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PREFACE

In response to a request made by the Government of Republic of India, the Government of
Japan decided to conduct the Study on Augmentation of Water Supply and Sanitation for the
Goa State in the Republic of India and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA sent to India a study team headed by Mr. Takemasa MAMIYA of Nihon Suido Consultants
Co., Ltd. between March 2005 and October 2006. The study team was composed of members
from Nihon Suido Consultants Co., Ltd. and NJS Consultants Co., Ltd. JICA also established
an Advisory Committee headed by Mr. Yoshiki OMURA, Senior Advisor, Institute for
International Cooperation JICA, which, from time to time during the course of the study,
provided specialist advice on technical aspects of the study.

The team held discussions with the officials concerned of the Government of the Republic of
India and conducted field surveys at the study area. Upon returning to Japan, the team
conducted further studies and prepared present report.

| hope that this report will contribute to the promotion of this project and to the enhancement of
friendly relationship between our two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the Government
of Indiaand Government of Goa for their close cooperation extended to the team.

November, 2006

Ariyuki MATSUMOTO
Vice-President

Japan International Cooperation Agency



November, 2006
Mr. Ariyuki MATSUMOTO
Vice-President
Japan International Cooperation Agency

Letter of Transmittal
Dear Sir,

We are pleased to submit to you this Final Report on the Study on Augmentation of Water Supply
and Sanitation for the Goa State in the Republic of India. This report incorporates the views and
suggestions of the authorities concerned of the Government of Japan, including your Agency. It
aso includes the comments made on the Draft Final Report by Public Works Department of the
Government of Goa and Ministry of Urban Development of the Government of the Republic of India
and other government agencies concerned of the Republic of India.

The Final Report comprises atotal of six volumes as listed below.

Volume | . Executive Summary

Volumel 1 : Main Report: Master Plan
Volume 1l : Main Report: Feasibility Study
Volume IV : Annex for Master Plan
Volume V : Annex for Feasibility Study
Volume VI : Drawings

This report contains the Study Team’s findings, conclusions and recommendations derived from the
three phases of the Study. The main objective of the Phase | was to conducted a reconnaissance
survey. That of Phase Il was to formulate along term master plan and to identify priority projects,
whilst that of the Phase Il was to examine the feasibility of the priority projects which had
previoudy been identified in Master Plan during the course of the Phase 11.

We wish to take this opportunity to express our sincere gratitude to your Agency, the Ministry of
Foreign Affairs and the Ministry of Health, Labour and Welfare of the Government of Japan for their
valuable advice and suggestions. We would aso like to express our deep appreciation to the
relevant officers of Public Works Department of the Government of Goa and Ministry of Urban
Development of the Government of the Republic of India for their close cooperation and assistance
extended to us throughout our Study.

Very truly yours,

Takemasa Mamiya, Team Leader

Study on Augmentation of Water Supply
And Sanitation for Goa State in the
Republic of India
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ABBREVIATIONS

ACP
ADB
ATP
BOD
CE

ClI
CMMS
COD
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DI
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EE
EIA
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GDP
Gl
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GLR
GOG
GOl
GOJ
GRDP
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IEE

IS
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JICA

Ipcd
M&E
MBR
MIS
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MNF
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MP, M/P
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Asian Development Bank
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Chief Engineer
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Computerised Maintenance Management System
Chemical Oxygen Demand
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Customer Service Management
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ABBREVIATIONS

MS
NPV
NRPP
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STP
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[ INTRODUCTION

In response to the request of the Government of the Republic of India (hereinafter referred |
as “the Government of India™), the Government of Japan decided to conduct Study ¢
Augmentation of Water Supply and Sanitation for the Goa State in the Republic of Ind
(hereinafter referred to as "the Study") in accordance with the relevant laws and regulations in forc

in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafier referred to as "JICA"
the official agency responsible for the implementation of the technical cooperation programs of th
Government of Japan, will undertake the Study in close cooperation with the authorities concerne

of the Republic of India.

The present document sets forth the Scope of Work with regard to the Study and will be vali
after notification of approval by JICA Headquarters. It will be informed through JICA India offic
to the Government of India. + = = 7 e T '

Foys

: s raee Py d
I OBJECTIVES OF THE STUDY
The objectives of the Study are:

1. To formulate a master plan for augmentation of water supply and sanitation in thé Goa state
2. To conduct feasibility study on priority project(s) which will be selected from the master plan
3. To pursue technology transfer to the counterpart personnel in the course of the Study

M STUDY AREA R

The Study shall cover the areas shown in the attached sheet of Appendi x1.

Faa

IV SCOPE OF THE STUDY ST

Phase I : Basic Study

A. Review of the existing (current) water supply and sanitation system
1. Collection and analyses of existing data and information
2.  Survey and investigation of existing water supply system

(1) Water sources
(2) Water supply facilities
(3) Water consumption
3.  Survey and investigation of existing sanitation system
(1) Sanitation facilities
(2) Sanitary condition
(3) Water quality
4,  Survey of present conditions
(1) Social and economic analysis

MI11-2



(2) Legislation
(3) Institutional structures
(4) Financial conditions
(5) Environmental control and management ¢ viop o5 0 00 a0,
(6) Public hygiene, awareness, and participation

5. Problem analyses

kS

Phase IT :Formulation of a master plan and conducting feasibility study on priority project(s)

A. Formulation of a master pIan .
1. Establishment of scope, goals and sty ‘ategies for waler suppi:,r and sanitation
2. Planning framework
(1) population growth and urbanization ' PRI L e b
(2) social and ecmmmic growth
[3){_’%}101111[ of wate1 ‘squrce potential, watm demand, and sewage guantity -
3. Formulation of master plan
(1) Water supply and sanitation system
(2) Institutional structures and duties ,
(3) Finance
(4) Management, operatlun and mamtenanﬂe :
(5) Water quality 11'IOI'II'LDI'I1‘1f=, plan '

(6) Public participation
4. Technjcal, assistance for initial environmental examination (IEE) and holding of

wol kshup[s}
5. Preliminary cost estimation and financial plan
6. Evalifatidn of the master plan
7. Selection of priority project(s)
B. Feasibility Study on priority project(s)
1. Supplemental survey
Confirmation of the framework of the plan

2

3. Outline of future facilities

4, Management, operation and mainienance plan

5. Economic and financial analysis

6. Project cost

7. Technical assistance for environmental impact assessment (EIA) and holding workshop(s)
8
9.

Implementation plan
Project evaluation
C. Seminar(s) for technical transfer

V STUDY SCHEDULE

The Study will be carried out in accordance with the attached tentative work schedule.
{(Appendix 2)

VI RETORTS

JICA will prepare and submit the following reports in English to the Government of India:
)
. . 2 - .
M’_‘:&‘L (- v
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1. Inception Report:
Twenty (20) copies at the commencement of the Study. This report will describe such as study

schedule, methodology, and manning schedule.

