 250 8 1 2 

11 Fluoride (as F- ) - mg /L 1.0 0.44 0.12 0.27 

12 Phosphate ( as PO4
3-) -mg/L 2.0 0.89 0.05 0.28 

13 Total Iron ( as Fe ) -mg/L 0.3 0.99 0 0.14 

14 Total Coliform /100 ml 3 820 0 153 

15 Escherichia Coli /100 mL 0 296 0 52 

:* converted from standards 

Source: NWSDB- RSC-NC 

Concentration of fluoride has not exceeded the requirement. The parameters which exceeded the standard 

value are colour, turbidity, iron and bacteriological parameters are able to be removed by the usual water 

treatment procedure. NWSDB monitors the 15 parameters shown in the table. Toxic substances are not 

measured by usual NWSDB monitoring. The F/S team measured toxic substances from December 2011 

to June 2012, and all reported results satisfied the requirements of the updated standards.  

Bacteriological requirement

Total Coliforms / 100 ml Absent in

(i) 95% of the

samples in a year

and

(ii) in any two

consecutive

samples

10 3 for treatment

works and piped

distribution

systems,

10 for individual

or small

commnunity

supplies

E.Coli/100ml Absent Absent Absent

SLS 614 1983 SLS 614 2013
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8.3.2.2 Air Emission, Fuel and Vehicle Importation Standards 

The Air Emission standards was established in 2003 and amended in 2008. It was again amended in 

2014.The type of vehicle is changed and criteria value of emission gas is revised. A copy of Gazette is 

attached as Appendix 8.3-3.  

Table 8.3-7  Discharge Standards for Petrol Vehicles 

 

Where: 
wo/cc - Without catalytic converter 
w/cc - with catalytic converter 
> 5 years - vehicles more than 5 years old from the year of manufacture (used / unused) 
< 5 years - vehicles less than 5 years old from the year of manufacture 
Source: Gazette Notification No. 1887/20-2014 

Table 8.3-8  Discharge Standards for Diesel Vehicles 

Issued year Type of Vehicle Smoke Capacity % (k factor m-1) 
2008  Idle Load 

Diesel – Tare less than 1728 kg 
Including three wheelers 

65 (2.44) 75 (3.22) 

Diesel – Tare more than 1728 kg 65 (2.44) 75 (3.22) 
  Emission Standards Remarks 

/K Factor (m-1 ) 
based on Smoke Capacity 

 

2014 Diesel Vehicles 
4.0 

On Snap 
Acceleration 
Abbreviations 

K factor: Absorption Coefficient 

Source: Gazette Notification No. 1887/20-2014 

8.3.3 Approval 

This project is not requested EIA and IEE. The any projects to establish industrial activities, which are not 

subject to EIA are advised to obtain Environmental Recommendation from the Central Environmental 

Authority (hereinafter referred to as “CEA”) for the proposed sites. The purpose of environmental 

recommendation is to minimize the environmental impact with respect to the zoning plans of relevant 

Issued year Type of Vehicle 
Pollution Standard 

Remarks Carbon Monoxide 
(CO (% vol.) 

Hydrocarbon 
HC (ppm v/v) 

2008 
Petrol wo/cc a.  > 5 years 

3.0 < 5 years 
1200 

Low idling 
Petrol w/cc 2 400 

2014 (New) 

Petrol Vehicles 3.0 1000 
Both idling and 
2500 RPM/no load 

Petrol Motor Cycles 4.0 1000 

Petrol Motor Tricycles 4.0 6000 
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local authorities. The document contains the conditions, and the project should take mitigation measures 

to satisfy the conditions. 

Environmental Recommendation for the Phase 2 project was issued by the CEA NCR (North Central Region) 

office on 23rd September 2015, with the reference to the application form which had been submitted to CEA by 

NWSDB. The copy is attached as Appendix 8.3-4. NWSDB received Environmental Recommendation on the 

date of 23rd February 2013 previously, which was valid for a year. NWSDB again submitted the application 

and received updated one. The conditions noted here are exactly same as before so that CEA’s standpoint for 

the project is not changed. This document provides the permission to the project proponent to carry out the 

proposed project under the conditions. NWSDB should obtain Environmental Protection License (EPL) 3 

months before starting operation. 

8.3.4 Current status of the Land Acquisition for the Phase 2 

NWSDB completed all clearance of the land necessary for the Phase 1 project. NWSDB also completed 

the resettlement and compensation for the encroaching one household in the Mahakanadarawa WTP site 

according with the World Bank safe guard policy. NWSDB valuated the house worth LKR 977,421 based 

on the reacquisition price, and decided to provide doubled price as LKR 2,000,000 which included the 

cost of construction of new house on sympathetic grounds. The owner accepted the offer willingly. The 

NWSDB Project Management Unit (herein after referred to as “PMU”) officials monitored the 

correctness of the procedure and gave the assistance to the house owner to move to the new constructed 

house in the proposed land of the Division Secretary There was no grievance throughout the processes. 

The report of compensation, photos of new house and oath of the house owner are attached as Appendix 

8.3-5.  

NWSDB has started the land acquisition procedure for the Phase 2 project. Table 8.3-9 shows current 

status of proposed sites of Phase 2. The ownership transfer of sites is proceeding smoothly. Currently, 

there is no possibility of resettlement and NWSDB will pay the effort to avoid relocation of resident in 

future. But if needs arise, NWSDB will follow the JICA guidelines of resettlement.  

The S/S team visited the sites and observed the situation. The brief description of observation and photo 

of each site are shown in Photo 8-1. There is no encroachment. The many of sites are covered by shrubs, 

bush and secondary forest. Therefore, the possibility of encroachment in the future is less.   



Supplemental Survey on Anuradhapura North Water Supply Project (Phase 2)                              Final Report 

 

8-11 

Table 8.3-9  Current Status of Land Acquisition (as of 3rd November 2015) 

No Name of Site Major 

Facilities* 
Area 

(m2) 
Current 

Owner Present Status of Land Clearance 

1 Kahatagasdigiliya 
WR, WT, PH, 
CH, GR, OF, 
SQ, 

7,000m2 NWSDB ok 

2 Hamillewa  WT, CH, SQ 4,000m2 Government Approval letter to be received from 
Divisional Secretary (DS). 

3 Rathmalgahawewa  WT, CH, SQ 2,000 m2 Government Land commission’s Approval to be 
received for prepares a survey plan. 

4 Horowpothana  
WR, WT, PH, 
GR, CH, OF, 
WS, SQx2 

8,000 m2 NWSDB ok 

5 West Horowpothana  WT, CH, SQ 4,000 m2 FOREST Dpt 

Approval granted by the Forest 
Conservator. Position to be transferred. 
Constructions can be commenced under 
the supervision of Divisional Forest 
Officer (DFO). 

6 North 
Horowpothana  WT, CH, SQ 2,000 m2 FOREST Dpt 

Approval granted by the Forest 
Conservator. Position to be transferred. 
Constructions can be commenced under 
the supervision of DFO. 

7 Weerasole WR, PH, GR, 
CH, SQ 4,000 m2 FOREST Dpt 

Approval granted by the Forest 
Conservator. Position to be transferred. 
Constructions can be commenced under 
the supervision of DFO. 

8 Kebithigollewa  
WR, WT, PH, 
GR, WS, CH, 
SQx2, OF 

9,000 m2 NWSDB ok 

9 KAH-KEB  WT, CH, SQ 2,000 m2 Government Local authority approval to be received. 
10 Kahatagollewa – 1 WT, CH 2,000 m2 Government Local authority approval was received. 

11 Kahatagollewa – 2 WR, PH, GR, 
SQ, 4,000 m2 Government Local authority approval was received. 

12 Bogahawewa  WT, OF, CH, 
SQx2 4,000 m2 Government 

Lease application and relevant documents 
to be forwarded to Land Commissioner 
(LC) through the Provincial Land 
Commissioner (PLC) by DS. 

13 Wahalkada - 1  

Water 
Treatment 
Plant, 
WT 

40,000 m2 FOREST Dpt 

Approval from the Forest department was 
received. Annual rental to be paid amount 
of LKR 160,000.00 to the Forest 
Department. 

14 Wahalkada – 2 Intake and 
PH 2,000 m2 FOREST Dpt 

Approval granted by the Forest 
Conservator. Position to be transferred. 
Constructions can be commenced under 
the supervision of DFO. 

15 Mahakanadarawa 
System service area 

Water Tower 
(750m3)  

Approx.. 
4,000 m2  

Not yet 
identified 

Sites are not yet identified. They shall be 
identified during Phase 2 D/D stage. It will 
be selected in a property of Forest 
department or local government property 
for obtaining clearance smoothly. 

16 Mahakanadarawa 
System service area 

Water Tower 
(250m3)  

Approx.. 
2,000 m2  

Not yet 
identified Same to above. 

17-19 Wahalkada System 
service area 

Water Tower 
(250m3)  
x 3 

Approx.. 
2,000 m2 
each 

Not yet 
identified Same to above. 

*: Abbreviations 
WR; Ground Reservoir, WT; Water Tower (Elevated Tank), PH; Pump House, CH; Chlorination House, GR; Generator Room, 
OF; Office, SQ; Staff Quarters, 
Source: NWSDB- RSC-NC 
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Kahatagasdigiliya (7,000m2)  Tower and reservoir 

NWSDB owns and have water tower and small treatment system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Halmillewa (4,000m2)  Tower 

Next to the private residence 
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Rathmalgahawewa (2,000m2)  Tower 

Road side 

 

 

 

 

 

 

 

 

 

Horowpothana (8,000m2) Tower and reservoir 

NWSDB owns, one old water tower exists 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Supplemental Survey on Anuradhapura North Water Supply Project (Phase 2)                              Final Report 

 

8-14 

West Horowpothana (4,000m2) Tower 

Sides of private residence 

 

 

 

 

 

 

 

 

 

North Horowpothana (4,000m2) Tower 

Road side, unauthorized damping 

 

 

 

 

 

 

 

Kebithigollewa (9,000 m2) Tower and reservoir 

NWSDB owns, Building and water tower for CBO exist 
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KAH-KEB  (2,000m2) Tower 

Road side 

 

 

 

 

 

 

 

 

 

Kahatagollewa (4,000m2) Tower 

 

 

 

 

 

 

 

Bogahawewa (4,000 m2) Tower Weerasole (4,000m2) Tower and quarters 
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Wahalkada WTP  (40,000m2) 

Plant site 

 

 

 

 

 

 

 

 

 

Wahalkada wewa Irrigation canal 

 

 

 

 

 

 

 

Wahalkada WTP intake 
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8.4 Lessons learned from Phase 1 Project 

The Phase 2 project is quite similar to the Phase 1 project, such as background, design policy, 

environmental and social conditions, etc. The Phase 2 project could learn from the lessons from Phase 1 

project and minimize the problems. 

8.4.1 Issues of Effluent Management 

The water treatment system generates effluent from the treatment process. The amount of the effluent is 

reduced as much as possible by use of recycling system. The largest amount of the effluent generated 

through usual operation is separated water from sludge at sedimentation tanks. The sludge from 

sedimentation tanks is transferred to thickener tanks and the thickened sludge is introduced to drying beds. 

The separated water at the thickener is transferred to a backwash waste tank for recycling. The water in 

sludge will be evaporated on the drying bed, and underdrain from drying beds is discharged after 

discharge water quality will meet the requirement. The diagram of the system is described in the Figure 

8.4-1. 

 

Figure 8.4-1  Diagram of Treatment Process 

Source: F/S Final Report 

The Irrigation Department does not allow NWSDB to discharge effluent into nearby irrigation canal even 

if the water quality meets the effluent standards. The Irrigation Department requested that the discharge 

water quality has to meet the drinking water quality standards because the residents living alongside the 
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canal usually use the canal water for drinking and cooking purpose. 

The Phase 1 D/D team carried out the study and prepared the report titled “Proposed Mahakanadarawa 

WTP Effluent Discharge Method”. The report concluded that the NWSDB would discharge water to a 

drainage canal which connects to the larger stream; Weli Oya.  

In case of the Wahalkada WTP, similarly, NWSDB will be requested to take measures for effluent 

management. NWSDB can treat effluent in order to satisfy the drinking water quality standard with the 

additional treatment processes or, discharge water to the drainage canal. Both procedures decrease the 

negative impact caused by the effluent.    

About sludge management, NWSDB is practicing at other treatment plant such as the Thuruwila WTP in 

Anuradhapura. NWSDB makes a contract of sludge disposal which includes the services of collection, 

transport, carrying into the dumping site, with the approval letter of the landowner. The dumping yard is 

inspected and approved by the NWSDB who bear the cost by O&M budget. Phase 2 will follow the same 

procedure. 

8.4.2 Issues of Water Intake Design 

The project was requested to construct the water intake at the irrigation canal because the Irrigation 

Department did not allow any construction work at the weir of tank. The Irrigation Department will let 

the water flow only the amount of drinking water treatment use during non-irrigation season. Therefore, 

the Irrigation Department requested NWSDB to bear the cost to automate the main gate due to the 

difficulty of the manual gate operation of the Mahakanadarawa scheme. Similar request might come to 

Wahalkada. In case of the Wahalkada, there is unlined extent at upper stream of the proposed intake point. 

It is expected that the Irrigation Department will request NWSDB to campshed the upper distance of the 

intake point. 

The man-made canal and channel have the reserved land at the both sides. NWSDB can construct the 

conveyance conduit across the reservation of canal. There is no issue about the land clearance with the 

Irrigation Department on the water intake. 

8.4.3 Protest Movement 

 During the F/S period, there were multiple protest movement at the surroundings of the Wahalkada WTP 

planned site. The F/S was conducted after severe draughts, and the sentiments of farmers were so 

negative. Besides, the false rumour spread. It resulted in the growth of opposition thought against the 

sharing water of irrigation to drinking water use. The fact that they are not the direct beneficiaries is 
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considered one of the reasons of negative impression. NWSDB held the meetings to explain to resident 

consecutively in order to develop understanding about the Project and importance of safe water supply. 

The project director visited the temple in Wahalkada several times, and explained the details of the 

Project to residents and a monk of the temple who was the leader of the protest activities, and made them 

aware about benefit of the Project. The meeting record is not remained, but after that, every conflict 

seemed settled down. The Phase 1 project has not faced such protest activities. On the other hand, the 

new development plan of irrigation system is ongoing in the vicinity of the Wahalkada, which is named 

Yan Oya Project. The potential irrigation area will be expanded and some extent of the area presently 

covered by the Wahalkada is also covered by the new project. Figure 8.4-2 shows the plan of Yan Oya 

Project.  

The specifications of the dam of Yan Oya are as follows. 

Reservoir capacity 169 million m3 

Length of main dam 2.34 km 

Length of saddle dam 3.56 km 

Length of left bank canal 22 km 

Irrigable area under left bank canal 4,190 ha 

Number of benefit families 14,000 

Length of right bank canal 14 km 

Irrigable area under right bank canal 1,812 ha 
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Present Wahalkada irrigation area 

Figure 8.4-2 Present Irrigation Area of Wahalkada and Planned Irrigation Area 

of Yan Oya Project 
Revision of the Figure in ‘Yan Oya Project Environmental Impact Assessment Final Report’  
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8.4.4 Pipe laying at Road Reservation 

There was some confusion about the pipe laying at roadside in Phase 1. The roads are categorized into 

five groups in Sri Lanka like as follows. 

 Road A and B: Under responsibility of Road Development Authority (RDA) 

 Road C and D: Under Provincial Road Development Authority (PRDA) 

 Road E: Under local government  

According to the information obtained interview of Chief Engineer of the RDA-NCR, the road 

development or improvement in the Phase 2 Project area has finished already. PRDA has a plan to 

develop or rehabilitate roads in the area, but there is no specific plan until now. The road reservation and 

building limit are discussed at National Thoroughfares Act (Appendix 8.4-1 and 8.4-2). The Act states 

that the construction work can be conducted within the reservation with the permission of Executive 

Engineer of the authority. Therefore, the pipelines of the Project can be laid within the road reservation. If 

there is any damage on the road and/or shoulder by the construction work, the contractor will have an 

obligation of restoration. The land acquisition beside the road is not required.   

8.5 Environmental Management 

The environment of the project area has not changed significantly for these three years. Therefore, the 

reported contents of environmental and social consideration in the F/S report are still effective. The 

environmental management and mitigation measures are part of the report and the concept is succeeded 

by the Environmental Management Plan (EMP). 

The EMP is included in the requirement of a contract package. The JICA Study team obtained the copy of 

the EMP of Phase 1 (Appendix 8.5-1). The EMP is also included in bidding document and contractor has 

an obligation to take care of this issue. 

The EMP of Phase 1 consists of 9 chapters and it directs the environmental protection measures. It 

explains the project background and environmental and social requirement of Sri Lanka from Chapters 1 

to 5, organizational arrangement of implementing EMP in Chapter 6, environmental monitoring in 

Chapter 7, public consultation activities in Chapter 8, and environmental monitoring plan in Chapter 9. 

The document requests the contractor to appoint an Environmental and Safety Officer (ESC) and 

establish an Environmental Team for the implementation of the EMP. After completion of construction, 

the responsibility of the monitoring will stay with NWSDB and relevant stakeholders.  

The location of the planned project sites are not in any protected area. But the main part of the project site 
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is forest and rich of nature. Figure 8.5-1 is a land use map of Anuradhapura. The area surrounded by 

yellow colour line indicates Phase 1 project area and the area surrounded by the pinkish colour line 

indicates Phase 2. Phase 2 project area is located in forest-rich area compared with Phase 1, so that the 

protection of flora and fauna is important. The main possible adverse effects to be considered at any 

project for fauna and flora are loss or separation of living place, disturbance of living, and danger of life. 

Pipeline of water supply is usually laid underground, so that the laid pipe is not effective environmentally 

and socially. On the other hand the pipe laying construction work could affect negatively to the fauna and 

flora. In same sense, the negative effect is considerable at the construction mainly, but not significant at 

the operation stage for the water supply project. The JICA Study team observed a traffic sign notifying 

elephant crossing. The most effective preventive action to traffic accident is training and education of site 

workers and drivers. The awareness raising program is very effective and the EMP put the importance on 

the educational program. Many of mitigation measures are listed in the document and the responsibility in 

implementation is assigned for every activities. The strong monitoring and appropriate advising by 

supervising stakeholders should be conducted as the document requests.  

 

 

 

 

 

 

 

Source: NWSDB-NCR 

Figure 8.5-1 Land Use Map of Anuradhapura 

The revised EMP draft is attached as Appendix 8.5-2. 

8.6 Environmental Monitoring and Implementation Framework 

The monitoring item for the project activity, expected impact, mitigation measures, responsibility, 

frequency, etc. are clearly mentioned in the EMP of Phase 1. The EMP is prepared to meet the 

requirements in final report of the F/S, and it seems acceptable for the environmental and social impact 

Built Up Area 
Paddy 
Chena 
Garden 
Tank 
Forest 
Scrub 
Marsh 
Phase 1 area 
 
Phase 2 area 
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mitigation. 

The Contractor is to submit his/her proposal for the Environmental Management Implementation Plan 

(EMIP) at the beginning of the contract and obtain the Engineer's approval and is to employ a competent 

Officer (Health & Safety / Accident Prevention) to monitor the EMP requirements. The contractor will 

submit a monthly environment and safety status report on the basis of EMIP, and is requested to conduct 

internal auditing in every six months. Figure 8.6-1 shows the proposed organizational arrangement for 

the implementation of the EMP in the report. 

 

 

 

 

 

 

 

Source: NWSDB-NCR 

Figure 8.6-1  Proposed Organizational Arrangement 

The PMU is a kind of monitoring committee under the Project Director and responsible for the 

implementing environmental monitoring.  

The concerns of stakeholders such as EPA, Forest department, Wildlife department, etc. should be 

secured. There is not mentioned the frequency of the stakeholder meeting. The revised Environmental 

Monitoring Plan is attached as Appendix 8.6-1 and revised Monitoring Form is attached as Appendix 

8.6-2.  

The current Phase 1 Project management framework is shown in Figure 8.6-2 and Figure 8.6-3. 

Figure 8.6-2 shows the organization structure of the PMU. Figure 8.6-3 shows the structure of the 

Project Manager’s Office.  
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Figure 8.6-2  Project Management Unit (PMU) 

 

 

 

 

 

 

Figure 8.6-3  Organization Chart of Project Manger’s Office 

The person who is responsible for the environmental and social issues has not been decided as of the end 

of November 2015. The PMU has a plan to assign one engineer to meet the requirement of the EMP. The 

monitoring during construction stage shall be secured so that EMP and the EMIP are effectively working. 

The monitoring during the operation stage will be conducted by NWSDB in compliance with the 

stakeholders. 
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8.7 Environmental Check List 

Table 8.7-1 describes the necessary considerations with the difference of the project scope between the 

F/S and the S/S. 

Table 8.7-1 Necessary Considerations with Review of Phase 2 

Item Stage of study Description Impact 
F/S S/S 

Water treatment capacity 13,700m3/day 15,000m3/day The increase of capacity and 
addition of facilities don’t need 
the increase of land always. 
Phase 1 solves the same issues by 
the arrangement of facilities. 
Phase 2 will be able to solve it 
same way and impact will not be 
significant. 

Same 

Treatment procedure Coagulating 
sedimentation 

Dissolved Air 
Floatation and 
Granular 
Activated 
Carbon 
Filtration 

Elevated tanks and 
reservoirs for isolated area 0 

5 
(2 in Phase 1) 
(3 in Phase 2) 

The new project land will be 
acquired. The locations are in 
remote area and the resettlement 
is avoidable by selecting unused 
lands. Impact to the natural 
environment should be carefully 
considered.  

Increase 
negative 
but minor 
 

Length of 
pipe works 

Transmission 117.3 km 126.1 km 
Laying pipe at road doesn’t 
require land. The longer 
construction distance will create 
the negative impact during 
construction stage. 

Increase 
negative 
but minor 
 Distribution 

-sub 633.0 km 720.7 km 

Supply procedure to 
isolated area Bowser supply Piped supply 

Users can access water 
dramatically easier. They are free 
from inconvenience of water 
fetching.  

Positive 
impact 

The treatment procedure was changed in the Phase 1 D/D, and the D/D team managed the increase of 

facilities by adjusting arrangement of facilities within a proposed land. Phase 2 also solves the problem 

by taking same way, and extension of land will not be required.  

The supply method for remote areas was changed from bowser supply to piped supply. It requires the 

increase of elevated tanks. Tentatively, the JICA Study team estimated 2 towers for Phase 1 and 3 towers 

for Phase 2. The extent of the land will be about 2,000m2 for each tower and the location will be finalized 

in D/D for Phase 2. Because the location of target area is in a remote area, NWSDB will be able to find 

suitable project sites easily without problem of land acquisition.  

NWSDB and the Irrigation Department reached an agreement about water extraction volume and signed 

in August 2012 on Minutes of Understanding (Appendix 8.7-1). In this document, the agreed extraction 

volume for the Wahalkada WTP was mentioned as 10,500 m3/day in 2016 and 28,800m3/day in 2034. The 

long-term requirement volume (2034) is not changed but short-term requirement was changed. NWSDB 

has to confirm the increased amount of water use with the Irrigation Department.  
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The review of JICA checklist with the S/S is shown in Table 8.7-2. And the revised checklist for Phase 2 

is attached as Appendix8.7-2. 

Table 8.7-2  Environmental Checklist 

Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

1 Permits 
and 

Explanati
on 

(1) EIA and 
Environmental 
Permits 

(a) Have EIA reports been 
already prepared in official 
process? 
(b) Have EIA reports been 
approved by authorities of 
the host country's 
government? 
(c) Have EIA reports been 
unconditionally approved? 
If conditions are imposed on 
the approval of EIA reports, 
are the conditions satisfied? 
(d) In addition to the above 
approvals, have other 
required environmental 
permits been obtained from 
the appropriate regulatory 
authorities of the host 
country's government? 

(a) N/A 
(b) N/A 
(c) N/A 
(d) 
ongoing 

(a) (b) (c) Under currently proposed 
project condition, EIA is not 
required. On the other hand, IEE 
level research is ongoing by the 
project.  
(d) Required clearances are as 
follows;  
・ Clearance of Archaeological 
dept. (5 new sites are remaining) 
・Clearance of Irrigation dept.  
(obtained) 
・ Clearance of Forest dept. (letter 
for release of forest reserve is 
preferable ) 
・Clearance of CEA (obtained) 

(a) 
N/A 
(b) 
N/A 
(c) 
N/A 
(d) Y 

(a) (b) (c) No 

Change  
(d) All 
clearances are 
obtained. 

(2) 
Explanation to 
the Local 
Stakeholders 

(a) Have contents of the 
project and the potential 
impacts been adequately 
explained to the Local 
stakeholders based on 
appropriate procedures, 
including information 
disclosure? Is understanding 
obtained from the Local 
stakeholders? 
(b) Have the comment from 
the stakeholders (such as 
local residents) been 
reflected to the project 
design? 

(a) 
ongoing 
(b) 
ongoing 

(a) Protest against extracting water 
is revealed. The water board carried 
out the explanation session on 7th 
August. After election (8th 
September), Water Board will hold 
the stakeholder meeting. 
(b) The water intake procedure is 
changed due to the comment of the 
Irrigation Dept. 

(a) Y 
(b) Y 

(a) Water Board 
held explanation 
meetings several 
times to the 
stakeholders. 
(b) Water Board 
has continued 
discussion with 
the Irrigation 
Department 
about water 
sharing. 

(3) 
Examination 
of Alternatives 

(a) Have alternative plans of 
the project been examined 
with social and 
environmental 
considerations? 

(a) Y (a) Water intake procedure, location 
of facilities, course of pipe laying, 
treatment procedure are examined. 

(a) Y (a) No Change 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

2 
Pollution 
Control 

(1) Air Quality  

(a) Is there a possibility that 
chlorine from chlorine 
storage facilities and 
chlorine injection facilities 
will cause air pollution? Are 
any mitigating measures 
taken? 
(b) Do chlorine 
concentrations within the 
working environments 
comply with the country’s 
occupational health and 
safety standards?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) N 
(b) N 

(a) Neutralization facility for spill 
protection is established. The gas 
leak detectors are placed and it can 
automatically run the neutralization 
instrument with the detection. 
(b) Sri Lankan Occupational Health 
Standards for chlorine does not 
exist. The facility will be designed 
to satisfy the American standards. 
Operation of exhaust fan achieves 
the standard requirement. 

(a) N 
(b) N 

(a) (b)  
No Change 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

 (2) Water 
Quality 

(a) Do pollutants, such as 
SS, BOD, COD contained 
in effluents discharged by 
the facility operations 
comply with the country’s 
effluent standards?  

(a) Y (a) Turbid water generated by 
construction work is introduced to 
the sedimentation pond and settled 
down. Domestic wastewater of 
usual operation is treated by soak 
pit and infiltrate to the ground. The 
expected discharge by the usual 
plant operation is seeping water 
from sludge mainly. It will be 
introduced into the lagoon. And 
final discharge will satisfy the Sri 
Lankan standards. 

(a) Y (a) Turbid water 
generated by 
construction work 
is introduced to the 
sedimentation pond 
and settled down. 
Domestic 
wastewater of 
usual operation is 
treated by soak pit 
and infiltrate to the 
ground. The 
expected discharge 
by the usual plant 
operation is 
seeping water from 
sludge mainly. It 
will be introduced 
into the lagoon. 
And final 
discharge will 
satisfy the Sri 
Lankan standards. 
Irrigation 
Department might 
request to meet the 
drinking water 
standards. The use 
of drainage canal 
will be required. 

(3) Wastes 

(a) Are wastes, such as 
sludge generated by the 
facility operations properly 
treated and disposed in 
accordance with the 
country’s regulations?  

(a) 
Studying 

(a) The sludge treatment system is 
designed. 

(a) Y (a)  
No Change 

(4) Noise and 
Vibration 

(a) Do noise and vibrations 
generated from the 
facilities, such as pumping 
stations comply with the 
country’s standards?  

(a) Y (a) The main noise and vibration 
generating machineries are 
generator and pump. The low-noise 
type and low- vibration type 
machinery is selected for reduction 
of noise and vibration. The other 
measures are also taken for 
reduction of noise level, 
accordingly, the noise level satisfy 
the Sri Lankan standards. The 
standards to be followed are shown 
below. 

(a) Y (a)  
No Change 

Tolerable limit of discharge to inland surface water

No Parameter Unit type of limit Tolerance Limit values

1 Total suspended solids mg/L, max. 50

2 Particle size of the total

suspended solids

µm, less than 50

3 pH at ambient temperature - 6.0 - 8.5

4 Biochemical oxygen demand

(BOD5 5 days at 20℃ or BOD3 3

days at 27℃)

mg/L, max. 30

5 Temperature of discharge ℃, max. Shall no exceed 400℃ in any section of

the stream within 15 m down stream

from the effluent outlet.

6 Oils and greases mg/L, max. 10

7 Phenolic compounds (as C6H5OH) mg/L, max. 1

8 Chemical oxygen demand (COD) mg/L, max. 250

9 Colour Wavelength Range

436 nm (Yellow range)

525nm (Red range)

620nm (Blue range)

Maximum spectral absorption coefficient

7m-1

5m-1

3m-1

10 Dissolved phosphates (as P) mg/L, max. 5

11 Total Kjeldahl nitrogen (as N) mg/L, max. 150

12 Ammoniacal nitrogen (as N) mg/L, max. 50

13 Cyanide (as CN) mg/L, max. 0.2

14 Total residual chlorine mg/L, max. 1

15 Flourides (as F) mg/L, max. 2

16 Sulphide (as S) mg/L, max. 2

17 Arsenic (as As) mg/L, max. 0.2

18 Cadmium (as Cd) mg/L, max. 0.1

19 Chromium, total (as Cr) mg/L, max. 0.5

20 Chromium, Hexavalent (as Cr6+) mg/L, max. 0.1

21 Copper (as Cu) mg/L, max. 3

22 Iron (as Fe) mg/L, max. 3

23 Lead (as Pb) mg/L, max. 0.1

24 Mercury (as Hg) mg/L, max. 0.0005

25 Nickel (as Ni) mg/L, max. 3

26 Selenium (as Se) mg/L, max. 0.05

27 Zinc (as Zn) mg/L, max. 2

28 Pesticides mg/L, max. 0.005

29 Detergents/surfactants mg/L, max. 5

30 Faecal Coliform MPN/100 ml, max 40

31 Radio Active Material :

(a) Alpha emitters

(b) beta emitters

micro curie/ml, max

micro curie/ml, max

10-8

10-7
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) Subsidence 

(a) In the case of extraction 
of a large volume of 
groundwater, is there a 
possibility that the 
extraction of groundwater 
will cause subsidence? 

(a) N (a) The project does not extract 
groundwater. 

(a) N (a) No Change 

(1) Protected 
Areas 

(a) Is the project site or 
discharge area located in 
protected areas designated 
by the country’s laws or 
international treaties and 
conventions? Is there a 
possibility that the project 
will affect the protected 
areas? 

(a) N (a) The project area is located 
outside of protected area. However, 
the environmental impact should be 
minimized. 

(a) N (a) No Change 

3 Natural 
Environm

ent 
(2) Ecosystem 

(a) Does the project site 
encompass primeval forests, 
tropical rain forests, 
ecologically valuable 
habitats (e.g., coral reefs, 
mangroves, or tidal flats)? 
(b) Does the project site or 
discharge area encompass 
the protected habitats of 
endangered species 
designated by the country’s 
laws or international treaties 
and conventions? 
(c) If significant ecological 
impacts are anticipated, are 
adequate protection 
measures taken to reduce 
the impacts on the 
ecosystem? 
(d) Is there a possibility that 
the amount of water used 
(e.g., surface water, 
groundwater) by project 
will adversely affect aquatic 

(a) N 
(b) 
studying 
(c) 
studying 
(d) N 

(a) Some part of project area is 
located in the forest but it is not 
special forest. 
(b) Ecological survey is ongoing. 
The result of literature survey does 
not indicate the existence of 
endangered species. 
(c) The significant ecological 
impact is not expected currently. 
The study is ongoing. 
(d) The project takes water from 
irrigation canal so the adverse 
effect to the aquatic environment is 
limited. Furthermore, the purpose 
of the use of the project, the water 
will let flow on a steady basis. It 
will improve the environment. 

(a) N 
(b) N 
(c) N 
(d) N 

(a) Some part of 
project area is 
located in the 
forest but it is 
not special 
forest. 
(b) There are no 
endangered 
species. 
(c) The 
significant 
ecological 
impact is not 
expected. 
(d) The project 
takes water from 
irrigation canal 
so the adverse 
effect to the 
aquatic 
environment is 
limited. 
Furthermore, the 
purpose of the 

Area Day time Night time

Rural Residential Area 55 45

Urban Residential Area 60 50

Noise Sensitive Area 50 45

Mixed Residential 63 55

Commercial Areas 65 55

Industrial Area 70 60

A (residential area) 55 45

Maximum permissible Noise Levels at

Boundaries in LAeq, T, for industrial activities

Japanese Environmental Standard 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

environments, such as 
rivers? Are adequate 
measures taken to reduce 
the impacts on aquatic 
environments, such as 
aquatic organisms? 

use of the 
project, the water 
will let flow on a 
steady basis. It 
will improve the 
environment. 

3 Natural 
Environm

ent 

(3) Hydrology 

(a) Is there a possibility that 
the amount of water used 
(e.g., surface water, 
groundwater) by the project 
will adversely affect surface 
water and groundwater 
flows? 

(a) N (a) Currently, the water is used only 
the purpose of irrigation. The 
project will share a part of current 
water use, so the effect is 
negligible. 

(a) N (a) No Change 

(1) 
Resettlement 

(a) Is involuntary 
resettlement caused by 
project implementation? If 
involuntary resettlement is 
caused, are efforts made to 
minimize the impacts 
caused by the resettlement? 
(b) Is adequate explanation 
on compensation and 
resettlement assistance 
given to affected people 
prior to resettlement? 
(c) Is the resettlement plan, 
including compensation 
with full replacement costs, 
restoration of livelihoods 
and living standards 
developed based on 
socioeconomic studies on 
resettlement? 
(d) Is the compensations 
going to be paid prior to the 
resettlement? 
(e) Is the compensation 
policies prepared in 
document? 
(f) Does the resettlement 
plan pay particular attention 
to vulnerable groups or 
people, including women, 
children, the elderly, and 
people below the poverty 
line, ethnic minorities, and 
indigenous peoples? 
(g) Are agreements with the 
affected people obtained 
prior to resettlement? 
(h) Is the organizational 
framework established to 
properly implement 
resettlement? Are the 
capacity and budget secured 
to implement the plan? 
(i) Are any plans developed 
to monitor the impacts of 
resettlement? 
(j) Is the grievance redress 
mechanism established? 

(a) Y 
(b) 
Studying 
(c) 
Studying 
(d) 
Studying 
(e) Y 
(f) 
Studying 
(g) 
Studying 
(h) 
Studying 
(i) Y 
(j) Y 

(a) Three houses are located in the 
proposed site. RAP will be 
prepared in accordance with the 
guidelines. 
(b) Studying 
(c) Studying 
(d) Studying 
(e) Sri Lanka has 'National 
Involuntary Resettlement Policy' 
approved by Cabinet in 2001. And 
there is no big gap from JICA 
Guideline. 
(f) Studying 
(g) Studying 
(h) Studying 
(i) Monitoring plan will be included 
in the RAP. 
(j) Grievance mechanism will be 
included in the RAP. 