2. Progress Repart
Twenty (20) copies at the first work period in India.

3. Interim Report:
Twenty (20) copies at the beginning of Phase2

4 Drafi Final Report:
Twenty (20) copies at the end uf the Study in India
The Government of I|1d|a shall Submlt their comments w:thm one(l) mcmr_h nftm the rece::pt of

the Diraft Final R-:pun ERL

5. Final Report: N R Cowd
Thirty (30) copies _ .

VI UNDERTAKING OF THE GOVERNMENT OF INDIA

1. To facilitate the smooth conduct of the Study, the Governiment of India shall take the
following necessary measures:

(1) To provide security related information on as well as measures to ensure the the safety
of the Japanese study team (hereinafter referred to as "the Study Team"),

(2) To permit the members of the Study Team to enter, leave and sojourn in India for the
duration of their assignment therein, and exempt them from foreign registration

requirements and consular fees,

(3) To exempt the members of the Study Team from taxes, dulies, fees and any other
charges on equipment, machinery, vehicles, and other materials brought inte India for

the conduct of the Study,

(4) To exempt the members of the Study Team from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to the members
of the Team for their services in connection with the implementation of the Study,

(5) To provide necessary facilities to the Study Team for remittance as well as utilization
of the funds introduced into India from Japan in connection with the implementation of

the Study,

(6) To secure permission for the Study Team to enter into private properties or restricted
areas for the implementation of the Study,

(7) To secure permission for the Study Team to take all data and documents including
photographs and maps related to the Study out of India to Japan, and N

L~
MLPJ : 69—
—
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(8) To provide medical services as needed. Its expenses will be chargeable to members of
the Study Team. I

2, The Government of India shall bear claims, if any arises, against the members of the Study
Team resulti ng from, occurring in the course of, or otherwise connected with, the discharge
of their duties in the implementation of the Study, except whicn such claims arise from gross
negligence or wilful misconduct on the part of the member of the Tf:qm_ ,
. EETROE DAL P SR

3. Public Works Department of the' Government of Goa (hereifiafier referred to as “PWD?”) shall
act as a counterpart agency to the Study Team and also as a coordinating body in relation
with other governmental and non-governmental. Grgﬂmzatmns concm"ncd for 1]1c smuum
1mplementat10n of the Study, _ o .

i ...I:: ,. IJ n—-\ : E S : i'.l-:'.'.'f.l..r--.-ull .
4, PWD shall, at its own expense, provide the Study Team with- thé following, in cooperation

with other.organizations copcerned: . . ALY ' ey
iy oW wle S Uit
(I) secunt}f ralate:d mfmmﬂhon on as wc]I as measures to ensure the saf‘ety nf he Japane'sc
Stud}' téa]“ Laf F . _,'. l' .
(2) information on as well as support in uht'aining'médical services ‘ii:
(3) available data and information related to the Study-.,, .- e b B

{4) counterpart personnel
(5) suitable office space with necessary eqm pmcnt in the Goa State and
(6) credentials of identification cards' A L - A L TR o

et L. e o ennt

Vi CONSULTATION

-1 Bt !II ? i) I;

JICA and PWD shall consult with each other in respect Df nny matter lhat may a ause ﬂom or in
connection with the Study.” 3%
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Appendix 2
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MINUTES OF MEETING
:_ ¢t Yy 11 ON ;
PREPARATION OF SCDPE OF WORK

..r]l::’j“ro‘};{'* SISO
STUDY

AUGMENTATION
OF
WATER SUPPLY AND SANITATION
. FOR THE GOA STATE -
IN THE REPUBLIC OF INDIA
AGREED UPGN BETW’EEN
PUBLIC WORKS DEPARTMENT,;
THE GOVERNMENT OF GOA
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

New Dc].hi_.,. Scpim.nl}el' 22, 2004

%}\—4—7\—(‘\
p—

Mr. M Rajamani | Mr. Omura Yuslnlil
Joint Sccretary Leader o
Ministry of Urban Development, Preparatory Study Team

Japan International Cooperation Agency

(JICA)

The Government of India

T
1

Ms. Debashree Mukherejee
Secretary '

Public Works Department,
The Government of Goa
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In regponse to the official request of the Government of the Republic of India, the Japan
International Cooperation Agency (hereinafter feferred to as “JICA™) dispatched the
Preparatory Study Team (hereinafter referred 1o as “the Team”) headed by Mr. Omura Yoshiki,
to India from September 12 {o September 28, 2004 to discuss and agree on the Scope of Work
(hereinafter referred to as “SHW“] for “*Study on Augmenhucn of Water Supply and Sanitation
for the Goa State in the Re]:-uTJllc of India. - B

During its stay in India, ‘the Team carried out field surveys in the study area, and held a
series ‘of discussions with Public Works Department, the Government of Goa (hereinafter
referred to as “PWD"), and other authorities concerned. '

The Mimutes of Mtelmg have been prepared for the better understanding of the S/W
agreed tpon I:»etween Indmn 51de and thc Tcam on September ?.2, 2004,

The list of par t|c1]jants |s atla-:her] in lhe Appmdml _ T
S T T T TR '_,'_Tﬁ T =
1 The mle of the study i L
, Bcth sides agreed that the title of the study would be “Stud:,f on Augmentation of Water
Supply and Sanitation for the Goa State 1n-the Republlc of Indm” (hereinafter referred to as

“the Study™). ' e e e o e

2 Target year
Both sides agreed that the target year of the Master Plan sh{lu]d be 2020.

3 Study areas
The Study shall cover the areas shown in Scope of Work, Regarding the master plan for
sanitation, the following areas will be covered. '
» Margao muni-:‘.ipa[it].-r

e  Ponda municipality .

e’ Mapusa mummpahiy"‘" - ' ' ' i
»  Coastal belt of south Goa - P -
Coastal belt of north Goa

+ Pangji municipality and its surrounding area ( Provorim, Taleigao, Dona Paula,
Caranzalem, St. Cruz, Merces, Ribandar )

4 Water supply system
PWD explairied that the current water supply system consisted of 7 centralized piped
subsystems and fiture plan should be of the same nature.