(a) N 
(b) 
N/A 
(c) 
N/A 
(d) 
N/A 
(e) 
N/A 
(f) 
N/A 
(g) 
N/A 
(h) 
N/A 
(i) 
N/A 
(j) 
N/A 

(a) One 
household was 
the only 
identified in the 
Phase 1 project 
site finally, and 
resettlement was 
done properly. 
There is no any 
resettlement in 
Phase 2 site. 
(b), (c), (d), (e), 
(f), (g), (h), (i), 
(j) There is no 
object person. 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

4 Social 
Environm

ent 

(2) Living and 
Livelihood 

(a) Is there a possibility that 
the project will adversely 
affect the living conditions 
of inhabitants? Are 
adequate measures 
considered to reduce the 
impacts, if necessary? 
(b) Is there a possibility that  
the amount of water used 
(e.g., surface water, 
groundwater) by the project 
will adversely affect the 
existing water uses and 
water area uses? 

(a) Y 
(b) N 

(a) Currently, the farmers in the 
area feel that the water supply 
capacity is not sufficient, but the 
other parallel going project for 
integration of irrigation system will 
increase the water supply in the 
area and the total water demand 
will be secured. 
(b) The villagers living the 
surrounding of the tank use tank 
water for domestic use. But same 
reason described above can solve 
the potential problem. 

(a) N 
(b) N 

(a) The other 
irrigation project 
(Yan Oya 
Reservoir Project) 
is ongoing and the 
water scarcity will 
be mitigated. 
(b) The villagers 
living the 
surrounding of the 
tank use tank water 
for domestic use. 
But same reason 
described above 
can solve the 
potential problem. 

4 Social 
Environm

ent 

(3) Heritage 

(a) Is there a possibility that 
the project will damage the 
local archaeological, 
historical, cultural, and 
religious heritage? Are 
adequate measures 
considered to protect these 
sites in accordance with the 
country’s laws? 

(a) N (a) The project area is not located in 
archaeological reserves. However, 
the project will take care and make 
an action plan in the case of 
excavating antiquities. 

(a) N (a) No Change 

(4) Landscape 

(a) Is there a possibility that 
the project will adversely 
affect the local landscape? 
Are necessary measures 
taken? 

(a) N (a) The size of all facilities are 
small and the effect on the 
landscape is ignorable.  

(a) N (a) No Change 

(5) Ethnic 
Minorities and 
Indigenous 
Peoples 

(a) Are considerations given 
to reduce impacts on the 
culture and lifestyle of 
ethnic minorities and 
indigenous peoples? 
(b) Are all of the rights of 
ethnic minorities and 
indigenous peoples in 
relation to land and 
resources respected? 

(a) N/A 
(b) N/A 

 There is no indigenous group. The 
minority will be taken care of. 

(a) 
N/A 
(b) 
N/A 

(a), (b)  
No Change 

(6)  Working 
Conditions 

(a) Is the project proponent 
not violating any laws and 
ordinances associated with 
the working conditions of 
the country which the 
project proponent should 
observe in the project? 
(b) Are tangible safety 
considerations in place for 
individuals involved in the 
project, such as the 
installation of safety 
equipment which prevents 
industrial accidents, and 
management of hazardous 
materials? 
(c) Are intangible measures 
being planned and 
implemented for individuals 
involved in the project, such 
as the establishment of a 
safety  and health program, 

(a) N 
(b) Y 
(c) Y 
(d) Y 

(a) NWSDB follows the Labour 
law, Factories Ordinance.  
(b) The contract condition is made 
under the 'Standard Bidding 
Document Procurement of Works' 
or 'Conditions of Contract'. And the 
Occupational safety and hazardous 
management will be secured. 
(c) It will be included in a contract 
document. 
(d) It will be included in a contract 
document. 

(a) N 
(b) Y 
(c) Y 
(d) Y 

(a), (b), (c), (d) 
No Change 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

and safety training 
(including traffic safety and 
public health) for workers 
etc.? 
(d) Are appropriate 
measures taken to ensure 
that security guards 
involved in the project not 
to violate safety of other 
individuals involved, or 
local residents? 

(1) Impacts 
during 
Construction 

(a) Are adequate measures 
considered to reduce 
impacts during construction 
(e.g., noise, vibrations, 
turbid water, dust, exhaust 
gases, and wastes)? 
(b) If construction activities 
adversely affect the natural 
environment (ecosystem), 
are adequate measures 
considered to reduce 
impacts? 
(c) If construction activities 
adversely affect the social 
environment, are adequate 
measures considered to 
reduce impacts? 
(d) If the construction 
activities might cause traffic 
congestion, are adequate 
measures considered to 
reduce such impacts? 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a) Reduction and mitigation 
measures are taken. 
(b) The protection and mitigation 
measures are taken. 
(c) The people living in the project 
area will be taken care under the 
RAP. 
(d) It is solved by the adjustment of 
construction plan. 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a), (b), (c), (d) 
No Change 

5 Others (2) Monitoring  

(a) Does the proponent 
develop and implement 
monitoring program for the 
environmental items that are 
considered to have potential 
impacts? 
(b) What are the items, 
methods and frequencies of 
the monitoring program? 
(c) Does the proponent 
establish an adequate 
monitoring framework 
(organization, personnel, 
equipment, and adequate 
budget to sustain the 
monitoring framework)? 
(d) Are any regulatory 
requirements pertaining to 
the monitoring report 
system identified, such as 
the format and frequency of 
reports from the proponent 
to the regulatory 
authorities? 

(a) 
ongoing 
(b) 
ongoing 
(c) 
ongoing 
(d) Y 

The project is preparing the 
monitoring plan 
(d) The project is requested to 
obtain the EPL (Environmental 
Protection License). The reporting 
format is included. The license is 
fixed-term and reporting is 
requested. 

(a) Y 
(b) 
(c) 
ongoi
ng(d) 
Y 

The project is 
preparing the 
monitoring plan 
(d) The project is 
requested to 
obtain the EPL 
(Environmental 
Protection 
License). The 
reporting format 
is included. The 
license is 
fixed-term and 
reporting is 
requested. 
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Category Environmental 
Item Main Check Items Yes: Y 

No: N 

Confirmation of Environmental 
Considerations 

(Reasons, Mitigation Measures) in 
F/S 

Yes: 
Y 

No: 
N 

Results of 
Review in S/S 

5 Others 
Reference to 
Checklist of 
Other Sectors 

(a) Where necessary, 
pertinent items described in 
the Dam and River Projects 
checklist should also be 
checked. 

(a) N/A (a) The project does not develop the 
dam and canal. The project only 
uses the existing facilities for 
irrigation. There is no item to 
conflict with the Dam and River 
Projects checklist. 

(a) 
N/A 

(a) No Change 

6 Note 
Note on Using 
Environmental 
Checklist 

(a) If necessary, the impacts 
to transboundary or global 
issues should be confirmed 
(e.g., the project includes 
factors that may cause 
problems, such as 
transboundary waste 
treatment, acid rain, 
destruction of the ozone 
layer, or global warming). 

(a) N/A (a) There is no negative impact to 
transboundary or global issues 
because the project is small scale 
water supply scheme targeting the 
improvement of living standards. 

(a) 
N/A 

(a) No Change 

8.8  Recommendation 

There are some ongoing development projects for irrigation, and the negative feeling of the farmers 

seems settled down. However, NWSDB has to continue the discussions with stakeholders. Sharing 

information of the project activities and progress, explanation of positive and negative aspects honestly 

are important for succeeding the project. The meeting records of these discussions should be kept. 

The environmental adverse effect is generally limited in a water supply project. The impact is mainly 

created at the construction period. Therefore the EMP and the EMIP are important, and the establishment 

of monitoring body and its active contribution are highly appreciated. The project site is outside of the 

natural reserves or other protected area, however, the all concerning parties should be aware of protection 

of environment.  

Currently, there are no squatters and illegal cultivation at the planned project sites. Many of sites are 

covered by the trees and bushes and difficult to start living. However, NWSDB is better to establish a 

signboard, fence or some kind of notice at the land to reduce the possibility of the encroachment. The 

clear statement of the cut-off date is recommended. After cut-off date, the compensation is not required 

on the basis of the JICA guideline requirement and safe guard policy OP 4.12 of World Bank.  

If the additional land is required for the reviewed project activities, the land acquisition will not be 

problem without the case of protected area and reserved forest. In such case, the prompt decision of the 

land selection is required.  
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Appendix 7.2-1  Water Quality of CBO Water Supply Systems 

 
S: Shallow Well, D: Deep Well, R: Rain water tank, Figures after “-” means number of water source. 
Shaded figure exceeds standard value.   

T.
Hardness
（CaCO3, ｍｇ /L)

Iron
（Fe, ｍｇ/L)

Manganese
（Mg, ｍｇ/L)

Fluoride
（F-, ｍｇ/L)

Odour Color
（Hazen Unit)

Turbidity

（NTU)
pH E. Condictivity

(μS/cm)

Mahakanadarawa Water Supply System Area
01 Sw ashakthi CBO S - 0.85 None Clear 0.05 7.86 860
02 Ikra CBO D-1, S-1 - - - 0.83 None Clear 0.06 7.72 950
03 Arunalu CBO S - - - 0.59 Fishy Clear 0.1 7.93 940
04 Samagi CBO D - 1.01 None Clear 0 7.76 930
05 Ekamuthu CBO - 0.32 None Clear 0.08 7.74 700

Ekamuthu CBO - Katukaliyaw a 1.19 - Clear 0.03 7.77 880
06 Rangiri CBO D - 0.88 None Clear 0.03 7.79 1080
07 Nildiyadahara CBO S 360/280 - - 0.72 - Clear 0.15 7.77 740

08 Eksath CBO S 340 - - 0.4/0.78 None Clear

09 Mahasen CBO S 80 - - 0.39 - clear 0.08 7.6 730

10 Dimuthu CBO S 312 - - 0.57 - Clear 0.12 7.91 610

11 Pragathi CBO S 344 - - 1.38 - Clear 0.05 7.7 1450
12 Jayashakthi CBO D - - - 1.9 None Clear 0.06 7.76 1570
13 Samagi CBO D 332/270/330 - - 1.08 None Clear 0.07 7.8 1000
14 Samagi CBO S - - - 0.5 - <5 0.02 - 590

15 Ekamuthu CBO D - - - 0.81 - <5 0.03 - 650

16 Ran Arulnalu CBO D 490/720/640 0.03/-/- - 1.55/1.1/0.36

17 Isuru CBO D High - - 0.98 None Clear 0.05 7.84 1060
18 Randiya Dhahara CBO S - - - 1.15 None Clear 0.09 7.76 840
19 Nelum CBO S - - - 1.11 None Clear 0.05 7.86 970
20 Diriyamatha CBO S 250/261/284 - - 0.83 - Clear 0.1 7.75 700

Diriyamatha CBO -

Mahakubugollaw a
S - - - 0.69 - Clear 0.12 7.79 870

21 Gemunu CBO S - - - 0.75 - <5 0.21 - 950
22 Sisila Diyadahara CBO S - - - 0.76 None Clear 0.06 7.86 880
23 Diriya Shakthi S 373/342 - - 0.86 None Clear 0.1 7.64 1220
24 Ridi Nadee S - - - 0.21 None Clear 0.06 7.75 610

Wahalkada Water Supply System Area
25 Shakthi CBO D 324 3.3 - 0.1 N/A

26 Al-Naja D - - - -

27 CBO not formed  & Scheme Not  implemented - - -

28 Parakum CBO D 108 0.14 - 1.04 - Clear 0 7.76 740

29 Suw asehana CBO D 1.13 - - 1.13 Clear 0.07 7.76 740

30 Suw asetha CBO S - - - 0.96 Clear 0.04 7.63 740

31 Vajira CBO D 262/204 - - 1.5/1.54

32 Pragathi CBO D - - - 0.58 None Clear 0.08 7.54 1430
33 Janasetha CBO S - - - 1.37 Clear 0.01 7.85 670

34 Sobasisila CBO S - - - 0.67 Clear 0.02 7.64 810
35 Randiya S-2 - - - 0.31 Clear 0.14 7.76 760
36 Nilmini D - - - -

37 Senath CBO D - - - 1.9 None Clear 0.02 7.75 1240
38 Eksath CBO S 296 - - 1.62 None Clear 0.02 7.78 860
39 Praja Shakthi D - - - 0.42 None Clear 0.01 7.85 520

40 Apsara S - - - 1.35 Clear 0.14 7.69 1380
41 Pinibindu CBO R Rainw ater  supply implmented in 60 Households.  No Piped Water Supply 

42 Sham Sham - - - - -

43 Ekamuthu CBO S 264 - - 0.14 Clear 0.05 7.6 640

44 Pradeepa D 448 - - 0.82 Clear 0.01 7.8 1150
45 Upul CBO D 290 - - 0.92 Clear 0 7.83 1000
46 Jalasavi D - - - 1.58 Clear 0.02 7.74 1330
47 Tristar CBO D 300 - - 0.001 2.5> 4.1 8.3

48 Alhidra CBO D 300 - - 0.04 N/A 2.5 1.3 6.9

49 Adhikw a CBO D 280 - - 0.7 N/A

50 Hansajala CBO S 442 - - 1.8 N/A <5 1 7.6

250 0.3 0.1 1 # 15 2 6.5-8.5 -

#: Unobjectionable 750/3500

Sri Lanka Standard  SLS 614:2013

Sri Lanka Standard  SLS 614:1983

Water Quality
Water

Source
Name of CBOS/N

S
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Appendix 7.2-2  List of CBO Water Supply Systems 
 

 

  

DS GND Village
No of

Village
 Covered

No of
Village

Excluded

Population
in Service

GND

Mahakanadarawa Water Supply System Area

01 Swashakthi CBO Rambewa Kendewa (97), Galkandagama (85) Kendewa 3 - 3000 755

02 Ikra CBO Rambewa Ikkirigollawa (102) Ikkirigollawa 3 - - 3015

03 Arunalu CBO Rambewa Sangilikandarawa (111) Sangilikandarawa 5 - 915

04 Samagi CBO Rambewa Thalgahawewa (84) Thalgahawewa 2 0 660

05 Ekamuthu CBO Rambewa Wahamalgollawa (109) Wamalgollawe 1 - 1220

06 Rangiri CBO Rambewa Wewalkatiya (82) Wewalkatiya 2 - 590

07 Nildiyadahara CBO Rambewa Maha Kandarawa yaya -01  (94) Maha Kandarawa Yaya 1 - 1080 715

08 Eksath CBO Rambewa Katukeliya (106) Katukeliya 3 - 1080 575

09 Mahasen CBO Rambewa Mahakandarayaya - 02 (93) Weliwewa 3 - - 755

10 Dimuthu CBO Rambewa Ihala Kolangaswewa (87) Ihala Kolangaswewa 3 - 1050 325

11 Pragithi CBO Rambewa Bala Honda Wewa(86), Ihala
olangaswewa (87)

Bala Hondawewa 4 - 885 635

12 Jayashakthi CBO Medawachchiya Katuwela (66) Katuwela 3 1 1090

13 Samagi CBO Medawachchiya Halambagaswewa (70) Halambagaswewa,
Palukandawewa

2 - 935

14 Samagi CBO Medawachchiya Ataweeragollewa (56) Pahala Thammannagama,
Kubukkollawa,

3 - 1580 540

15 Ekamuthu CBO Medawachchiya Hirulugama (54) Hirulugama 1 - 855

16 Ran Arulnalu CBO Medawachchiya Wiralmurippu (64) Wiralmurippu, Kulikkada 2 - 1375 945

17 Isuru CBO Medawachchiya Kadawathgama (60) Kadawathgama 3 - 2640 895

18 Randiya Dhahara CBO Medawachchiya Unagaswewa (75) Unagaswewa 3 - 520

19 Nelum CBO Medawachchiya Kirigalwewa (72) Kirigalwewa 4 - 680

20 Diriyamatha CBO Medawachchiya Maha Kumbugollawa (46) Maha Kumbugollawa, Kuda
Halmillawa

3 - 890

21 Gemunu CBO Medawachchiya Maha Divulwewa (57) Maha Divulwewa 1 2 345

22 Sisila Diyadahara CBO Medawachchiya Kidawarankulama (42) Kidawarankulama 2 - 935

23 Diriya Shakthi Medawachchiya Periyakulama (49), Yakkawewa (50) Periyakulama 3 1 675

24 Ridi Nadi Medawachchiya Athakade (55) Athakade 2 1 600

25 Shakthi CBO Medawachchiya Ayyatigewewa (24) Ayyatigewewa 1 - 2015 1165

Wahalkada Water Supply System Area

26 Al-Naja Kebitigollewa Muslim Attaweerawewa (32) Attaweerawewa (Paranagama,
Aluthgama, Kurulugama)

2 - 2050 Connection
not given yet

27
CBO not formed  &
Scheme Not implemented Kebitigollewa Gonumariyaya (25) Gonumariyaya - - - -

28 Parakum CBO Padaviya Parakramapura(06), Buddhangala(05),
Elikumbulagala (07)

Parakiramapura Town 11 5 - 2820

29 Suwasehana CBO Padaviya 18 Kanuwa (02) 18 Kanuwa, Deewara
Gammanan, Isipathana gama

3 - 1750 945

30 Suwasetha CBO Padaviya Bogahawewa (14) Bogahawewa 6 - 1750 910

31 Vajira CBO Kahadagasdigiliya Maha Kumbukwewa (222) Maha Kumbukwewa 2 - 665

32 Pragathi CBO Kahadagasdigiliya Moragahawela (202) Moragahawela 3 1 640

33 Janasetha CBO Kahadagasdigiliya Ratmalgahawewa(225),
Paalishpothana(224), Kirigallawa (226)

Palispothana 5 5 1500 920

34 Sobasisila CBO Kahadagasdigiliya Pandarella(210), Panwella (211) Kokabe, Panderellawewa,
Panwella, Thimbiriwewa

4 3 875

35 Randiya Kahadagasdigiliya Ranpathwila (196) Rotapukuna 2 - 1130

Population of GND

Name of CBOS/N Population
served

Location 
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DS GND Village
No of

Village
 Covered

No of
Village

Excluded

Population
in Service

GND

36 Nilmini Kahadagasdigiliya Kokmaduwa(201) Kokmaduwa 1 3 795

37 Senath CBO Kahadagasdigiliya Gonamaruwewa (223) Gonamaruwewa, Nelugolla Kade 2 1 385

38 Eksath CBO Kahadagasdigiliya Turukkuragama (234), Maha Kiri Ibbawa
(233)

Aluthwattha, Galwala, Hijra
Mawatha,

4 3 470

39 Praja Shakthi CBO Kahadagasdigiliya Mahawewa (221) Wirandagollawa, Mahawewa 5 1 810

40 Apsara Kahadagasdigiliya Meekumbukwewa (212) Meeminnawala, Aluthwewa,
Kumbukwewa

3 - 1480

41 Pinibindu CBO Kahadagasdigiliya Ambagahawewa (213)

42 Sham Sham Kahadagasdigiliya Weligollawa (218), Kuncha Halmillawa
(219)

Weligollawa, Kunchahalmillawa,
Ihalamillawa

3 - 210

43 Ekamuthu CBO Kahadagasdigiliya Kumbukgollawa (209) Kumbukgollawa 1 2 380

44 Pradeepa Horowpothana Wadigewewa (126) Wadigewewa 5 1 805

45 Upul CBO Horowpothana Parangiwadiya (149) Parangiwadiya 2 - 905

46 Jalasavi Horowpothana Kapugollewa (140) Kapugollewa 2 1 785

47 Tristar CBO Horowpothana Agunuchchiya (119) Parangiwadiya 2 1 215

48 Alhidra CBO Horowpothana Anolondawewa (138) Alondawewa 2 1 730

49 Adhikwa CBO Horowpothana Weerasole (139) Weerasole 1 1 -

50 Hansajala CBO Horowpothana Maradankadawala (133) Maradankadawala 3 2 565

Population of GND

S/N Name of CBO

Location 

Population
served

Rainwater  supply implmented in 60 Households.  No Piped Water Supply
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w;s úfYI

wxl 1887$20 - 2014 fkdjeïn¾ ui 05 jeks nodod - 2014'11'05
No. 1887/20  - WEDNESDAY,  NOVEMBER  05,  2014

EXTRAORDINARY
The Gazette of the Democratic Socialist Republic of Sri Lanka

(Published  by Authority)

PART I : SECTION (I) — GENERAL
Government  Notifications

Y%S ,xld m%cd;dka;%sl iudcjd§ ckrcfha .eiÜ m;%h

This  Gazette  Extraordinary  can  be  downloaded  from  www.documents.gov.lk 1A

L .D. B. 4/81(II).