5  Counterpart personnel
The Team requested PWD 1o assign counlerpart personnel in the each expertise
corresponding to the Study Team members. PWD agreed to select counterpart personnel
before the commencement of the Study and assign them in timely manner, .
7
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6 Steering Committee v
Both sides agreed that PWD would set up a steering committee for the smooth

implementation of the Study. It will consist of the representalives of relevant organizations
under the chairmanship of PWD. Organizations as follows are assuhed to join the committee
at the present moment. The Japanese Study Team and JICA, resident repnesenta!,we will also
attend the committee.. .. .o 00 g PR TR T R Y

(The Government of India) .. = . Ao (1 e

= Ministry of Urban Dévelopment.

(The Government of Goa)

* . Department of Environment.. .

*  Department of Water Resources

e Department of Financial and Planning

=  Department of Municipal Administration

= Municipalities and Panchayats nelew.fam to the Study

L I AU ) P I T O S

7 Environmental and social considerations :
The Team explained JICA’s environmental and sumal mllstdﬁratton guldehnes and that it
will be applied to the Study.
PWD-understood the policy of JICA's puidelines, and "|g1E',ed in ;ermpla m the following
responsibilities and requirements.
» Based on the guidelines, PWD shall be responsible for conducting Initial Envirenmental
Examination (IEE) in collaboration with the Study Team.
» The Study Team shall provide PWD with technical support in order to conduct IEE.
= - In the'course of conducting IEE, public consu]tatmn wnh ccmnmmt:es and sla]-:eholr:lel
shall be included if necessary.
¢ The disclosure of information such as study reports is necessary to Ensm'e the
participation and dialogues with various slakeim!dcrs in order to m:lneve appropnatc
environmental and social considerations.
+  The above-mentioned res]:-uns:blhtles and requirements will also be apphed whcn ElA is

Judged to be necessqr}f

8  Training of Counterpart personnel
PWD requested that counterpart personnel take advantage of training in Japan related to
the Study to promote effective technology transfer.
The Team agreed to convey this request to JICA headquarters.

9  Workshop
Workshops will be jointly held by PWD and the Study Team to provide opportunities of

dialogue with stakeholders.
Both sides agreed that the subjects of waorkshops would be dlscusse.d and seitled during the

Study period.

10 Reports
Both sides agreed that the results of the Study would be open to the public, in principle, in

}'LA/};’"""(' - v
— z A p—h
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order to achieve maximum use of the study results.

11 Undertaking of the Government of Goa

1) The Government of Goa agreed lo provide the Study Team all available data (including
geographical maps and photographs) and information related 1o the Study.

2) The Government of Goa agreed that 2 vehicles with drivers and office space with office
furniture, air-conditioning, telephone lines and electiicity would be provided in the Goa State
for the use by the Study Team.

3) The Government of Goa agreed to allocate enough number of secretaries for the Study Team

if needed.

12 Work Schedule ;
The Team explained PWD that the Study was scheduled for approximately 20 months as

shown in Scope of Work, Appendix 2.

13 Others
Upon PWD’s enquiry on duration needed up to implementation, the Team suggested as
general information, the following example:
- Process in an external financing agency
(fact finding, project appraisal and loan agreement): 12 months ,
Consultant selection, Detailed design, Prequalification of contractors, Tendering, and
Contract signing : 25 months '
- Construction works : 36 months- 48 months

I
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APPENDIX 1

List of Participants

<Indian side>
Governmenl ol India

Mr, Prashant LA.S

M. M Rajamani LA.S

Mr. Savitur Prasad LD.AS
Government of Goa

Mr. Monohar Parrikar

Mur. Shri Digambar Kamat
M. Ramalirishna Dhavliliar
Mpr. Dev Singh MNepi LA.S
Mr. Alban Couto

Mr. N.P.S. Varde LA.S

Mr. Dharmendra Sharma
Public Works Department, Government of Goa

Ms. Debashree Mulherjee LAS
M. Prakash P. Borlar

Mr. V. L. Kamat

Mr. Arvind A, Patil

<Japanese side>

Preparatory Study Team
M, Yoshiki Omura
Mr. Haruo Iwahori
Ms. Akilko Bushimata
My, Itsno Nozawa

Wlr. Taketoshi Fujiyam:a
Mpr. Kenichiro Sugiya

JBIC .
M. Fusato Tanaka
Ms, Kumiko Uchida
JICA Tudin Office
M. Toshifumi Saleai

My Daisulee lijima

Director, Ministry of Finance {Japan)
Joint Secretary, Ministry of Urban Development
Director, Ministry of Urban Development

Chiefl Minister (Home, Finance,
General Administration, Education)
Minister

for Power, Urban Development & Mines
Minister for PWD, Archives,
Archacology, Muscnm, & Fisheries
Chiel Secretary

Addvisor

Director & Joint Sccretary,
Department of Envirommnent
Secretary (Finance) and Planning

Secretary
Principal Chief Engineer
Chizl Engincer

Execulive Engineer

Leader / Water Supply Planning
Sanitation Planning

Studly planning / Preliminary Evaluation
Water Supply System

Sanitation management /
Environmental Consideration
Organization and Management /

Social Consideration

JBIC Indian Office
JRIC H.D.0).