NATIONAL    ENVIRONMENTAL    ACT,  No. 47  OF  1980

REGULATIONS made by the Minister of Environment and Renewable Energy under Section 32 of the National Enviornmental
Act, No. 47 of 1980 read with Section 23J and 23K of the aforesaid Act.

SUSIL PREMAJAYANTHA,
Minister of Enviornment and Renewable Energy.

Colombo,
17th October 2014.

Regulations

The National Enviornmental (Air Emission, Fuel and Vehicle Importation Standards) Regulations No. 01 of 2003, published in
the Gazette Extraordinary No. 1295/11 and dated June 30, 2003 as amended by the regulations published in the Gazette
Extraordinary No. 1557/14 dated July 09, 2008, are hereby amended as follows :–

(1) by the repeal of paragraphs (1) and (2) of regulation 4 thereof, and the substitution therefor of the following :-

“4. (1) The Commissioner General of Motor Traffic and the Director General of the Central Enviornmental
Authority shall, for the purpose of these regulations, authorize any vehicle emission testing center to be
an accredited vehicle emission testing  center for the purpose of testing and certifying the vehicular
exhaust emission levels of any motor vehicle.

(2) No person shall operate a vehicle emission testing centre without a valid Environmental Protection
License obtained under Section 23A of the National Environmental Act, No. 47 of 1080.” ;
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(2) by the repeal of Schedule I thereof and the substitution therefor of the following :–

“FIRST    SCHEDULE

(A) Petrol Vehicles

 Emission Standards

Petrol Vehicles other 3.0 1000
than Motor Cycles
and Motor Tricycles

Petrol Motor Cycles 4.0 6000

Petrol Motor 4.0 6000
Tricycles

Abbreviations :

% V/V - percent by volume

ppm V/V - parts per million by volume

RPM - Revolutions per minute

(B) Diesel Vehicles

Type of Vehicle Emission Standards Remarks
/K Factor (m-1 )

based on Smoke Opacity

Diesel Vehicles 4.0 On Snap Acceleration

Abbreviations :

K  factor - Absorption Coefficient
Snap Acceleration - Has the same meaning as defined in SAE   RECOMMENDED   PRACTICE   J 1667”.

11- 560

Type of Vehicle Remarks
Carbon Monoxide

CO (%V/V)
Hydrocarbon
HC (ppm V/V)

Both ldling and
2500 RPM/no load

Both ldling and
2500 RPM/no load

Both ldling and
2500 RPM/no load

PRINTED AT THE DEPARTMENT OF GOVERNMENT PRINTING,  SRI LANKA.

8.3-3 - 2

Appendix 8.3-3



8.3-4 - 1

Appendix 8.3-4



8.3-4 - 2

Appendix 8.3-4



8.3-4 - 3

Appendix 8.3-4



8.3-5 - 1 

Appendix 8.3-5  Compensation Report 

 
Non-disclosure Information 



8.4-1 - 1

Appendix 8.4-1



8.4-1 - 2

Appendix 8.4-1



8.4-1 - 3

Appendix 8.4-1



8.4-1 - 4

Appendix 8.4-1



8.4-1 - 5

Appendix 8.4-1



8.4-1 - 6

Appendix 8.4-1



8.4-1 - 7

Appendix 8.4-1



8.4-1 - 8

Appendix 8.4-1



8.4-1 - 9

Appendix 8.4-1



8.4-1 - 10

Appendix 8.4-1



8.4-1 - 11

Appendix 8.4-1



8.4-1 - 12

Appendix 8.4-1



8.4-1 - 13

Appendix 8.4-1



8.4-1 - 14

Appendix 8.4-1



8.4-2 - 1



8.4-2 - 2



8.4-2 - 3



8.4-2 - 4



8.4-2 - 5



8.4-2 - 6



8.4-2 - 7



8.4-2 - 8



8.4-2 - 9



8.4-2 - 10



8.4-2 - 11



8.4-2 - 12



8.4-2 - 13



8.4-2 - 14



8.4-2 - 15



8.4-2 - 16



8.4-2 - 17



8.4-2 - 18



8.4-2 - 19



8.4-2 - 20



8.4-2 - 21



8.4-2 - 22



8.4-2 - 23



8.4-2 - 24



8.4-2 - 25



8.4-2 - 26



8.4-2 - 27



8.4-2 - 28



8.4-2 - 29



8.4-2 - 30



8.4-2 - 31



8.4-2 - 32



8.4-2 - 33



8.4-2 - 34



8.4-2 - 35



  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

 

 

 

 

                 Anuradhapura North Integrated Water Supply Project 

 

ENVIRONMENTAL MANAGEMENT PLAN  

Prepared By: 

 
EML Consultants (Pvt.) Ltd 
www.emlconsultants.com 

8.5-1 - 1



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

2 

 

 

TABLE OF CONTENTS 

1 ENVIRONMENTAL MANAGEMENT PLAN (EMP) ............................................................. 4 

1.1 Introduction ................................................................................................................................ 4 

1.2 Objectives of the EMP ................................................................................................................. 4 

2 BRIEF DESCRIPTION OF THE PROJECT ENVIRONMENT ................................................... 5 

2.1 Purpose and objectives of the proposed Project ........................................................................ 5 

2.2 Project Implementation .............................................................................................................. 5 

2.3 Proposed water supply system ................................................................................................... 6 

2.4 Construction packaging ............................................................................................................... 6 

3 TRANSMISSION SYSTEM ................................................................................................. 7 

4 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK FOR ENVIRONMENTAL 

MANAGEMENT................................................................................................................ 9 

4.1 Major Environmental policies in Sri Lanka .................................................................................. 9 

4.2 Applicability to the project ......................................................................................................... 9 

5 ENVIRONMENTAL STANDARDS AND CLEARANCE ........................................................ 11 

6 ORGANIZATIONAL ARRANGEMENT .............................................................................. 12 

6.1 Organizational arrangement for the implementation of the EMP ........................................... 12 

6.2 The responsibilities of the Environmental Team ...................................................................... 13 

6.3 Responsibility of Construction Team ........................................................................................ 13 

6.4 Training of personnel ................................................................................................................ 13 

6.5 Reporting................................................................................................................................... 14 

6.6 Auditing ..................................................................................................................................... 14 

7 ENVIRONMENTAL MONITORING .................................................................................. 15 

7.1 Compliance Monitoring ............................................................................................................ 15 

7.2 Effects Monitoring .................................................................................................................... 15 

8 PUBLIC CONSULTATION ACIVITIES ................................................................................ 16 

9 EMP ............................................................................................................................... 17 

  

8.5-1 - 2



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

3 

 

 

LIST OF FIGURES 

Figure 1 Google map of proposed water intake and the WTP ......................................................... 5 

Figure 2 Proposed schematic diagram for the “Treated Water Transmission System” and the 

existing environment of the site locations  ......................................................................... 8 

Figure 3   Proposed Organizational arrangement for the implementation of the EMP ................... 12 

 

 

 

LIST OF ANNEXES 

Annex 1 PROPOSED CONTRACT PACKAGES FOR MAHAKANADARAWA PROJECT .......................... 31 

Annex 2 transmission key map ....................................................................................................... 33 

Annex 3 Important Environmental Legislative Instruments ........................................................... 34 

Annex 4 National Environmental Act (NEA) .................................................................................... 36 

Annex 5 Basis of regulations and standards and a summary of Environmental compliance 

requirements for the project activities ............................................................................. 37 

Annex 6 Environmental standards applicable to the project ......................................................... 39 

  

8.5-1 - 3

file:///C:/Users/isharaperera/Desktop/EMP/ENVIRONMENTAL%20MANAGEMENT%20PLAN%20-%20Draft%20report.docx%23_Toc405995578


Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

4 

 

1 ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

1.1 INTRODUCTION 

An EMP is an activity specific plan developed to ensure that all necessary measures are identified 

and implemented in order to protect the environment and comply with environmental legislation. 

The EMP defines the mitigation measures for significant impacts, responsibility of implementation of 

mitigation measures, monitoring of environmental compliance and effects. 

This Environmental Management Plan (EMP) is also developed to provide guidance to the Contractor 

to develop his/her Environmental Management Implementation Plan (EMIP). The EMIP shall be a 

comprehensive proposal by the Contractor explaining his/her plans to ensure that the key 

environmental objectives as outlined in here are achieved during construction. It will also help the 

contractor to assign sufficient resources to carry out necessary environmental and social safeguards 

and actions. The information contained in the EMP is a guideline and the Contractor is fully 

responsible for meeting the national environmental policies, standards, laws and regulations as well 

as obtaining the necessary permits and approvals. 

1.2 OBJECTIVES OF THE EMP 

This EMP expects to guide the project so it; 

 Applies good environmental management practices through planning and commitment to 

environmental issues. 

 Complies with national environmental policies, regulations, standards and guidelines in all 

activities associated with the work including all supporting activities. 

 Incorporates mitigation measures to minimize disturbances of the natural environment. 

 Adopts best practices to prevent or minimize adverse environmental impacts; develop waste 

management practices within the project. 

 Achieves a safe and healthy environment for workers and the public during construction and 

minimizes risk through planning and implementation of specific safeguards. 

 Employs and trains staff and sub-contractors to be aware of the environmental obligations 

under this contract. 

 Carries out monitoring and reporting of environmental performances on behalf of the 

stakeholders. 

 Has a good Environmental Management System in place to guide the contractors. 
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2 BRIEF DESCRIPTION OF THE PROJECT ENVIRONMENT 

2.1 PURPOSE AND OBJECTIVES OF THE PROPOSED PROJECT 

The implementation of this project will provide safe drinking water in the northern part of 

Anuradhapura district in Sri Lanka. The current main water source in this area is groundwater, 

usually supplied by small scale piped water supply systems or from individual wells. 

The proposed project will establish a water supply system in the area using water from a surface 

water body. The planned project is expected to create a positive impact on people in the area by 

improving their living standards. 

2.2 PROJECT IMPLEMENTATION 

The project consists of a water treatment plant (WTP), storage/pumping facilities and a network of 

transmission lines which connect the WTP and the storage facilities. The WTP; originally planned to 

extract water direct from the Mahakanadarawa tank. However, later the water intake was changed 

to the main irrigation canal and the location is now outside the tank. Locations of the water 

treatment plant and intake point are at a distance of about 100m from the bund of the tank, thus 

keeping a safe buffer between the tank and the WTP. The Google map showing the locations of the 

proposed water intake (marked as a star) and the WTP (located in 8°23'36.6"N 80°31'41.3"E) 

(marked as a square) and the proposed point of discharge (marked in red) are given in the Figure 1. 

 

FIGURE 1 GOOGLE MAP OF PROPOSED WATER INTAKE AND THE WTP 

The Estimated requirement for distribution under the first phase of the project is 9,900m3 per day 

and this will rise to about 19,000m3 per day by 2020, when the project reaches its third phase.  
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The treatment facility will have intake, clarifiers, filters, run thru settlement ponds and chemical 

treatment (alum and chlorine) before pumping out. There will be an emergency retention pond, 

discharge outlets, and required buildings including a workshop, pump and generator house on the 6 

acres of land on the left bank of a canal adjacent to the Mahakandarawa tank. 

The effluent released after treatment is to be discharged into a small natural drainage canal on right 

bank which has an active flow only during the wet season. It currently is overgrown with plants and 

serves as a path for overflowing water from the irrigation canal during rainy seasons. 

A list of storage and pump locations to be constructed under this project is given in Table 1. 

TABLE 1 LIST OF SITES INCLUDED IN THIS PROJECT (MAHAKANADARAWA SCHEME) 

Name of project Location Code Main Habitat/ Vegetation Types 

Mahakanadarawa Water 
Treatment Plant Location 

(M1) Dry area with associated vegetation, Home garden, 
Secondary forests, Scrublands, and a small patch of 
wetland vegetation  

Rambewa Sump & Water Tank 
Location   

(M2) Home garden 

Medawachchiya Sump Location (M3) Secondary forest 

Isenbessagala Water Tank 
Location 

(M4) Abandoned land, secondary shrub land  

Ethakada Water Tank Location (M5) Abandoned land, Secondary forest 

East Rambewa Water Tank 
Location 

(M6) Secondary forest 

Source: Preparatory Survey on Anuradhapura North Integrated Water Supply Project [Final Report]  

2.3 PROPOSED WATER SUPPLY SYSTEM 

The Irrigation Department, as the management entity for the Mahakanadarawa tank, has directed 

that, only the canal intake method can be allowed. As the tank is intended primarily for the purpose 

of providing irrigation water, the supply of drinking water will be provided based on an agreement 

on quantities to be supplied; between the Irrigation Department and NWSDB. No residual water 

after treatment is allowed to be put back into the canal.  

2.4 CONSTRUCTION PACKAGING 

There will be two main development/construction packages under this project. 

1. Intake point and the Water Treatment Plant (WTP) 

2. Transmission and distribution system that contains  

Service stations with storage tanks and pumping stations 

Main and sub-main Transmission lines  

Proposed package for the transmission of water under the Mahakanadarawa Project is given in 

Annex 1.  
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3 TRANSMISSION SYSTEM 

There are 56 water supply schemes in total in the project area that include 50 Community Based 

Organizations (CBO) facilities and 6 NWSDB facilities. The NWSDB systems, covering 25 Grama 

Niladhari Divisions, are located in the core area(s). Generally, each CBO covers a part of a GND.  

The transmission system from the Mahakanadarawa Wewa is named as the Mahakanadarawa 

System, which will cover the Divisional Secretariat Division (DSD) of Rambewa. The transmission 

system is composed of a transmission main system and a sub-main system. The main system is 

formed to cover the entire supply zone from the respective water treatment plant and the sub-

system supplements the main system to convey bulk water to the elevated tanks. These elevated 

tanks are placed at strategic locations to distribute water to the new system of GNDs and transmit 

bulk water to the existing CBOs. 

The transmission main system is composed of transmission mains and service centers where a 

pumping station and an elevated tank are provided. In addition, booster pump stations are provided 

at strategic locations. The transmission main route of each system is, in general, selected to run 

along the main roads mentioned above, from the water treatment plant and between service 

centers. Elevated tanks are provided at key locations to distribute treated water directly to the new 

distribution systems of GNDs. 

The Transmission key map is given in Annex 2 and the proposed schematic diagram for the “treated 

water transmission system” and the existing environment of the site locations are given in figure 2. 
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4 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK FOR 

ENVIRONMENTAL MANAGEMENT 

4.1 MAJOR ENVIRONMENTAL POLICIES IN SRI LANKA 

Major Environmental Policies in Sri Lanka mainly includes the following (For more details please see 

Annex 3) 

 National Environment Policy – 2003 

 National Forestry Policy – 1995 

 The National Policy on Wildlife Conservation – 2000 

 National Air Quality Management Policy – 2000  

 National Watershed Management Policy – 2004  

 Cleaner Production Policy – 2004  

 National Biosafety Policy – 2005 

 National Air Quality Management Policy – 2000  

 National Policy on Wetlands – 2005  

 National Policy on Sand as a Resource for the Construction Industry – 2006 

 National Policy on Elephant Conservation – 2006  

 National Policy on Solid Waste Management – 2007 

4.2 APPLICABILITY TO THE PROJECT 

The National Environmental Act (1980, 1997) is the highest level environmental legal basis in Sri 

Lanka, and there are enacted regulations under the Act regarding environmental issues such as EIA, 

natural resource management, waste management, environment protection, environmental 

qualities and environmental sensitive areas (Annex 4) 

According to the regulations stipulated by CEA, following conditions could relate with the project. 

•Construction and operation of Water treatment plants of capacity exceeding 500,000 cubic 

meters per day 

•discharged of the effluent waters and  

•disposal of sludge  

However if the supplementary construction activities such as supply of construction material or 

disposal of waste involve any of the sensitive areas listed in regulations specified by CEA, an 

environmental clearance in the form of EIA approval or an Environmental protection license (EPL) is 

required. Hence the construction contractors must obtain such supply of materials needed; only 

from sources with required environmental approval and ensure that such demands do not violate 

environmental regulations. 

8.5-1 - 9



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

10 

 

Following is an indicative list of regulations and laws and the limits where such regulations are 

applicable. All contracted staff should be aware and comply these provisions during the 

implementation of the project activities. 

1) Any erodible area declared under the Soil Conservation Act (1951, 1953) 

2) Any Flood Area declared under the Flood Protection Ordinance (1924, 1955) and any 
Flood Protection Area declared under the Sri Lanka Land Reclamation and Development 
Corporation Act (1968, 1982) 

3) Any reservation declared or demarcated beyond the Full Supply Level of a reservoir 

4) Any archaeological reserve, ancient or protected monument as defined or declared under 
the Antiquities Ordinance (1965) 

5) Any area declared under the Botanic Gardens Ordinance (1928, 1973) 

6) Areas within or less than 100m from the boundaries of any area declared under the 
National Heritage and Wilderness Act (1988): the Forest Ordinance 

7) Areas within or less than 100m from the boundaries of any area declared as a protected 
area under the Fauna and Flora Protection Ordinance (1937) 

8) Areas within, or less than 100m from the high flood level contour of a public lake as 
defined by the Crown Lands Ordinance (1947, 1949, 1956) including those declared under 
Section 71 of the Ordinance 

9) Areas 60m or less from the bank of a public stream as defined in the Crown Lands 
Ordinance, with a width of more than 25m at any point.  

There are several protected areas under the purview of the Forest Department, located within the 

project area that includes Mihintale, Madawachchiya, Issanbessawewa, Hinna, Etakaduwa and 

Wesakada. Mahakanadarawa tank and its surrounding area have been declared as one of the 

protected areas under the purview of the Department of Wildlife Conservation. It has been named 

as a sanctuary and has an area of 1,679.7 ha. Several archaeological reserves and protected 

monuments are located within the project area.  

However, the planned construction sites are located outside the protected sites. And also the 

Irrigation Department has set aside reservations for protection and safety of the structural 

components of all the schemes by the Department Circular No. 10/1986. This will apply to all the 

schemes managed by the Irrigation Department within the project area. On the other hand, under 

the law of Urban Development Authority (U.D.A.), Mihintale Pradeshiya Saba and Medawachchiya 

Pradeshiya Saba have been declared as a development area for the better Physical & Economic 

utilization of such areas. 
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5 ENVIRONMENTAL STANDARDS AND CLEARANCE 

The specific regulations and standards regarding environment and social consideration that is 

applicable to the project are given in Annex 5. 

Environmental standards : (noise, vibration and Air quality,) 

Main expected sources of noise and vibration are due to the operation of vehicles and heavy 

machinery used for construction work. The permissible noise level for construction work is set by 

Gazette 924/12 21th May 1996. It is said that noise levels caused by such activity shall not be carried 

on for a period which in aggregate exceeds three months at any given point, without the written 

consent of the Authority given in respect of a particular activity. Maximum permissible noise levels 

at the boundaries during the construction and operational stages are given in Annex 6. 

One of the possible causes of air pollution during construction is the dust due to excavations along 

the transmission lines. This will increase the particulate matter in the air during the dry weather and 

windy conditions and hence should be prevented thru regular wetting. Another air quality problem 

that can arise near the WTP area is due to accidental chlorine gas leakage from gas storage place and 

chlorine injection facility. The discharge standards and air quality standards as well as standards for 

chlorine emission are also given in Annex 6. In addition to the above possibilities that directly affect 

the air quality, exhaust gas by vehicles and heavy machineries especially during the construction 

phase may decrease the air quality in the area surrounding the work sites. 

  

8.5-1 - 11



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

12 

 

6 ORGANIZATIONAL ARRANGEMENT  

6.1 ORGANIZATIONAL ARRANGEMENT FOR THE IMPLEMENTATION OF THE EMP 

An effective arrangement must be established by the contractor within the organization to 

implement the EMIP. The organizational arrangements with clearly defined responsibilities and 

procedures are important and necessary for the successful implementation of the EMP 

recommendations. As per the EMP the contractor is expected to appoint an Environmental and 

Safety Officer (ESO), to be the primary focal point of contact on all environment and safety related 

issues. This person should be appointed at early stages since many initial activities involving land 

clearance, training of the deployment of contract staff etc, have to comply with the EMP 

recommendations. If delayed the damage done to the environment by oversight actions may not be 

repaired and could be costly. Moreover, considering the extent of the project and for the safety 

issues the contractor should establish much broader institutional arrangements for EMP 

implementation not leaving the responsibility only to the Environmental Officer alone. Also the 

responsibility of compliance with the EMP rests fully with the contractor and his senior 

management. Proposed organizational arrangement for implementing EMP is given in figure 3. 

 

FIGURE 3 PROPOSED ORGANIZATIONAL ARRANGEMENT FOR THE IMPLEMENTATION OF THE EMP   

NWDBProject Proponent 

Project Director Team Leader 

Monitoring 

Committee  

(PMU) and 

stakeholders  Project Consultants 

Contractor’s 

Project Manager 

ESO (Environment and Safety Officer) 

Construction Team 
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6.2 THE RESPONSIBILITIES OF THE ENVIRONMENTAL TEAM 

Environmental team during the construction comprises all the players listed above figure. Once the 

construction phase is over the responsibility of environmental safeguards and compliance 

monitoring will stay with the NWSDB and the respective stakeholder organizations having the 

jurisdiction over subject areas. Hence it is important to fully define the tasks and responsibilities of 

personnel/organizations involved with the EMP implementation. The tasks assigned to the 

environmental team in the EMP matrix given in this report can provide guidance in defining the tasks 

and responsibilities of the staff and organizations. 

6.3 RESPONSIBILITY OF CONSTRUCTION TEAM 

The implementation of the environmental management plan is a joint responsibility of the project 

proponent, management and construction teams of the Contractor. The responsibility of 

implementing regular environmental safeguards and mitigation measures mentioned in the EMP and 

reflected in the EMIP shall rest with the construction staff. The overall implementation of the 

EMP/EMIP should therefore form a part of the contract agreement with all the construction 

companies hired for performing different tasks under the project. Hence the environmental 

responsibilities entrusted on construction team members shall be included in their job descriptions. 

6.4 TRAINING OF PERSONNEL 

The contractor shall ensure employees/sub-contractors are adequately experienced and trained to 

conduct work in a manner to minimize environmental impacts and carry out responsibilities under 

the EMIP. The following measures but not limiting to following only, are recommended. 

 Consider previous experience in environmental management of construction activities when 

recruiting executive and supervisory level staff and selection of sub-contractors. 

 Recruit a suitable candidate or assign task to a person with experience the responsibilities of 

ESO early on (before deployment of contractor’s staff) in the contract implementation.  

 Provide construction staff and sub-contractors briefings on environmental management 

requirements and how they are to be implemented prior to commencement of the works. 

 Develop written instructions on the implementation of EMIP measures and provide to 

relevant staff and display at sites. 

 Provide induction and training to relevant employees on implementation of the EMP 

measures, if necessary using experienced trainers and/or training institutions. 

 Those who are deployed for work near or in environmentally protected and/or sensitive 

areas must be given strict instructions on importance of compliance with the relevant laws 

and regulations. 

 The EMIP should be prepared and approved by the project proponent (NWSDB project 

office) who shall ensure the adequacy and compliance of the mitigation action proposed by 

the contractor prior to deployment of the contractor’s staff in the field. 
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6.5 REPORTING 

The Contractor will provide the Environment and safety status reports based on the implementation 

of the EMIP on a monthly basis. First report shall cover the baseline status on the parameters to be 

monitored. Parameters are given later in this report (section 9) The reports will cover all 

environmental aspects that include: (a) a construction activity summary for the month; (b) 

environmental issues that may be encountered; (c) safeguard and mitigation measures 

implemented; (d) effectiveness of the measures implemented; (e) test or audit results, if any done 

during the reporting period; (f) visits and recommendations given by inspecting authorities during 

the reporting period (g) corrective actions taken if any; (h) environmental induction and training 

provided; (i) a complaints summary; (j) a non-compliance report; (l) a monitoring report; and (m) any 

other relevant information. 

The report of each calendar month shall be submitted by the ESO on an agreed upon date of the 

month. The ESO should submit the report to Project Director, with his comments thru the Senior 

Manager of the Project contractor. The Project Director shall share this report with the Team Leader 

of the Consultants and seek advice as needed to make decisions.  

In the event the employee is from a sub-contractor, the main contractor who hires such sub 

contractors shall be responsible for all the actions and compliance and should have the ESO tasked 

with monitoring the work of sub contractors (such as labour or transport or machine operator 

contractors). 

6.6 AUDITING 

The Contractor shall carry out internal audits to ensure that the EMP is properly implemented. This 

responsibility will rest with the ESO. The Contractor agrees to provide all necessary support to his 

Project Manager and ESO in carrying out independent audits on implementation of the EMP. It is 

recommended that compliance auditing be performed at least once in six months to ensure that the 

project complies with al recommendations of the EMP.   
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7 ENVIRONMENTAL MONITORING 

Environmental monitoring falls into two areas: i.e. compliance monitoring and effect monitoring. 

The Contractor shall establish an arrangement for self-monitoring of the environmental performance 

(compliance and effect) as part of its EMS. The Engineer/Employer will carry out independent 

supervision and monitoring of the Contractor’s environmental performance as is deemed necessary. 

7.1 COMPLIANCE MONITORING 

The Contractor shall carry out compliance monitoring of: (a) the effectiveness of the EMS installed 

within its organization; and (b) compliance with the mitigation and safeguard measures during 

construction. 

7.2 EFFECTS MONITORING 

Effects monitoring evaluates the residual environmental impacts/effects which could not be 

contained by the mitigation measures and validity of assessments made in the EMP. This should be 

carried out by the proponent who may hire consultants or use one of its trained staffs to do this on 

regular basis. Thus it can also determine the effectiveness of the mitigation measures. This report 

shall be used by the Project director in making decisions and adjustments to minimize or avoid 

potential environmental impacts or consult and seek advice from or inform the relevant authorities 

as necessary. The PD of the PMU may table this report at the monthly progress review meeting of 

the project as status of Environment safeguard report. 
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8 PUBLIC CONSULTATION ACIVITIES 

The contractor together with ESO shall organize public meetings in collaboration with the project 

proponents’ representatives in the project area. Awareness programs must be carried out in-order 

to create awareness on project information, requirements of Environmental protection and its 

guidelines, anticipated impacts during preparation, and about implementation and operation of the 

project. Notifications should be given to the local communities when project activities are going to 

take place. In case the operational activities are going to adversely affect the quantity or quality for 

irrigation or other water uses, a serve notice must be given to the relevant authorities and 

downstream users of water, sufficiently in advance. Comments given by the public shall be made use 

to improve the EMIP. A complains/comments book shall be maintained at the site office for public 

comments from the beginning to the end of the project. Stakeholder consultation is also 

recommended during the preparation of final monitoring and close out reporting. 
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ANNEX 1 PROPOSED CONTRACT PACKAGES FOR MAHAKANADARAWA PROJECT 

Package Components 
Cost 

(million Yen) 

Period 

(month) 
Procurement 

Package 1 
Intake, WTP, Ground Sumps and Elevated 
Tanks 

1,712 30 ICB 

Package 2 Transmission/Distribution Mains 1,263 33 ICB 

Package 3 Distribution Sub-System 534 27 LCB 

Package 4 O&M Goodss 68 12 LCB 

Package 5 
Installation of Distribution Sub-System and 
House Connections 

56 27 - 

Following items are to be established in the site locations according to the “Lot A” contract package.  

Table Definitions of “Lot B” and “Lot C” contract packages 
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ANNEX 3 IMPORTANT ENVIRONMENTAL LEGISLATIVE INSTRUMENTS 

National Environment Policy – 2003 

The policy aims to promote the sound management of Sri Lanka's environment balancing the needs for 

social and economic development and environment integrity. It also aims to manage the environment 

by linking together the activities, interests and perspectives of stakeholders and to assure 

environmental accountability. 

National Forestry Policy – 1995 

The policy was drawn up to provide clear directions for safeguarding the remaining natural forests of the 

country in order to conserve biodiversity, soil and water resources. 

The National Policy on Wildlife Conservation – 2000 

The policy renews the commitment of the government to conserve wildlife resources through 

promoting conservation, maintaining ecological processes and life sustaining systems, managing genetic 

diversity and ensuring sustainable utilization and sharing of equitable benefits arising from biodiversity. 

It emphasizes the need for effective protected area management with the participation of local 

communities. 

National Air Quality Management Policy – 2000  

The policy aims to maintain good air quality to reduce morbidity due to air pollution and in turn reduce 

national health expenditures. 

National Watershed Management Policy – 2004  

The policy aims to conserve, protect, rehabilitate, sustainably use and manage the watersheds while 

managing their environment characteristics with the involvement of people. 

Cleaner Production Policy – 2004  

The objective of this policy is to incorporate the cleaner production concept and practices into all 

development sectors of the country. 

National Biosafety Policy – 2005 

The policy on biosafety set the overall framework in which adequate safety measures will be developed 

and put into force to minimize possible risks to human health and the environment while extracting 

maximum benefits from any potential that modern bio technology may offer. 

National Air Quality Management Policy – 2000  

The purpose of this policy is to maintain good air quality to reduce morbidity due to air pollution and in 

turn reduce national health expenditures. 

National Policy on Wetlands – 2005  
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The policy seeks to give effect to National Environment Policy and other relevant national policies, while 

respecting national commitments towards relevant international conventions, protocols, treaties and 

agreements to which Sri Lanka is a party. 

National Policy on Sand as a Resource for the Construction Industry – 2006 

The policy statement reflects Sri Lanka's constitutional, international and national obligations, including 

the Mines and Minerals Act No. 33 of 1992, the National Environmental Act of 1980, the Coast 

Conservation Act of 1981 and other relevant legislation, regulations and policy statements. It defines the 

commitment of Government, in partnership with the people, to effectively manage the construction-

sand resource for the benefit of present and future generations. 

National Policy on Elephant Conservation – 2006  

The policy was developed to ensure the long-term survival of the elephant in the wild in Sri Lanka 

through the mitigation of the human-elephant confect. 

National Policy on Solid Waste Management – 2007 

The policy has been prepared to ensure integrated, economically feasible and environmentally sound 

solid waste management practices for the country at national, provincial and Local Authority level. The 

main objectives of the policy are (a) to ensure environmental accountability and social responsibility of 

all waste generators, waste managers and service providers (b) to actively involve individuals and all 

institutions in integrated and environmentally sound solid waste management practices (c) to maximize 

resource recovery with a view to minimize the amount of waste for disposal and (d) to minimize adverse 

environmental impacts due to waste disposal to ensure health and well being of the people and on 

ecosystems. 
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ANNEX 4 NATIONAL ENVIRONMENTAL ACT (NEA) 

The NEA was established as No.47 of 1980 and it was amended (Act No. 56 of 1988) to include a 

provision relating to EIA Regulations contained in Part IV C of the statute entitled “Approval of Projects”. 

This section was further amended by Act No. 53 of 2000.  

Prescribed project and EIA/IEE procedure 

The prescribed projects which are requested to implement EIA/IEE are defined and listed in the Gazette 

no 772/22 of 24th June, 1993 and 859/14 of 23rd February 1995. Only large-scale development projects 

that are likely to have significant impacts on the environment are listed as prescribed projects. There are 

two categories. 

1. By type and the magnitude 

In case of Water Supply Project, the conditions are; 

・ All ground water extraction projects of capacity exceeding 1/2 million cubic meters per 
day. 

・ Construction of water treatment plans of capacity exceeding 1/2 million cubic meters 

 

2. By location (e.g. if projects are located wholly of partially within environmentally sensitive areas 
such as forest and wildlife reserves, stream or lake reservation, archaeological reserve, declared 
erodible areas etc.  

Environmental recommendation 

The any projects to establish industrial activities, which are not subject to EIA are advised to obtain 

environmental recommendation from the CEA for the proposed sites. The purpose of environmental 

recommendation is to minimize the environmental impact. The potential of the environmental impact of 

a proposed project is evaluated with respect to the zoning plans of relevant local Authorities 

surrounding land use, land availability for buffer zones, and the capacity of the area to receive additional 

pollution load and waste disposal requirements. The document contains the conditions, and the project 

should take mitigation measures to satisfy the conditions. 