Resident Representative
Assistant Resident Representative |

U
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THE STUDY
ON
AUGMENTATION OF WATER SUPPLY AND SANITATION FOR
THE GOA STATE
IN
THE REPUBLIC OF INDIA

MINUTES OF MEETING
ON THE

DRAFT FINAL REPORT

Agreed upon in New Delhi on October 4, 2006
between

Ui A

Mr. M. Rajamani, LA.S, ‘Mr. Mamiya Takemasa
Joint Secretary. Team Leader
Ministry of Urban Development JICA Study Team
The Govemnment of India
Witnessed by

-1 —
Myr—Santesh-—Datiatraya— Vaidya, Mr. Omura Yoshiki
LA.S, Secretary PWD, Chairman of JICA Advisory Committee
Government of Goa Senor Advisor

Institute for International Cooperation
Japan International Cooperation Agency

M11 - 26



MINUTES OF MEETING

The Public Works Department, the Govemment of Goa (hereinafter referred to as “PWD”), as the
Counterpart Agency for “the Study on Augmentation of Water Supply and Samitation for the Goa
State in the Republic of India” (hereinafter referred to as “the Study”), held the meeting with the
JICA Study Team (hereinafter referred to as “the Study Team™), on September 28th 2006. The
participants of the meeting are listed in the Attachment.

The Study Team had already presented twenty (20) copies of the Draft Final Report to Indian side.
During the meeting the Study Team explained the main contents of the Draft Final Report, which
describes the Master Plan and the Feasibility Study, and the Indian side agreed on the contents of the
Draft Final Report with some comments. The main comments and agreements reached during the
meeting were as follows:

1. Land Acquisition Costs for Sewage Treatment Plants (STPs)
The Indian side requested to consider the appropnate estimation of the land acquisition costs in the
Final Report. According to the Indian side, the proposed STP sites of Mapusa and Baga have
selected at the community land and there will be no problems of land acquisition, however, certain
amount of costs should be compensated to the community. The Study Team agreed that the request
would be considered and additional costs be reflected in the Final Report.

2. Caleulation of Unit Cost of Supply Service

The Indian side requested and the Study Team agreed to calculate the unit cost of supply service
{Rs.fmg) of water supply under condition that all projects proposed in the Master Plan were
implemented.

3. Cost of Distribution System

The Indian side pointed out that the costs for distribution system improvement were not included in
the cost estimate of the priority project. The Study Team explained that the costs for distribution
system were included in cost estimates in the Master Plan (Table 92.1, Volume ), but not part of the
priority projects since this would be developed gradually as the demand increases and the system
expands. The Indian side requested and the Study Team agreed to present the costs required for
distribution system for the Stage I project in the Final Report. The lnd.ia:ll side stated that they will
explore apbropriate sources of financing for this component.

4. Water and Sewerage Combined Tariff Schedule
The Indian side requested to aonsider the possibility of cross-subsidy from water supply revenue to

1
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sewerage expenses. The Indian side pointed out that the sewerage charge was billed at certain
percentages of water charge in the present tariff system, therefore, the Indian side requested to
consider the water/sewerage combined tariff schedule which is applied same tariff increase rate.
The Study Team stated that such combined case could be shown in the Final Report for reference.
However, the study team emphasized a principle that operation and maintenance costs for sewerage
should be recovered by sewerage tariff revenue without cross-subsidy and in case of water supply,
the capital costs should also be recovered.

5. Finalization of the Draft Final Report

The JICA Study Team explained and the Indian side agreed that should there be any further
comments from the Indian side, these comments should be congregated by the Indian side and
submitted to the JICA India Office by 3 of November 2006. Upon receipt of the comments from
the Indian side, the Draft Final Report will be finalized as the Final Report taking account of those
comments from the Indian side. The Final Report will be submitted to the Indian side in December
2006 through the JICA India Office.

>
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[Japanese side]

Japan Intemational C ion Agen
Mr. Omura Yoshiki Chairman of JICA Advisory Committee
Ms. Sawada Hiromi Water Resources and Disaster Management
Team I, Group ITI (Water Resources and
Disaster Management), Global Environmental
Department, JICA
JICA India Office
Mr. Subroto Talukdar Senior Programme Officer
JICA Study Team
Mr. Mamiya Takemasa Team Leader/Water Supply Planning
Mr. Sano Hirofumi Co-Team Leader/Sewerage Planning
Mr Wilfrido C. Barreiro Organization and Legislation
Mr. Daizo Iwata Economic and Financial Analysis
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M21 Soil Corrosiveness Survey

M21.1 Methodology

Soil samples, one sample at Salaulim and the other sample from Opa were taken to examine soil
corrosiveness. Corrosiveness analysis were conducted conforming to method defined by ANSI
(American National Standard Institute, A 21.5) and by German Standard for water and gas,
DVGW (Duetshen Verein des Gas und Wasserfaches,GW 9) .

According to the ANSI, in case that the total score becomes more than 10, the soil has
corrosiveness and appropriate corrosion protection for underground pipeline is recommended.

As of DVGW standard, soil corrosiveness is categorized as follows

Total Score Soil Corrosiveness
0 or more Not corrosive

0to -4 Scant corrosive
-5t0-10 Corrosive

Less than -10 Highly Corrosive

M21.2 Results of Analysis

Results of analysis are as shown on Table M21.2.1.

Table M21.2.1  Results of Soil Corrosiveness Analysis

Soil Analysis
Sample No. 1: Salaulim Sample No. 2: Opa
Analysis Score Analysis Score
Results ANSI DVGW Results ANSI DVGW
Kind of Soil Clay - -2 Sand - +2
Groundwater - - - - - -
Soil Condition Original - 0 Original - 0
Specific Resistance 30700 - - 91800 - -
(ohm-cm) , Original
Specific Resistance 22900 - - 34900 0 0
(ohm-cm) , Saturated by
water
Water Content (%) 31.6 2 - 22.7 2 -
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Percentage of Water 24.0 - -1 18.5 - 0

Content (%)

E Redox (mV) 620 0 +2 516 0 +2
Sulfide None 0 0 None 0 0

Sulfur Content (%) 0.009 - - 0.006 - -

Forced Oxidation pH by 7 - - 6 - -

H202

Score (Sub-Total) - 2 -1 - 2 +4

Analysis of Abstracted Water from Soil

Sample No. 1: Salaulim Sample No. 2: Opa
Analysis Score Analysis Score
Results ANSI DVGW Results ANSI DVGW
Specific Resistance 16667 0 0 109529 - -
(ohm-cm) , Original
pH 6.4 0 0 5.8 0 -2
S02,4 (mg/l) 5 - 0 1 - 0
Cl- (mg/l) Less than 1 - 0 Less than 1 - 0
Total Residue (mg/l) 43 - - 4 - -
Acidity (mg/l) 3 - - 2 - -
Alkalinity (mg/1) 2 - - 1 - -
Score (Sub-Total) - 0 0 - 0 -2
Total Score
Sample No. 1: Salaulim No. 2: Opa
ANSI 2 2
DVGW -1 +2

According to the ANSI standard, total scores for both sample are less than 10, therefore, these
samples are judged not corrosive. As for DVGW, sample No. 1 shows scant corrosive and No.

2 1S not corrosive.
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Appendix M31.1 Salaulim Water Supply Scheme

The Salaulim facility was commissioned in 1989 and has a design capacity of 160 MLD
although we are told that the plant is currently producing approximately 170 MLD. The raw
water pump house supplies water to the plant via 2 No.1000mm rising mains approximately 1
km from the intake. It is expected that the plant will be augmented with a further 40 MLD
some time next year (currently being tendered). Plans are also well developed for a new
proposed plant of 200 MLD for which the green field site has already been secured. Water for

the existing and proposed plants is via the Selaulim Dam.

Table M31.1.1 lists the summary of asset data for the WTP and Table M31.1.2 contains detailed
asset data for the WTP. The plant schematic is shown on Figure M31.1.1.

Observations for Operation and Maintenance of Salaulim Water Treatment Plant are as follows.

Both the raw water pumping compound and the treatment plant compound are adequately gated,
fenced and secured by 24 hour on-site security personnel. The plant is operated and

maintained 24 hours a day, using a three shift system.

The existing flow measurement devices (which are electromagnetic) are out of service.
Therefore, the amount of raw water that is supplied to the plant, and the amount of clean water
that is fed to the transmission system via the clean water reservoir, is estimated based on the

pump design capacities and the number of pumping hours.

The raw water pump house has eight pumps each with a capacity of 1,181 m’. The
maintenance standards are good, however the drive couplings/shafts are not adequately guarded.
The study team understood that the 10 tonne O/H crane has not been tested since it was installed
in 1989. The chains have been replaced periodically, however records of changes to chains

and lifting tackle have not been maintained.

Records of hours of pumping, loads etc are logged, however maintenance records are not kept.
Monthly oiling and greasing occurs routinely, however all other maintenance is carried out on a
reactive basis. For example, pumps are oiled and greased and the impellers are replaced only
when reduced discharge is noted. No operation and maintenance manuals are available and
training for new staff is only provided on the job by existing more, experienced staff. Due

regard for staff safety during maintenance activities was noted during the site visit (e.g. fuses
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are removed when staff work on pumps), however there are no written or formal safety systems.

The treatment plant is manually controlled. Most of the equipment appears to be in good
working order (including the alum and lime mixers), considering their age. In generally, good
maintenance standards are evident, however the pump couplings/shafts are not adequately

guarded.

Records of hours of pumping, loads, filter backwashing, clear water reservoir levels etc are

logged. However, there are no maintenance logs for repairs or maintenance.

Laboratory staff keep record logs of chemical usage and treatment parameters.

Disinfection is achieved using gas chlorination. The gas chlorination uses one tonne cylinders.
Normally there are approximately five cylinders in the chlorine house at any one time, of which
four are vacuum chlorinators (“Aqua Pura Corp — Pune” provide the spares). Chlorinator
maintenance is performed in-house, however chlorinators are not periodically calibrated and
maintenance records are not kept. Maintenance, installation standards and operation practices
for chlorination are generally poor. Ammonia solution is used to detect leakages at connection
joints. An immersion tank is the only facility available on-site to detect or contain gas leaks,
however it is not easily accessible in an emergency. Personal breathing apparatus is available
in the laboratory but it is not used or maintained. The cylinders, chlorinators and the contact
tank are connected together using a combination of small bore PVC and flexible plastic hoses.

These are not safe for this purpose.

The clean water reservoir has two compartments and is cleaned annually. The reservoir is
cleaned manually by approximately 120 unskilled contract labours. The labours hose down
the internal surfaces and flush the system clean. The cover is removed during this process to
provide natural ventilation, however no safety precautions, safety equipment or safe working

systems exist.

Tables M31.1.3 to M31.1.7 and Figures M31.1.2 and M31.1.3 show the data on daily flow rate
of raw water and transmitted water, water quality and chemical dosage at Salaulim Water
Treatment Plant. Table M31.1.8 shows records on power outages at Salaulim Water Treatment

Plant.

Table M31.1.9 shows a list of existing reservoirs for Salaulim Water Supply Scheme.
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Table M31.1.1