EPL 

The potential polluting activities are requested to obtain Environmental Protection License (EPL) under 

the section 23.A of NEA. The prescribed activities for which a license is required are listed in the Gazette 

Notification No 1533/16 dated 25.01.2008. Water treatment plants having a treatment capacity of 

10,000 or more cubic meters per day is stated as the prescribed activity in part A. The license for a 

project is issued by Provincial Offices or District Offices of the CEA, and it has maximum one year 

validity. The project proponent has to renew the license. 
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ANNEX 5 BASIS OF REGULATIONS AND STANDARDS AND A SUMMARY OF ENVIRONMENTAL COMPLIANCE REQUIREMENTS FOR THE 

PROJECT ACTIVITIES 

Table Summary of basis of regulations and the standards 

Air Quality (discharge 
and ambient) 

Discharge: No standard  

Ambient: The National Environmental (Ambient Air Quality) Regulations, 
1994, published in Gazette Extraordinary, No. 850/4 of December, 1994 
amended No. 1562/22 - Friday, August 15, 2008  

Water Quality 
(discharge and ambient) 

Discharge: National Environmental (Protection and Quality) Regulations, No. 
1 of 2008 - Schedule I 

Ambient: Proposed standard 

Drinking Water Quality Sri Lanka Standards for potable water – SLS 614: 1983 

Wastes (domestic and 
water treatment 
operation) 

As specified in Environmental Protection License 

Noise and Vibration Noise: National Environnemental (Noise Control) Régulations No.1 1996 

Vibration: Proposed standards 

Forest Forest Ordinance No. 16 of 1907 (as amended) and the Rules and Regulations 
under the Ordinance 

Wildlife Fauna and Flora Protection Ordinance No. 2 of 1937 (as amended by Act Nos. 
49 of 1993, 12 of 2005) and the Regulations under the Ordinance 

Landscape UDA Act No. 41 1978 and No. 4 of 1982 

Heritage (Archeology) Antiquities Ordinance No. 9 of 1940 as amended 

Involuntary 
Resettlement 

National Involuntary Resettlement Action Plan; Land Acquisition Act No.09 of 
1950 (As Amended) 

Protection of minority The Constitution of Sri Lanka, 1978 as amended 

Land expropriation and 
compensation 

National Involuntary Resettlement Action Plan; Land Acquisition Act No.09 of 
1950 (As Amended) 

Safety of Labor Factories Ordinance 

Table Summary of Environmental Compliance Requirements for the Project Activities 

 Project activity Applicable Legislation 
Statutory 
Requirement 

Authorizing 
Body 

1 Groundwater extraction 
projects of capacity 
exceeding 500,000 cubic 
meters per day  

National Environment Act (NEA)  Environmental 
Clearance (EC)  

Central 
Environment 
Authority (CEA)  

2 Water treatment plant NEA  EC  CEA  
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exceeding 500,000 cubic 
meters per day  

3 All activities in sensitive 
areas  

NEA  EC  CEA  

4 All activities that require 
site clearance  

Municipal Councils Ordinance 
No. 29 of 1947, the Urban 
Councils Ordinance No. 61 of 
1939 and the Pradeshiya Sabha 
Act No. 15 of 1987 as amended  

Clearance  Municipal 
Councils, Urban 
Councils and 
Pradeshiya 
Sabhas  

5 All activities that require 
cutting of trees  

Felling of Trees (Control) Act No 
9 of 1951  

Tree-cutting Permit  Forest 
Department 

6 All s activities within a 1 
mile (1.6 km) radius of a 
national reserve  

Section 14 of Fauna and Flora 
Protection (Amendment) Act, 
No. 22 of 2009 

Clearance  Department of 
Wildlife 
Conservation  

7 All activities in close 
proximity of a reserve 
forest  

Forests Ordinance No. 16 of 
1907 as amended  

Clearance  Forest 
Department 

8 All s activities in and 
around fishery reserves  

Fisheries and Aquatic Resources 
Act No. 2 of 1996  

Clearance  Director of 
Fisheries and 
Aquatic 
Resources 

9 All activities in proximity 
of archaeological 
reserves  

Antiquities Ordinance No. 9 of 
1940 as amended  

Clearance  Department of 
Archaeology  

1
0 

All activities in and 
around irrigation 
development 

Irrigation Development Act  Clearance  Director, 
Irrigation 
Department  

1
1 

All activities in and 
around declared urban 
development areas 

Urban Development Authority 
Act No. 41 1978 and  No. 4 of 
1982   

Clearance  Regional 
Director  UDA 

1
2 

Water treatment plants 
having a treatment 
capacity of 10,000 or 
more cubic meters per 
day. 

Gazette Notification No 
1533/16 dated 25.01.2008 

Environmental 
Protection License 

CEA 

 

  

8.5-1 - 38



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

39 

 

ANNEX 6 ENVIRONMENTAL STANDARDS APPLICABLE TO THE PROJECT 

Air quality standards 

Table Discharge Standards for Petrol Vehicles 

Type of Vehicle Pollution Standard Remarks 

Carbon Monoxide(CO (%vol) Hydrocarbon 

HC (ppm v/v) 

Petrol wo/cc a.  > 5 years 

3.0 < 5 years 

1200 Low idling 

Petrol w/cc 2 400 Low idling 

wo/cc - Without catalytic converter 

w/cc - with catalytic converter 

>5 years - vehicles more that 5 years old from the year of manufacture (used / unused) 

< 5 years - vehicles less than 5 years old from the year of manufacture 

Table Discharge Standards for Diesel Vehicles 

Type of Vehicle Smoke Capacity% (k factor m-1) 

Idle Load 

Diesel – Tare less than 1728 Kg 

Including three wheelers 

65 (2.44) 75 (3.22) 

Diesel – Tare more than 1728 kg 65 (2.44) 75 (3.22) 

Table Ambient Air Quality Standards 

 
Pollutant 

 

Averaging 

Time* 

 

Maximum 
Permissible Level  

 µgm
-3

 ppm 

1  Particulate Matter - 
Aerodynamic diameter 

is less than 10 µm in size 
(PM10   ) 

Annual 50 — Hi-volume sampling and Gravimetric or Beta 
Attenuation 

Hi-volume sampling and Gravimetric or Beta 
Attenuation 

 

24 hrs. 100 — 

2 Particulate Matter - 
Aerodynamic diameter is 
less than 2.5 µm in size (PM 

2.5  ) 

Annual 25 — 

24 hrs. 50 — 

3 Nitrogen Dioxide (NO2 ) 

 

24 hrs. 100 0.05 Colorimetric using Saltzman Method or 
equivalent Gas phase chemiluminescence 

 
8 hrs. 150 0.08 

1hr. 250 0.13 

4 Sulphur Dixoxide (SO2) 

 

24 hrs. 80 0.03 Pararosaniliene Method or equivalent Pulse 
Flourescent 

8 hrs. 120 0.05 
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Pollutant 

 

Averaging 

Time* 

 

Maximum 
Permissible Level  

 µgm
-3

 ppm 

1hrs. 200 0.08  

5 Ozone (O 3) 1 hr. 200 0.1 Chemiluminescence Method or equivalent 
Ultraviolet photometric 

6 Carbon Monoxide (CO ) 8 hrs. 10,000 9 Non-Dispersive Infrared 

Spectroscopy” 1 hr 30,000 26 

Anytime 58,000 50 

Table Occupational Safety and Health Guideline for Chlorine 

 ppm  mg/m3 Source 

Permissible exposure limit 1 3 United States Department of Labor 

Advisable limit 0.5 1.5 National Institute of Occupational Safety & Health 

Evaluation standard 0.5 1.5 Notification No. 53 Department of Labor（Japan） 

 

Water quality standards 

Table Tolerable Limit of Discharge to Inland Surface Water 

No. Parameter Unit type of limit Tolerance Limit values 

1 Total suspended solids mg/1, max. 50 

2 Particle size of the total suspended 
solids  

µm, less than 50 

3 pH at ambient temperature - 6.0 - 8.5 

4 Biochemical oxygen demand (BOD5 5 
days at 20℃ or BOD3 3 days at 27℃) 

mg/1, max. 30 

5 Temperature of discharge ℃, max. Shall no exceed 400℃ in any 
section of the stream within 
15 m down stream from the 
effluent outlet. 

6 Oils and greases mg/1, max.  10 

7 Phenolic compounds (as C6H5OH) mg/2, max. 1 

8 Chemical oxygen demand (COD)  mg/3, max. 250 

9 Colour Wavelength Range  
436 nm (Yellow range) 
525nm (Red range) 
620nm (Blue range) 

Maximum spectral absorption 
coefficient 
7m-1 
5m-1 

8.5-1 - 40



Environmental Management Plan                                                                Anuradhapura North Integrated Water Supply Project 

 

41 

 

No. Parameter Unit type of limit Tolerance Limit values 

3m-1 

10 Dissolved phosphates (as P)  mg/1, max.  5 

11 Total Kjeldahl nitrogen (as N)  mg/1, max.  150 

12 Ammoniacal nitrogen (as N)  mg/1, max.  50 

13 Cyanide (as CN) mg/1, max.  0.2 

14 Total residual chlorine  mg/1, max.  1 

15 Flourides (as F)  mg/1, max.  2 

16 Sulphide (as S)  mg/1, max.  2 

17 Arsenic (as As)  mg/1, max.  0.2 

18 Cadmium (as Cd) mg/1, max.  0.1 

19 Chromium, total (as Cr)  mg/1, max.  0.5 

20 Chromium, Hexavalent (as Cr6+) mg/1, max.  0.1 

21 Copper (as Cu) mg/1, max.  3 

22 Iron (as Fe)  mg/1, max.  3 

23 Lead (as Pb)  mg/1, max.  0.1 

24 Mercury (as Hg) mg/1, max.  0.0005 

25 Nickel (as Ni)  mg/1, max.  3 

26 Selenium (as Se) mg/1, max.  0.05 

27 Zinc (as Zn) mg/1, max.  2 

28 Pesticides  mg/1, max.  0.005 

29 Detergents/surfactants  mg/1, max.  5 

30 Faecal Coliform MPN/100 ml, max 40 

31 Radio Active Material :  
(a) Alpha emitters 
(b) beta emitters 

 
micro curie/ml, max 
micro curie/ml, max 

 
10-8 
10-7 

Noise and vibration 

Table Maximum permissible noise levels 

 Duration Laeq’, T 

Day time 6:00 ~ 18:00 75 

Night time 18:00 ~ 6:00 50 
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Table Maximum Permissible Noise Levels at Boundaries in LAeq, T, for Industrial Activities 

Area Day time Night time 

Rural Residential Area 55 45 

Urban Residential Area 60 50 

Noise Sensitive Area 50 45 

Mixed Residential 63 55 

Commercial Areas 65 55 

Industrial Area 70 60 

Japanese Environmental Standard 

A (residential area) 55 45 
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Appendix 8.5-2 Environmental Management Plan for Phase 2 
 
Pre construction and Land Clearance Stage 

Impact Object Mitigation measures  Impact In charge or 

implemented 

by 

Supervising 

Noise and 

vibration 

Provision of 

procurement of 

pump, 

generator and 

other noise 

generation 

facility 

 Low noise/vibration pump and 

generator are specified in 

tender document. 

 Building is designed with the 

consideration to decrease noise 

and vibration to meet the 

requirement.  

 Location of these facilities is 

examined. 

Minor NWSDB 

HO 

PMU 

(CEA) 

 

Waste Provision of 

treatment 

method of 

construction 

waste and 

Domestic waste  

 Waste management plan is 

prepared under discussion with 

CEA and DS. The dumping 

site should not disturb wildlife. 

 Temporally dumping area is 

secured. 

Minor NWSDB 

RSC 

PMU 

DS 

CEA 

Ecological 

impact 

Clearing land  Clearing land and cutting tree 

are planned under the 

discussion with Forest Dept 

and/or CEA to avoid 

destruction of habitat. 

 These activities will be 

monitored and inspected. 

 The contractor shall submit 

report with photos.  

Minor ESO/ 

Contractor 

NWSDB RSC 

Rare species   The contractor prepares code 

of conduct if workers 

encounter the rare species, and 

provides appropriate training 

to workers. 

 Making a plan of transplant 

and recovery of habitat in case. 

Minor ESO/ 

Contractor 

NWSDB RSC 

Archaeological 

impact 

Excavating 

antiquity 

 The contractor prepares code 

of conduct if workers excavate 

antiquity, and provides 

appropriate training. 

Minor ESO/ 

Contractor 

NWSDB RSC 

Archaeological 

dept. 

 

Social impact Stakeholder 

meeting 

 Discussion and making 

agreement about construction 

schedule, procedure, and 

impact 

Minor NWSDB 

RSC 

PMU 

DS 

Public relation 

activities for 

local residents 

 Explanation for local residents 

and to develop understanding 

about construction work 

schedule,  expected impacts, 

mitigation measures etc. 

Minor NWSDB 

RSC 

PMU 

DS 

Construction Stage 
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Impact  Mitigation measures  Impact In charge or 

implemented 

by 

Supervisin

g 

Air pollution  Exhaust gas  To ensure the use of vehicles and 

machineries officially registered, 

and properly maintained. 

Minor ESO/ 

Contractor 

PMU 

 

Dust  To cover the earth or dusty 

materials and store properly. 

 To sprinkle water to prevent the 

dust raising if necessary. 

Minor ESO/ 

Contractor 

PMU 

 

Leakage of 

chlorine gas 

 Guidance of proper installation 

 Safety training to laborer  
Minor ESO/ 

Contractor 

PMU 

 

Noise Vehicles and 

machinery 

 To ensure the use of vehicles and 

machineries officially registered, 

and properly maintained. 

 Unnecessary idling is not allowed. 

 Route of transportation is examined 

to prevent noise or other effect on 

vicinity. 

Minor ESO/ 

Contractor 

PMU 

 

Construction 

work 

 To avoid doing the work generating 

noise and vibration at nighttime.  

 Sound insulation wall will be used 

if necessary. 

Minor ESO/ 

Contractor 

PMU 

 

Water quality Water source  Making water resource protection 

plan with the commitment of 

relevant authority 

Minor PMU PD 

 

Discharge 

water  

 Clean water such as rain water is 

separately collected to prevent 

from mixing with muddy materials 

 Turbid water generated by 

earthwork is introduced to the 

sedimentation basin and turbid 

material will be settled. 

 If necessary further treatment (use 

of coagulant) is done. 

Minor ESO/ 

Contractor 

PMU 

 

Domestic 

effluent 

 Effluent is treated by the soak pit. Minor ESO/ 

Contractor 

PMU 

 

Oil and grease  Oil and grease are kept separately 

in the container.  

 Oil absorbent is prepared. 

 All vehicles are serviced at proper 

station. 

Minor ESO/ 

Contractor 

PMU 

 

Waste Construction 

waste 

 The waste reduction plan and 

dumping procedure will be 

proposed at the tender document 

and implemented. 

 The temporally dumping yard for 

construction waste is secured. 

 Waste is segregated in order to 

recycling purpose. 

 Recyclable material is transferred 

to the recycling manufacturer.  

 Waste which is not recyclable is 

disposed to follow the fixed rule of 

Minor ESO/ 

Contractor 

PMU 
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Impact  Mitigation measures  Impact In charge or 

implemented 

by 

Supervisin

g 

relevant DS.  

Domestic 

waste 

generated by 

laborer  

 Domestic waste is placed at the 

temporally damping yard, and 

transferred to the officially 

operated disposal field.  

Minor ESO/ 

Contractor 

PMU 

 

Ecological 

environment 

Violation to 

ecosystem 

 

 Training and awareness program 

for laborer must be planned and 

conducted. 

 Code of conduct to prevent the 

violation to ecosystem is prepared. 

 The all construction activities 

should follow the approved 

procedure. 

 Scheduled patrol and inspection 

will must be conducted. 

 Special measures to prevent traffic 

accidents will be taken. 

Minor ESO/ 

Contractor 

PMU 

 

Trees and plant  Clearing land is minimized and the 

large tree is remained as far as 

possible, or transplanted.  

Minor ESO/ 

Contractor 

PMU 

 

Rare species  If the special species will be found 

out at the site, the contractor has to 

report immediately to NWSDB and 

receive the guidance of CEA or 

wildlife dept. before taking any 

actions. 

 The training for protection of rare 

species is conducted. 

Minor ESO/ 

Contractor 

PMU 

CEA 

Wildlife 

dept 

Archaeologic

al impact 

Excavating 

antiquity 

 If the antiquity will be excavated at 

the site, report to NWSDB and 

receive the guidance of 

Archaeological dept. 

Minor ESO/ 

Contractor 

PMU 

Archaeolog

ical dept. 

 

Social impact Social conflict 

caused by 

laborer 

 Training and awareness program 

for laborer are planned and done.  

 Security guard is appointed. 

Minor ESO/ 

Contractor 

PMU 

 

Inconvenience 

of livelihood  

 Pipe laying work on the road is 

planned carefully to prevent 

inconvenience as much as possible. 

 Refraining from working during 

peak hours to prevent road traffic 

blocks 

 Public notice prior to construction 

Minor ESO/ 

Contractor 

PMU 

 

Working 

condition 

Occupational 

safety 

 Training and awareness program 

for laborer is planned and done. 

 Safety tools are provided to laborer 

by Contractor. 

 

Minor ESO/ 

Contractor 

PMU 

 

Operation Stage 
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8.5-2 - 4 

Impact  Mitigation measures  Impact In charge or 

implemented 

by 

Supervising 

Air pollution Leakage of 

chlorine gas 

 Chlorine gas concentration is 

monitored by appropriate device. 

 Safety training to laborer  

Minor NWSDB RSC NWSDB 

HO 

Noise Noise 

generation 

facility (pump 

etc) 

 To ensure the proper operation and 

maintenance 

 To control the noise and vibration 

to meet the CEA recommendation. 

Minor NWSDB RSC NWSDB 

HO  

Water quality Discharge 

water  

 Under drain water from sludge 

drying bed should be managed to 

satisfy the request of Irrigation 

dept. 

Minor NWSDB RSC NWSDB 

HO  

Domestic 

effluent 

 Effluent is treated by the soak pit. Minor NWSDB RSC NWSDB 

HO 

Oil and grease  Oil and grease are kept separately 

in the container and discarded in 

proper way. 

Minor NWSDB RSC NWSDB 

HO  

Waste Domestic 

waste  

 Domestic waste is placed at the 

temporally collection place, and 

transferred to the officially 

operated disposal field  

Minor NWSDB RSC NWSDB 

HO  

Sludge  Sludge is dried up at the drying bed 

to reduce its quantity 

 Dried sludge is dumped by the 

contract with the approval of land 

owner.  

Minor NWSDB RSC NWSDB 

HO  

Working 

condition 

Safety and 

health 

 Safety and emergency tool is 

always ready. 

 Safety training is provided on 

schedule. 

 Newly hired employee shall have 

safety training.  

Minor NWSDB RSC NWSDB 

HO  

 

NWSDB RSC : National Water Supply and Drainage Board Reginal Support Center 

NWSDB HO : National Water Supply and Drainage Board Head Office 

PMU: Project Management Unit 

PCC: Project Coordination Committee 

DS: Divisional Secretariat 

ESO: Environment and safety officer 
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Appendix 8.6-1 Monitoring Plan for Phase 2 

Items Monitoring parameters Procedure Frequency Implemented and 
reported by 

Report to 

Designing stage 

Procurement Suitability of specification Checking the specification to meet the 
proposed mitigation measures 

1 time NWSDB PMU 

Waste Waste management procedure Checking dumping plan and obtaining 
agreement with local authority 

1 time NWSDB PMU 

Ecological environment Clearing land procedure Checking the plan of clearing and 
obtaining permission 

1 time NWSDB PMU 

Rare species Checking the plan of transplant and 
recovery of habitat 

1 time NWSDB PMU 

Social impact caused by laborer of 
construction 

Awareness raising program  Checking the training plan of laborer 1 time NWSDB PMU 

Construction stage 

Air quality Vehicle registration To register all vehicles for the project 
activities and inspect its certification 
 

New vehicle is 
enlisted 

Contractor PMU 

Vehicle maintenance condition Checking the registered vehicles and 
its maintenance record 
 

Once a month Contractor PMU 

Dust 
 

Visual observation at the site Once a week Contractor PMU 

Chlorine gas emission To check and calibrate the gas leak 
detector 

Once a month Contractor PMU 

Water quality Discharge water quality Measurement of turbidity Every day during 
soil work 

Contractor PMU 

Monitoring discharge water quality  
(Minimum items are pH, TSS, Oil 
and grease, COD, Iron, Faecal 
Coliform) 
 

Once a month Contractor PMU 
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Items Monitoring parameters Procedure Frequency Implemented and 
reported by 

Report to 

Noise Working time of construction 
 

Checking working record Once a week Contractor PMU 

Noise at boundary Measurement of noise at the boundary 
of the site 

Once a month 
both in daytime 
and night time 

Contractor PMU 

Ecological environment Violation to ecosystem, such as 
cutting tree, hunting, killing taking 
plants and animals, disturbing 
habitat etc. 

To examine code of conduct for 
prevention measures  
 

Before starting  
construction 

NWSDB PMU 

Patrol of construction site and 
submission of the record 
 

Once a week Contractor PMU 

Checking training record of 
awareness raising 
 

Two times a year Contractor PMU 

To check the monthly report whether 
there is any violation to code of 
conduct. 

Once a month Contractor PMU 

Trees and Plant To check the extent of clearing land 
whether it is same as planned.   

Stage of clearing 
land 

Contractor PMU 

Observation of the planting condition 
of the project site  

End of 
construction 
work at each site

Contractor PMU 

Rare species To check the description about 
environmental protection activities at 
the monthly report. 
 

Once a month Contractor PMU 

Waste Construction waste To check condition of segregation at 
the dumping site. 
To check past record of recycling . 
 

Every 3 months Contractor PMU 

Domestic waste Observation of temporally dumping 
yard. 

Every 3 months Contractor PMU 
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Items Monitoring parameters Procedure Frequency Implemented and 
reported by 

Report to 

Operation stage      

Air quality Chlorine gas leakage Measurement of gas concentration 
and check and calibration of gas leak 
detector 

Once a week NWSDB RSC NWSDB 

Raw water quality Parameters listed in drinking water 
quality 

Chemical analysis by laboratory Once a month NWSDB RSC NWSDB 

Distributing water quality Parameters listed in drinking water 
quality 

Chemical analysis by laboratory Once a month NWSDB RSC NWSDB 

Discharge water quality Parameters listed in discharge 
water quality 

Chemical analysis by laboratory Every 3 months NWSDB RSC NWSDB 

Occupational safety Chlorine gas leakage Measurement of gas concentration Checking the 
daily record 

NWSDB RSC NWSDB 

Noise  Noise at the boundary Measurement of noise Every 3 months NWSDB RSC NWSDB 
Waste Sludge Observation of the drying bed 

Checking the record of sludge 
disposal 

Every 4 months NWSDB RSC NWSDB 

 
NWSDB : National Water Supply and Drainage Board 
NWSDB RSC : National Water Supply and Drainage Board Reginal Support Center 
PMU: Project Management Unit 
ESO: Environment and safety officer 
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8.6-2-1 
 

Appendix 8.6-2 MONITORING FORM 

１．Responses/Actions to Comments and Guidance from Government Authorities and the Public 

 
Monitoring Item Monitoring Results during Report Period 

Obtaining Environmental Protection License  

Stakeholder meeting  

 

２．Mitigation Measures 
- Air Pollution 

Monitoring Item Monitoring Results during Report Period 

 Inventory of registered vehicle and maintenance 

record 

 

 

- Water Quality (Discharge Water Quality) 

Sri Lanka discharge standard is attached as Appendix 8.6-3. 

 
Item 

 
Unit 

 

Measured 
Value 

（Mean） 

 

Measured 
Value 

（Max.） 

 

Country’s 
Standards 

 

Referred 
International 

Standards 
(Japanese 
standard) 

Remarks 
(Measurement 

Point, 
Frequency, 

Method, etc.) 

Turbidity NTU   5 NTU 

Proposed 

Ambient 

Water 

Quality 

Standards for 

Inland 

Waters Sri 

Lanka 

 

200mg/L as 

Total Suspended 

Solid 

Measurement at 

discharge point by 

turbidity meter, 

daily during earth 

work 

Management value 

is to be 50 NTU 

(10 times as much 

as ambient 

standard) 

pH    6.0 〜 8.5 5.8 〜 8.6 

 

Measurement at 

discharge point by 

laboratory test, 

Monthly in 

construction stage, 

every three months 

in operation stage. 

In case of 

abnormal result, 

the full 

examination of 

discharge water 

standard items 

should be done. 

Total Suspended 

Solid (TSS) 
mg/l   50 200 

Oil and grease mg/l   10 5 (as mineral oil) 

30 (as  oil 

extracted from 

animals and 

plants) 

COD 

 
mg/l   250 160 

 

Iron mg/l   3 10 

 

Faecal Coliform MPN/ 

100m1, 

max. 

  40 3,000/ml 

as Total Coliform 
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- Waste 

Monitoring Item Monitoring Results during Report Period 

Operation of temporal dumping area  

 

- Noise / Vibration 

 
 

Item 

 
 

Unit 

 
Measured 

Value 

（Mean） 

 
Measured 

Value 

（Max.） 

 
Country’s 
Standards 

 
Referred 

Inter-
national 
Standard

s 

Remarks 
(Measurem
ent Point, 

Frequency, 
Method, 

etc.) Noise level  dB 
（A） 

  75dB (A) 

 from 6:00 to 18:00 

50dB(A) 

from 18:00 to 6:00 

（Environmental 

Recommendation 

for construction 

stage） 

85dB for 

construction 

machinery 

(Japan) 

Measured at 

boundary by 

noise meter, 

monthly at day 

and night in 

construction 

stage, every 

three months in 

operation stage 

 
 
 

３．Natural Environment 
 

- Ecosystem 

Monitoring Item Monitoring Results during Report Period 

 Code of conduct for preventing violation to 

ecosystem 
 

Record of patrol  

Site inspection  

 
 

４．Social Environment 
 

- Living / Livelihood 

Monitoring Item Monitoring Results during Report Period 

 Implementation of awareness training for laborer  
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SCHEDULE  I

TOLERANCE LIMITS FOR THE DISCHARGE OF INDUSTRIAL WASTE IN TO INLAND SURFACE WATERS

No. Parameter Unit Tolerance Limit
type of limit values

01. Total suspended solids mg/1, max. 50
02. Particle siz of the total suspended solids µm, less than 850
03. pH at ambient temperature - 6.0 - 8.5
04. Biochemical oxygen demand

(BOD5 in five days at 200c or BOD3 in
three days at 270c) mg/1, max. 30

05. Temperature of discharge 0C, max. Shall no exceed 400 C in
any section of the stream
within 15 m down stream
from the effluent outlet.

06. Oils and greases mg/1, max. 10
07. Phenolic compounds (as C6H5OH) mg/1, max. 1
08. Chemical oxygen demand (COD) mg/1, max. 250
09. Colour Wavelength Maximum spectral

Range absorption coefficient
436 nm 7m-1

(Yellow range)
525 nm 5m-1

(Red range)
620 nm 3m-1

(Blue range)

10. Dissolved phosphates (as P) mg/1, max. 5
11. Total Kjeldahl nitrogen (as N) mg/1, max. 150
12. Ammoniacal nitrogen (as N) mg/1, max. 50
13. Cyanide (as CN) mg/1, max. 0.2
14. Total residual chlorine mg/1, max. 1.0
15. Flourides (as F) mg/1, max. 2.0
16. Sulphide (as S) mg/1, max. 2.0
17. Arsenic (as As) mg/1, max. 0.2
18. Cadmium (as Cd) mg/1, max. 0.1
19. Chromium, total (as Cr) mg/1, max. 0.5
20. Chromium, Hexavalent (as Cr6+) mg/1, max. 0.1
21. Copper (as Cu) mg/1, max. 3.0
22. Iron (as Fe) mg/1, max. 3.0
23. Lead (as Pb) mg/1, max. 0.1
24. Mercury (as Hg) mg/1, max. 0.0005
25. Nickel (as Ni) mg/1, max. 3.0
26. Selenium (as Se) mg/1, max. 0.05
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SCHEDULE I  (Contd.)

TOLERANCE LIMITS FOR THE DISCHARGE OF INDUSTRIAL WASTE IN TO INLAND SURFACE WATERS

No. Parameter Unit Tolerance Limit
type of limit values

27. Zinc (as Zn) mg/1, max. 2.0
28. Pesticides mg/1, max. 0.005
29. Detergents/surfactants mg/1, max. 5
30. Faecal Coliform MPN/100 ml, max 40

Radio Active Material :
31. (a) Alpha emitters micro curie/ml, max 10-8

(b) Beta emitters micro curie/ml, max 10-7

Note 1 : All efforts should be made to remove unpleasant odour as far as possible.
Note 2 : These values are based on dilution of effluents by at least 8 volumes of clean receiving water. If the dilution

is below 8 times, the permissible limits are multiplied by the 1/8 of the actual dilution.
Note 3 : The above mentioned general standards shall cease to apply with regard to a particular industry when

industry specific standards are notified for that industry.
Note 4 : Pesticides as per World Health Organization (WHO) and Food and Agriculture Organization (FAO)

requirements.

LIST II

TOLERANCE LIMITS FOR INDUSTRIAL WASTE DISCHARGED ON LAND FOR IRRIGATION PURPOSE

No. Parameter Unit Tolerance Limit
type of limit value

1. Total dissolved solids mg/1, max. 2100
2. pH at ambient temperature - 5.5 - 9.0
3. Biochemical oxygen demand mg/1, max. 250

(BOD5 in five days at 200 C or BOD3 in
three days at 270c) 30

4. Oils and greases mg/1, max. 10
5. Chemical Oxygen Demand (COD) mg/1, max. 400
6. Chlorides (as C1) mg/1, max. 600
7. Sulphates (as SO4) mg/1, max. 1000
8. Boron (as B) mg/1, max. 2.0
9. Arsenic (as As) mg/1, max. 0.2
10. Cadmium (as Cd) mg/1, max. 2.0
11. Chromium , total (as Cr) mg/1, max. 1.0
12. Lead (as Pb) mg/1, max. 1.0
13. Mercury (as Hg) mg/1, max. 0.01
14. Sodium adsorption ratio (SAR) - 10 - 15
15. Residual sodium carbonate (RSC) mo1/1, max. 2.5
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LIST II (Contd),

TOLERANCE LIMITS FOR INDUSTRIAL WASTE DISCHARGED ON LAND FOR IRRIGATION PURPOSE

No. Parameter Unit Tolerance Limit
Type of limit Values

16. Electrical conductivity µS/cm. max. 2250
17. Faecal coliform MPN/100m1, max. 40
18. Copper (as Cu) mg/1, max. 1.0
19. Cyanide (as CN) mg/1, max. 0.2
20. Radio Active Material :

(a) Alpha emitters Micro curie./m1, max. 10-9

(b) Beta emitters Micro curie/m1, max. 10-8

Hydraulic Loading Applicable for Different Soils :

Recommended dosage of settled
Soil Texture Class Industrial

Effluents (m3 /hectare, day)

1. Sandy 225 - 280
2. Sandy laom 170 - 225
3. loam 110 - 170
4. Clay loam 55 - 110
5. Clay 35 - 55

LIST III

TOLERANCE LIMITS FOR INDUSTRIAL AND DOMESTIC WASTE DISCHARGED INTO MARINE COASTAL AREAS

No. Parameter Unit Tolerance Limit
Type of limit Values

1. Total suspended solids mg/1, max. 150
2. Particle size of -

(a) Floatable solids mm, max. 3
(b) Settlabe solids µm, max 850

3. pH at ambient temperature - 5.5 - 9.0
4. Biochemical oxygen demand mg/1, max. 100

(BOD5 in five days at 20 0 C or BOD3 in
three days at 27 0 C)

5. Temperature 0C, max 450C at the point
of discharge

6. Oils and greases mg/1, max. 20
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LIST III (Contd.,)

TOLERANCE LIMITS FOR INDUSTRIAL AND DOMESTIC WASTE DISCHARGED INTO MARINE COASTAL AREAS

No. Parameter Unit Tolerance Limit
Type of limit Values

7. Phenolic compunds (as Phenolic OH) mg/1, max. 5
8. Chemical oxygen demand (COD) mg/1, max. 250
9. Total residual chlorine mg/1, max. 1.0
10. Ammoniacal Nitrogen (as N) mg/1, max. 50
11. Cyanide (as CN) mg/1, max. 0.2
12. Sulphides (as S) mg/1, max. 5.0
13. Fluorides (as F) mg/1, max. 15
14. Arsenic (as As) mg/1, max. 0.2
15. Cadmium (as Cd) mg/1, max. 2.0
16. Chromium, total (as Cr) mg/1, max. 2.0
17. Chromium, Hexavalent (as Cr6+) mg/1, max. 1.0
18. Copper (as Cu) mg/1, max. 3.0
19. Lead (as Pb) mg/1, max. 1.0
20. Mercury (as Hg) mg/1, max. 0.01
21. Nickel (as Ni) mg/1, max. 5.0
22. Selenium (as Se) mg/1, max. 0.1
23. Zinc (as Zn) mg/1, max. 5.0
24. Pesticides mg/1, max. 0.005
25. Organo-Phosphorus compounds mg/1, max. 1.0
26. Chlorinated hydrocarbons (as C1) mg/1, max. 0.02
27. Faecal coliform MPN/100m1, max. 60

28. Radio Active Material :
(c ) Alpha  emitters micro curie/m1, max 10-8

(d) Beta emitters micro curie/m1, max 10-7

Note 1 : All efforts should be made to remove unplesant odour and colour as far as practicable.

Note 2 : These values are based on dilution of effluents by at least 8 volumes of clean receiving water. if the dilution
is below 8 times, the permissible limits are muiltiplied by the 1/8 of the actual dilution.
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IRRIGATION DEPARTMENT 

230, GlU6Tl!i:J011~6UITffi Glidj, 
GJCJj!l(lgWLJ 07. 

230, Bauddhalol.::a Mawatha,· ox;. @1'5. 

c.%00 

Coicunbo 07 
SRI LAC'IKA 

$[>. QLJL._Ly 

P.O. Box 
1138 

oWf!rao eerol@ 
uf1Xli1Uurr6TT~ rvrrw1nill 
Director-General 

Qif;ITGID!i>)~J~fi · 2584984 
Telephone 

Q~ITGID6tl!J)ffi6iJ 2505890 
Fax 

I<:- mail dir_gen@irrigation.slt.lk, dgiirrig@sltnet.lk 

~eto= 
mrnf!.i! .@6U&Il' 70 000 673/WS 
My No 

General Manager 

National Water Supply & Drainage Board 

~qo= 
ILlDf!.jl .@6Uffi&tb 
Your No. 

r:.= 
if,l&rf) \3 -08-2012. 
Date 

Sub: MOU for extracting water from Mahakanadarawa wewa and Wahalkada wewa for the 

Anuradhapura North Water Supply Scheme 

Original copy of signed MOU for extracting water from Mahakanadarawa wewa and Wahalkada wewa for the 

Anuradhapura North Water Supply Scheme is sent herewith please. 

Eng. Y. Abdul Majeed 

Director {Irrigation & Water Management) 

For Director General of Irrigation 

Planning & Designs Assets Management 

Directors 

Specialized Services & Training 

2566879 

2564465 Irrigation & Water Management 

2566625 

2566311 

Regional Development & Construction 

Plan Implementation 

2566639 

2588127 
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Memorandum of Understanding between the 
Irrigation Department of Sri Lanka and 

National Water Supply & Drainage Board 
for extracting water from Mahakanadarawa wewa and Wahalkada wewa for the 

Anuradhapura North Water Supply Scheme. 

T\lis memorandum of understanding is made and entered into by and between the National 

Water Supply & Drainage Board, a body corporate established under law No. 2 of 1974 and 

having its office at Galle Road, Ratmalana (hereinafter called and referred to as the NWSDB) 

on one part 

AND 

The Irrigation Department of Sri Lanka, having its office at No.230, Bauddhaloka Mawatha, 

Colombo 07 (hereinafter called and referred as the ID) which term of expression as herein 

used shall as and where the context so requires or admits and include the aforesaid and his 

successors in the said office for the time being, and the officers who for the time being are 

acting in the office of or are performing the functions now exercised by the Director General 

of Irrigation acting herein for and on behalf of the Democratic Socialist Republic of Sri Lanka 

of the other part. 

WHEREAS 

(A) Implementation of the Anuradhapura North Water Supply Scheme proposed under 

JICA Loan funding is to be executed by the NWSDB. 

(B) lt has become necessary to form a Memorandum of Understanding for extraction of 

water from the Mahakanadarawa wewa and Wahalkada wewa for Anuradhapura 

North Water Supply Scheme. 

lt is hereby mutually agreed by and between the parties as follows: 

1. The Mahakanadarawa wewa and Wahalkada wewa will be used as the Prime 

Water Source for the Anuradhapura North Water Supply Project. 

2. Mahaga!kadawala wewa will be developed as a supplementary source to 

Mahakanadarawa wewa to ensure continuous extraction. Mahagalkadawala 

wewa will be developed utilizing GOSL fund. 
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3. ID agrees to the NWSDB to extract the short term (2016) requirement of 6JOO 

m3/d water from Mahakandarawa wewa after the completion of Mahakandarawa 

water treatment plant , the long term (2034) requirement of 18,800 m3 /d after 

the completion of Upper Elahara Canal project and short term (2016) 

requirement of 10,500 m3 /d and the long term requirement (Z034) of 28,800 

m3/d water from Wahalakada wewa and that NWSDB undertakes to facilitate such 

process and to not take any steps to hinder such extraction other than as 

provided in this agreement. 

4. Staff of the NWSDB attached to the intake facilities shall be responsible for and 

shall have free access for the operation and maintenance of the intake facilities 

and shall be allowed to be stationed at the intake facilities. 

5. NWSDB shall request the Secretary in charge of subject of Irrigation to appoint a 

representative of NWSDB as member of the Project Management Committee of . 

affected Irrigation schemes established under the Irrigation Ordinance and any 

amendment there to. 

6. The NWS&DB should obtain approval from ID for design and construction of 

control gate structure, flow measuring devices and any other connected 

infrastructure for the above water supply project. 

7. The NWSDB must permit ID to inspect the operation of its Intake, and to scrutinize 

and copy any records it has kept about its operations and shall submit any 

calibration reports if the ID were to request calibration of its intake facilities 

where necessary. 

8. lt shall be obligatory on the NWSDB to allow the ID to inspect and observe any 

water supply structure under the Project or part of it at any time. 

9. During the periods of exceptional water scarcity, priority of water allocation 

between the irrigation and drinking water will be decided at a meeting·of officers 

from ID, Irrigation Management Division and NWSDB. Divisional Secretary and 

Members of Project Management Committee established under the Irrigation 

ordinance and chaired by the District Secretary, and if NWS&DB has to reduce the 

extraction then the NWSDB shall work out the figures pertaining to this essential 

surviva! !evel supply and shall keep to that level of extraction. 

\ 
\ \ 

\ 
\ 

\ ." 
\ 
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10. The ID shall arrange a meeting at least one for each cultivation season during. the 

year or when changes of extraction is required, with the representatives of ID, 

IMD, NWSDB, Project Management Committees of the Irrigation Schemes and 

other sharing Stake holders and decide on the water that would be extracted 

under this project and the NWSDB shall comply with such decisions. These 

meetings will be chaired by the District Secretary. 

11. If the NWSDB wishes to upgrade, modernize or replace any of the installed 

facilities of the intake to increase efficiency, to improve performance or to make 

operation more economical, it has to obtain prior approval of the ID of the 

intended changes. However, such changes shall not be constructed as an implicit 

approval for the NWSDB to increase its daily extraction rates. 

12. Any increase in the rate or any change in the scope of project in the future shall 

be the subject of a future agreement similar to this. Without such agreement, 

the daily extraction rate shall not be increased by the NWSDB under any 

circumstances. 

13. Any conflicts arising in implementation of this agreement shall be referred to the 

Secretaries of the Ministries of the first and second part. 

14. This MOU is subjected to NWS&DB to obtain all other necessary clearances 

including environmental clearance for the im-plementation of the Project. 

15. NWS&DB shall make arrangements for the provision of funds amounting to 

Rs. 500 million from the GOSL fund to the ID for the following improvements to 

the Irrigation system in Mahakanadarawa wewa and Wahalkada wewa. 

Scheme Cost (Rs. Million) 

1 Mahakanadarawa wewa main 

and sub system rehabilitation 
300 

2 Wahalkada wewa main and sub 

system rehabilitation 
200 

Total 500 

The ID and NWSDB shall plan and implement public awareness campaign to 

make stake holders understand the importance of water supply scheme and 

accept the scheme implementation. 
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IN WITNESSED WHERE OF of the parties hereto have unto set their respective hands and seals on the 

day and year first before written. 

Signed for and on behalf of National Water Supply and ·Drainage Board, Eng. Karunasena 

Hettiarachchi, Chairman on the ........ ~.:!..~~ ...... day of .A .. ~.k6.'t .... Two Thousand Twelve at 

Colombo, in the presence of following witnesses. 

Chairman 

NATIONAL WATER SUPPLY & DRAINAGE BOARD 

WITNESS(l} 

Signature 

Address 

Occupation 

Signed by 

WITNESS(2} 

Signature 

.N.v.?.f? .. t; .. ~.B....... {\IIL .. tJ2Q.c;~.d · Address 

<kAJm.<ii.lk'xt9.1 ... : ............. ~ ...... . 
.B.~.~.~~-~9Xj ... : .................... . Occupation 

.. .k-: .. k-.: ... CkQ.vtd.ut~i.r.L ... . Signed by 

.~ .... 

~.~~.~0 .. ~~~ ..... ~.~ .. :J.\'?--C~ D-N G' 

'Nw-~'U<S G:, RrL....LP (2-D~ · \~f~l..m 
.................... ;/-'""""'"'""""""'" ::.> 

. .. ~.~:.~.~s-.. ~~~5 ...... ~.~~ ~ ~m 

.. ...... ~ ... ~ .... ~'A.Q "-\.l2_J?. t.s. 

Signed for and on behalf of Irrigation Department of Sri Lanka, Eng Badra Kamaladasa Director 

General of Irrigation on the ..... :':~ ......... day of ....... ~.~.~.~f .......... Two Thousand Twelve at 

Colombo in the presence of the following witnesses. 
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Director General of Irrigation Eng. Badra I<;amaladasa 
Irrigation Department of Sri Lanka Director Genernl of Irrigation 
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J~-) .................. ~ ....................... . 
Eng. Y. Abdul Majeed 
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Director o• mga 1on '""~ 

Irrigation Department 
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Colombo 07. 
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Signature Signature 
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Appendix 8.7-2  Environmental Checklist for Phase 2 

Category Environmental 
Item Main Check Items Yes: Y 

No: N 
Confirmation of Environmental Considerations 

(Reasons, Mitigation Measures) 

1 Permits and 
Explanation 

(1) EIA and 
Environmental 
Permits 

(a) Have EIA reports been already prepared in official process? 
(b) Have EIA reports been approved by authorities of the host 
country's government? 
(c) Have EIA reports been unconditionally approved? If conditions 
are imposed on the approval of EIA reports, are the conditions 
satisfied? 
(d) In addition to the above approvals, have other required 
environmental permits been obtained from the appropriate 
regulatory authorities of the host country's government? 

(a) N/A 
(b) N/A 
(c) N/A 
(d) Y 

(a) (b) (c)Under currently proposed project condition,  EIA is not 
required. On the other hand, IEE level research is ongoing by the 
project.  
(d) All clearances are obtained 

(2) Explanation 
to the Local 
Stakeholders 

(a) Have contents of the project and the potential impacts been 
adequately explained to the Local stakeholders based on 
appropriate procedures, including information disclosure? Is 
understanding obtained from the Local stakeholders? 
(b) Have the comment from the stakeholders (such as local 
residents) been reflected to the project design? 

(a) Y 
(b) Y 

(a) Water Board held explanation meetings several times to the 
stakeholders. 
(b) Water Board has continued discussion with the Irrigation 
Department about water sharing. 

(3) Examination 
of Alternatives 

(a) Have alternative plans of the project been examined with social 
and environmental considerations? 

(a) Y (a) Water intake procedure, location of facilities, course of pipe laying, 
treatment procedure are examined. 
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2 Pollution 
Control (1) Air Quality  

(a) Is there a possibility that chlorine from chlorine storage 
facilities and chlorine injection facilities will cause air pollution? 
Are any mitigating measures taken? 
(b) Do chlorine concentrations within the working environments 
comply with the country’s occupational health and safety 
standards?  

(a) N 
(b) N 

(a) Neutralization facility for spill protection is established. The gas 
leak detectors are placed and the it can automatically run the 
neutralization instrument with the detection. 
(b) Sri Lankan Occupational Health Standards for chlorine is not 
existing. The facility will be designed to satisfy the American 
Operation of exhaust fan achieves the standard requirement. 
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(2) Water 
Quality 

(a) Do pollutants, such as SS, BOD, COD contained in effluents 
discharged by the facility operations comply with the country’s 
effluent standards?  

(a) Y (a)  Turbid water generated by construction work is introduced to the 
sedimentation pond and settled down. Domestic wastewater of usual 
operation is treated by soak pit and infiltrate to the ground. The 
expected discharge by the usual plant operation is seeping water from 
sludge mainly. It will be introduced into the lagoon. And final 
will satisfy the Sri Lankan standards. Irrigation Department might 
request to meet the drinking water standards. The use of drainage 
will be required. 

(3) Wastes 
(a) Are wastes, such as sludge generated by the facility operations 
properly treated and disposed in accordance with the country’s 
regulations?  

(a) 
Studying 

(a) The sludge treatment system is designed. 
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(4) Noise and 
Vibration 

(a) Do noise and vibrations generated from the facilities, such as 
pumping stations comply with the country’s standards?  

(a) Y (a) The main noise and vibration generating machineries are generator 
and pump. The low-noise type and low- vibration type machinery is 
selected for reduction of noise and vibration. The other measures are 
also taken for reduction of noise level, accordingly, the noise level 
satisfy the Sri Lankan standards. The  standards to be followed is 
shown below. 
 
 
 
 
 
 
 
 
 
 
 

Maximum permissible Noise Levels at Boundaries in 

LAeq, T, for industrial activities 

Area Daytime Night time 

Rural Residential Area 50 45 

Urban Residential Area 60 50 

Noise Sensitive Area 50 45 

Mixed Residential 63 55 

Commercial Areas 65 55 

Industrial Area 70 60 

Japanese Environmental Standard 

A (residential area) 55 45 
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(5) Subsidence 
(a) In the case of extraction of a large volume of groundwater, is 
there a possibility that the extraction of groundwater will cause 
subsidence? 

(a) N (a) The project does not extract groundwater. 

3 Natural 
Environment

(1) Protected 
Areas 

(a) Is the project site or discharge area located in protected areas 
designated by the country’s laws or international treaties and 
conventions? Is there a possibility that the project will affect the 
protected areas? 

(a) N (a) The project area is located outside of protected area. However, the 
environmental impact should be minimized. 

3 Natural 
Environment

(2) Ecosystem 

(a) Does the project site encompass primeval forests, tropical rain 
forests, ecologically valuable habitats (e.g., coral reefs, mangroves, 
or tidal flats)? 
(b) Does the project site or discharge area encompass the protected 
habitats of endangered species designated by the country’s laws or 
international treaties and conventions? 
(c) If significant ecological impacts are anticipated, are adequate 
protection measures taken to reduce the impacts on the ecosystem?
(d) Is there a possibility that the amount of water used (e.g., surface 
water, groundwater) by project will adversely affect aquatic 
environments, such as rivers? Are adequate measures taken to 
reduce the impacts on aquatic environments, such as aquatic 
organisms? 

(a) N 
(b) N 
(c) N 
(d) N 

(a) Some part of project area is located in the forest but it is not special 
forest. 
(b) There are no endangered species. 
(c) The significant ecological impact is not expected. 
(d) The project takes water from irrigation canal so the adverse effect 
to the aquatic environment is limited. Furthermore, the purpose of the 
use of the project, the water will let flow on a steady basis. it will 
improve the environment. 

(3) Hydrology 
(a) Is there a possibility that the amount of water used (e.g., surface 
water, groundwater) by the project will adversely affect surface 
water and groundwater flows? 

(a) N (a) Currently, the water is used only the purpose of irrigation. The 
project will share a part of current water use, so the effect is negligible. 

4 Social 
Environment (1) Resettlement 

(a) Is involuntary resettlement caused by project implementation? 
If involuntary resettlement is caused, are efforts made to minimize 
the impacts caused by the resettlement? 
(b) Is adequate explanation on compensation and resettlement 
assistance given to affected people prior to resettlement? 
(c) Is the resettlement plan, including compensation with full 
replacement costs, restoration of livelihoods and living standards 
developed based on socioeconomic studies on resettlement? 
(d) Is the compensations going to be paid prior to the resettlement?
(e) Is the compensation policies prepared in document? 
(f) Does the resettlement plan pay particular attention to vulnerable 
groups or people, including women, children, the elderly, people 
below the poverty line, ethnic minorities, and indigenous peoples? 
(g) Are agreements with the affected people obtained prior to 
resettlement? 
(h) Is the organizational framework established to properly 
implement resettlement? Are the capacity and budget secured to 
implement the plan? 
(i) Are any plans developed to monitor the impacts of resettlement?
(j) Is the grievance redress mechanism established? 

(a) N 
(b) N/A 
(c) N/A 
(d) N/A 
(e) N/A 
(f) N/A 
(g) N/A 
(h) N/A 
(i) N/A 
(j) N/A 

(a) One household was the only identified in the Phase 1 project site, 
and resettlement was done properly. There is no any resettlement in 
Phase 2 site. 
(b), (c), (d), (e), (f), (g), (h), (i), (j) There is no object person. 
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4 Social 
Environment

(2) Living and 
Livelihood 

(a) Is there a possibility that the project will adversely affect the 
living conditions of inhabitants? Are adequate measures considered 
to reduce the impacts, if necessary? 
(b) Is there a possibility that  the amount of water used (e.g., 
surface water, groundwater) by the project will adversely affect the 
existing water uses and water area uses? 

(a)N 
(b) N 

(a) The other irrigation project (Yan Oya Reservoir Project) is ongoing 
and the water scarcity will be mitigated..(b) The villagers living the 
surrounding of the tank use tank water for domestic use. But same 
reason described above can solve the potential problem. 

(3) Heritage 

(a) Is there a possibility that the project will damage the local 
archaeological, historical, cultural, and religious heritage? Are 
adequate measures considered to protect these sites in accordance 
with the country’s laws? 

(a) N (a) The project area is not located in archaeological reserves. 
However, the project will take care and make an action plan in the 
case of excavating antiquities. 

(4) Landscape 
(a) Is there a possibility that the project will adversely affect the 
local landscape? Are necessary measures taken? 

(a) N (a) The size of all facilities are small and the effect on the landscape is 
ignorable.  

(5) Ethnic 
Minorities and 
Indigenous 
Peoples 

(a) Are considerations given to reduce impacts on the culture and 
lifestyle of ethnic minorities and indigenous peoples? 
(b) Are all of the rights of ethnic minorities and indigenous peoples 
in relation to land and resources respected? 

(a) N/A 
(b) N/A 

 There is no indigenous group. The minority will be taken care of. 

(6)  Working 
Conditions 

(a) Is the project proponent not violating any laws and ordinances 
associated with the working conditions of the country which the 
project proponent should observe in the project? 
(b) Are tangible safety considerations in place for individuals 
involved in the project, such as the installation of safety equipment 
which prevents industrial accidents, and management of hazardous 
materials? 
(c) Are intangible measures being planned and implemented for 
individuals involved in the project, such as the establishment of a 
safety  and health program, and safety training (including traffic 
safety and public health) for workers etc.? 
(d) Are appropriate measures taken to ensure that security guards 
involved in the project not to violate safety of other individuals 
involved, or local residents? 

(a) N 
(b) Y 
(c) Y 
(d) Y 

(a) NWSDB follows the Labor law, Factories Ordinance.  
(b) The contract condition is made under the 'Standard Bidding 
Document Procurement of Works' or 'Conditions of Contract'. And the 
Occupational safety and hazardous management will be secured. 
(c) It will be included in a contract document. 
(d) It will be included in a contract document. 

5 Others 
(1) Impacts 
during 
Construction 

(a) Are adequate measures considered to reduce impacts during 
construction (e.g., noise, vibrations, turbid water, dust, exhaust 
gases, and wastes)? 
(b) If construction activities adversely affect the natural 
environment (ecosystem), are adequate measures considered to 
reduce impacts? 
(c) If construction activities adversely affect the social 
environment, are adequate measures considered to reduce impacts?
(d) If the construction activities might cause traffic congestion, are 
adequate measures considered to reduce such impacts? 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a) Reduction and mitigation measures are taken. 
(b) The protection and mitigation measures are taken. 
(c) The people living in the project area will be taken care under the 
RAP. 
(d) It is solved by the adjustment of construction plan. 
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5 Others (2) Monitoring  

(a) Does the proponent develop and implement monitoring program 
for the environmental items that are considered to have potential 
impacts? 
(b) What are the items, methods and frequencies of the monitoring 
program? 
(c) Does the proponent establish an adequate monitoring 
framework (organization, personnel, equipment, and adequate 
budget to sustain the monitoring framework)? 
(d) Are any regulatory requirements pertaining to the monitoring 
report system identified, such as the format and frequency of 
reports from the proponent to the regulatory authorities? 

(a) 
ongoing 
(b) 
ongoing 
(c) 
ongoing 
(d) Y 

(a)(b)(c)The project is preparing the monitoring plan 
(d) The project is requested to obtain the EPL (Environmental 
Protection License). The reporting format is included. The license is 
fixed-term and reporting is requested. 

6 Note 

Reference to 
Checklist of 
Other Sectors 

(a) Where necessary, pertinent items described in the Dam and 
River Projects checklist should also be checked. 

(a) N/A (a) The project does not develop the dam and canal. The project only 
use the existing facilities for irrigation. There is no item to conflict 
with the Dam and River Projects checklist. 

Note on Using 
Environmental 
Checklist 

(a) If necessary, the impacts to transboundary or global issues 
should be confirmed (e.g., the project includes factors that may 
cause problems, such as transboundary waste treatment, acid rain, 
destruction of the ozone layer, or global warming). 

(a) N/A (a) There is no negative impact to transboundary or global issues 
because the project is small scale water supply scheme targeting the 
improvement of living standards. 
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