Summary of Asset Register of Salaulim Water Treatment Plant

Name of Facility

Contents of Facility

Remarks

Raw Water Intake Well 3-Gates at Each 3 Stages Inlet Opening Salaulim Dam
Intake & Pump & Motor Vertical Turbine Self Water Lubricated Pump:  ©1,181m’/hr X Design Capability of
Raw We.ite.r H94.56m X 410kw X 4 units/system (1 — Standby) X 2 systems Intake Pump =
Transmissio 85MLD/system
n Facility Rising Main D1,000mm X 450m X M.S.P. (Gunning) X1 Line
D1,000mm X 550m X M.S.P. (Gunning) X1 Line
Air Chamber Each | unit/system X 2 systems(Negative Pressure Measure) Not Working
Zero Valve 1 unit/system X 2 systems (Positive Pressure Measure)
Flow Meter Electromagnetic Flow Meter: 1 unit/system X 2 systems Not Working
Treatment Aerator Cascade Type: Each 1 unit/system X 2 systems
Facility Parshal Flume & | Each 1 unit/system X 2 systems (for Chemical Dosing)
Flash Mixer
Clarifloccculator | Circular Horizontal Flow Type with Center Feed/Peripheral Collection 1): 2~2.5 hrs
Flocculation & Clarifier: 40.0m (Flocc. Zone 17.6m) X W3 35m X 2): 30~40m*/m%d
2 units/system X 2 systems
Detention Period: Flocculation — 29min
Clarifier — 2 hrs V
Surface Loading for Clarifier: 40 m*/m%d (28 mm/min) *
Filter Gravity Rapid Sand Filter Type Based on Specifications
“335m X 9.52m X 2cells/basin X 6 basins/system X 2 of Air Blower &
systems Backwash Pump
Effective Size of Sand:0.70mm, Depth of Sand: 0.835m 3): Higher than
Filter Area: 31.9 m%/cell, 63.8 m*/basin Standard(4.8~6.0m/hr)
Filtration Rate: 9.1 m/hr ¥ (219 m/d) 4): 36~54m/hr
Air Scouring Rate: 51m/hr/cell *) (0.85m*/min/m?/cell) 5): 24~36m/hr
Backwash Rate: 30m/hr/cell ¥ (0.50m’/min/m*/cell)
Clear Water Parshal Flume lunit for Chlorination
Transmissio Clear Water Total Volume=6,745 m’/2units
n Facility Reservoir Retention Time: 1.0 hr
Chemical Alum Feeding Dry Aluminum Sulfate
Feeding Facility Solution Tank: 4 units
Facility Lime Feeding Powder Lime
Facility Solution Tank: 4 units
Disinfection Liquid Chlorine (1 tone Container — net 900kg)
Facility Chlorinator: 5 units (3 units for Pre-Cl, 2 units for Post-CI)
Laboratory Frequency of In-Service, Jar Test: Not in Service
Sampling & Every Hour: pH, Turbidity, R-C1
Analysis Daily: Turbidity, pH, Alkalinity, Hardness, Chlorine, Mn, Fe, D.O.,R-Cl

Note: 1) ~ 4) are referring to “Manual on Water Supply and Treatment, Third Edition — Revised and Updated, May 1999”
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Present Conditions of Salaulim Water Treatment Plant (1/11)

Table M31.1.2
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Present Conditions of Salaulim Water Treatment Plant (2/11)

Table M31.1.2
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Present Conditions of Salaulim Water Treatment Plant (3/11)

Table M31.1.2
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Present Conditions of Salaulim Water Treatment Plant (4/11)

Table M31.1.2
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Table M31.1.3

Daily Flow Rate, Water Quality and Chemical Dosage
at Salaulim WTP in 2003 (1/6)

Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn** Tron Residual Chlorine
Data | Flow Rate | n Flow Rate| Ajum’ | AL NTU Ca(OH),| ca®' mg/l Cl(gas)| cP mg/l mg/l mg/l
m’/d m’/d kgd | mgl! | Raw [Treated| kg/d | mg! | Raw [ Treated| Raw [ Treated] kg/d | mgl [ Raw [Treated| Raw [ Treated] Pre [ Treated
T-Jan-03]  158232] 141496] 1620 0.92 090]  0.40] 2.736] 935 6.56]  8.46] 16.00] 28.00] T.20] T.20(
2-Jan-03| 162,741 143241] 1,620 090[ 090 030[ 2736 9.09] 656 850 15.00( 28.00 1.20 1.20
3-Jan-03] 167340 148,794 810] 044 080 020 1672 s40| 663 854 1600[ 29.00 1125 067 020 1.20
4-Jan-03|  167,501| 147,405 780 0.42 1216) 392 1250 0.67,
5-Jan-03| 167,444 154,692 7200 039 Li62[ 375 1250 0.67
6-Jan-03| 165,109 155,614 7200 039 1,140 3.73 1250 0.68
7-Jan-03| 163,596 154,698 7200 o40[ 080 020 98| 326| 698] 800 17.00[ 2700 1125 0.69 1.20
8-Jan-03| 162,878 156,143 600] 033 080  0.20) 836 277|670  7.98 16.00[ 2400 1125  0.69 1.20
9-Jan-03| 163,231 156,838 360]  0.20 684 227 1250 0.69
10-Jan-03| 153,272 158,011 360 021] 080  0.20] 684| 241] 700 765 17.00[ 2300 2250 147 020 0.80
11-Jan-03] 140,629 157,161 360] 023 608]  2.34 11250 0.80
12-Jan-03]  165486| 157,628 360]  0.20 456 149 1250 0.68
13-Jan-03] 166,653 161,018 360]  0.19 49| 146 18750 113
14-Jan-03] 166,930 160,410 360] 019 1.00]  0.30) st0]  1es|  697]  7.37| 16.00[ 1900 1875 112 030[  0.70)
15-Jan-03|  167,711] 162,756 360 0.19]  0.80]  0.20) sto| 164|698 739 16.00[ 2000 1875 112 030[  0.80)
16-Jan-03| 167,558 162,613 360]  0.19]  0.80]  0.20) st0]  16s|  695|  7.34| 16.00[ 19.00] 1875 112 030[  0.80)
17-Jan-03|  167.471|  163,068| 360]  0.19)  1.00]  0.30 sto]  1es| 69|  7.38) 16.00[ 19.00] 3000[ 1.79 020(  0.80)
18-Jan-03] 166,952 162,458 360]  0.19 5100 1.65 187.5) 112
19-Jan-03] 166,669 162,377 360]  0.19 5100 1.65 18750 112
20-Jan-03|  163,728] 161453 360]  0.20 510 1.68 187.5) 115
20-Jan-03| 166,845 164,146 360]  0.19)  0.80]  0.20) st0]  1es| 68  7.32| 16.00[ 1900 1875 112 030[  0.80)
22-Jan-03| 165,062 161,864 360  020[ 0.0 030 sto 167|695 730 15.00[ 19.00 1875  1.14 030[  0.80)
23-Jan-03| 168,032 163,920 360]  0.19 5100 1.64 18750 112
24-Jan-03|  167,241] 163,190 360 0.19]  0.80]  0.20) sto| 165|680 7200 15.00[ 1800 377.5] 226 0.10[  1.00)
25-Jan-03| 166,950 159,389 360]  0.19 5100 1.65 19000 114
26-Jan-03|  172376] 166,619 360]  0.19 510 1.60 19000 1.10
27-Jan-03|  171,049] 163,403 360]  0.19 510 1.61 1900f 111
28-Jan-03|  174,261] 168,677 360]  0.19)  0.80]  0.30) sto] 158 e80]  7.25| 15.00[ 17.00] 190.0f  1.09 o0.10(  1.00
29-Jan-03|  145,969| 142,466 360 022] 0.0 030 stol 189 695 723 15.00[ 1800 1900 130 030[  0.80)
30-Jan-03| 175345 169,924 360]  0.18 510 1.57 19000  1.08
31-Jan-03] 169,483 66.46 360] 019  1.00] 050 sto] 163|690 7.25| 15.00f 1800 190.0] 1.12 030]  0.70)
Total 5,113,744 4.917.938] 15.870) 24,547 5.120.0
Maximum | 175,345 69924 1,620 092 1.00] _050] 2,736] 935] 7.00] 854 17.00] 29.00] 377.5] 2.26] 120 _0.00] _0.00] _0.00] _030] _1.20]
Minimum | 140.629] 141,49 360 018 080 020 449 146] 6.56] 720 15.00] 17.00] 112.5] 0.67] 020 _0.00[ 000 000 _0.10] 070
Average 164.959]  158.643 sia[ 028 085 0.27] 792 261 685 7.64] 1575 21.56] 176.6]  1.07] 087/ #DIV/O![#DIV/OI[#DIV/IO 025 0.94
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as Al,(SOy);*14.3H,0.
Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn*' Tron Residual Chlorine
Data Flow Rate [n Flow Rate| Apum’ | A’ NTU Ca(OH),| ca®* Cly(gas)| ¢ mg/l mg/l mg/l
m'/d m'/d ke/d | mg/l Raw | Treated g/ mg/l Raw | Treated % ke/d mg/l Raw | Treated | Raw | Treated Pre Treated
1-Feb-03[  168,532] 165,551 360]  0.19]  0.80]  0.30] 510]  1.64] 698] 7.25] 15.00] 18.00] 0.10[  0.70)
2-Feb-03| 169,715 167,359 360] 019 0.80]  0.30) sto] 62|  697] 7.4 15.00[ 18.00) 030[  1.00
3-Feb-03| 170,757 167,187 360]  0.19)  1.00]  0.30 st 161l 697 732 15000 19.00( 90.0] 0.3 030 0.80
4-Feb-03| 167451 164,207 360]  0.19)  1.50]  0.60) 510 165 680 720 17.000 20.00[ 202.5 121 020 0.80
5-Feb-03| 147,344 146,121 0.00]  1.30[  0.70] sto] 187 680]  7.20] 17.00[ 19.00] 2025 137 020(  0.70)
6-Feb-03| 167,629 164,063 5100 1.64 20250 121
7-Feb-03| 165878 165,232 5100 1.66 2025 122
8-Feb-03| 166,635 166,140 5100 1.65 2025 122
9-Feb-03| 165,987 166,252 5100 1.66 2025 122
10-Feb-03| 164,665 166,303 5100 1.67 2775 1.69
11-Feb-03| 165392 168,072 5100 1.67 316.1 191
12-Feb-03|  164,333] 168,823 510 1.68 203.6] 1.4
13-Feb-03| 163,970 168,184 510 1.68 203.6] 1.4
14-Feb-03|  164,343] 167,851 510/ 168 203.6] 1.4
15-Feb-03|  166,816] 169,623 510/ 165 203.6| 122
16-Feb-03| 167,113 168,966 510 165 203.6| 122
17-Feb-03|  169,829] 170,015 510 162 316.1 1.86
18-Feb-03| 160,198 156,408 360 0.20[ 140  0.70) sio| 172|688 7200 16.00[ 2000 187.5] 117 020 0.70
19-Feb-03| 155,795 153,270 360 021] 140  0.70) sio| 177|687 705 16.00[ 18.00] 187.5|  1.20 020 0.70
20-Feb-03| 164,109 162,045 360 0.20 510/ 168 187.5] 114
21-Feb-03| 162,007 160,042 360]  0.20 510 170 26250 1.62
22-Feb-03| 168247 168,872 3600 0.19 510/ 164 187.5] L1l
23-Feb-03|  167.998] 166,176 3600 0.19 5100 164 1875 112
24-Feb-03| 167,708 167,595 3600 0.19) 120 0.50] 510 164|670 7.2 15000 18.00[ 337.5]  2.01 030 0.70
25-Feb-03| 168,944 169,939 360]  0.19)  1.40]  0.60) sto] 163|675  7.05| 16.00[ 19.00] 2250 133 020(  0.70)
26-Feb-03| 168,116 168,881 360] 019 170|060 1240 399 6.68] 7.00] 1500[ 17.00] 2250 134 030[  0.70)
27-Feb-03|  172318] 171,954 360]  0.19 1458)  4.57 2250 131
28-Feb-03] 170,815 67,671 360] 019 150 0.60] 145 461 658 734] 14.00] 19.00[ 2250] 132 020 0.70)
Total 4,642,644 4,632.802] _5.400 16.90 5.670.0
Maximum | 172,318 71.954) 360[ o021 170[ o070 145 461 698 734 17.00] 2000 3375 201 000 000 000 _0.00] 030 _ 1.00]
Minimum 147,344 146,121 360 0.00 __0.80[ 0.30) 51 161 6.58]  7.00[ 14.00) 17Aﬁ 90.0] 053] 0.00 X 0.00[_0.00_0.10] o.ﬂ
Average 165,809 165457 360 oa8[ 127 0.54) 604 196] 6.82] 708 1555 18.64 2I8.1 1.32[#DIV/0! [ #DIV/O! [ #ZDIV/o [ #DIV/O] 023 0.73]

Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as Al,(SO,4);*14.3H,0.
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Table M31.1.3

Daily Flow Rate, Water Quality and Chemical Dosage
at Salaulim WTP in 2003 (2/6)

Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn® Tron Residual Chlorine
Data Flow Rate |n Flow Rate| Ajym’ AP NTU Ca(OH),| ca? mg/l Cly(gas)| ¢ mg/l mg/l mg/l
m'/d m'/d ke/d mg/l Raw | Treated | ke/d mg/l Raw_| Treated | Raw | Treated | kg/d mg/l Raw | Treated | Raw | Treated Pre Treated
T-Mar-03|  162.514] 153,041 230 027] 1.620] 539
2-Mar-03| 167,469 160,237 5400 029 1,944 6.27
3-Mar-03| 161,128 152,147 540l 030 1,944 6.52 165.0]  1.02]
4-Mar-03[  166,992] 155,835 5400 029 1,944 6.29 2293|137
5-Mar-03| 161,514 151,494 540l 030 1,944 651 1543]  0.96]
6-Mar-03| 159461  145.402] s40  030[ 1.60] 070 1944 659 663 771 1500 20.00] 1543 097 030 0.30[  0.80
7-Mar-03| 165,080 148,149 s40 029 150 070 1944 637 654 800 1600 26.00 1543 093[ 030 0.20[  0.60
8-Mar-03|  174,067] 157,149 s40l 028] 1.80] 070 1944 604] 659 810[ 16.00f 27.00 1543 089 040 0.30[  0.80
9-Mar-03| 174,766 158,664 s40 o028 1.80] 070 1951 603] 657 808 1600 27.00] 1543 088 050 1.20
10-Mar-03| 174,059 157,601 s40l 028] 1.80] o060 1963| 610 662 790 17.00] 26.00] 1543 089 040 1.00
11-Mar-03|  173920[ 157,341 540l 028 1965 611 2443 1.40)
12-Mar-03| 169,592 153,675 s40] 029 160|070 1965 626 663 7.90 17.000 2500 1543 091 0.0 1.00
13-Mar-03| 173240 154,510 s40l  028] 140 040 1968 6.14] 676 824 17.00] 25.00] 1543 089 040 1.20
14-Mar-03| 170241 151,062 s40l 029 160 040 1968 625 672] 837 1600 26.00 1543 091f 040 1.20
15-Mar-03| 167,781 150,414 s40  029) 150|050 1968  634] 6.65 818 1600 2500 1543 092[ 030 1.20
16-Mar-03| 167,289 149,821 s40l 029 1,968 6.36 1543|092
17-Mar-03| 167,326 147,641 5400 029 1,968 6.36 218.6| 131
18-Mar-03| 168368 149,539 540l 029 1,968 6.32 1543|092
19-Mar-03| 169,170 149,638 540l 029 1,97 6.09 1543] 091
20-Mar-03| 169,738 150,933 540l 029 1,960  6.24 2143  1.26]
21-Mar-03|  167,880| 149,942 600 032[ 180 070 1960 631] 690 838 16.00| 27.00 1243 074[ 050 120
22-Mar-03| 171,768  154,300) 7200 038 1,960 6.17 1243|072
23-Mar-03|  176,199] 155,541 720 037 1,890 5.80 1243 071
24-Mar-03 23,251 16,236 1200 046 175 407 1243|533
25-Mar-03 83,328 71,839 s40l 0s8[ 150|070 15400 9.99| 670] 810 16.00f 25.00 1243 149  0.80 1.20
26-Mar-03| 160,160 137,064 720 040[ 150] 070 1924 649| 670 805 1600 2500 1243 078 040 1.00
27-Mar-03| 161,732 137,251 720 o040[ 150|070 1998 668] 675 818 16.00[ 27.00 1243 077[ 040 1.20
28-Mar-03| 162,193 139,104 7200 040 1,850  6.17 1243|077
29-Mar-03| 163,634 138,391 7200 040 1,776|  5.87 1243|076
30-Mar-03| 164,346 140,861 7200 039 1,702]  5.60 2243 1.36)
31-Mar-03]  165.5 140.969) 7200 039 1.55 5.07, 160.0] 097,
Total 4.963.799]4.435,791] 17.760 57,07 4.580.0
Maximum | 176.1 160.237 720 058 1.80]  0.70] 1.9 999|690 838 17.00] 27.00] 2443|535 080 0.00] 0.00 000 030 120
Minimum 232 16,236 120 027]_1.40]0.40] 75| 407] 654 771 15.00] zo.ﬁ 1243 0.1 oﬁ 0.00) oﬂ 0.00] 020 0.60
Average 160.12 143,090) 573 033 161 o063 1841 622 6.67] 809 16.15] 2546 1579 13| o42[#DIv/or[#DIv/or[#DIV/O] 027 1.03]
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as Al,(SO,);*14.3H,0.
Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn® Tron Residual Chlorine
Data | Flow Rate | n Flow Rate[ Alum’ | AL NTU Ca(OH),| ca” mg/l Cl(gas)| ¢ gl mg/l mg/l
m'/d m¥/d ko/d | mo/l | Raw [ Treated]| ko/d | mo/l Treated | Raw | Treated] ke/d [ me/l Treated | Raw [ Treated| Pre [ Treated
T-Apr-03|  165.488] 141,994 720 039] 1.40] 0.60] L628[ 332 7.70]  15.00] 24.00 1.00
2-Apr-03[ 163,948 141,325 720 040[ 120 0.0 1.89%6| 625 8.40|  16.00[ 26.00 1.00
3-Apr-03|  163,864] 143,420 7200 0.40 1,633 5.39 2100] 128
4-Apr-03| 162,167 144,011 7200 040 1,406 4.69 150.0]  0.92]
S-Apr-03|  163,331] 147,080 7200 040 1332|441 150.0]  0.92]
6-Apr-03| 162,465 153,719 7200 040 1480  4.92 150.0]  0.92]
7-Apr-03|  158,768] 157,806 7200 041 1,554 5.29 2250 142
8-Apr-03[ 159259 164,751 7200 041 1ol 070 1,332] 452 68| 7.75| 16.00] 24.00[ 1250| 078 030 1.00
9-Apr-03[  161,757| 172,793 720 o040[ 160 060 1332| 445 681 7.53| 1500] 2200 1250 0.77[ 040 1.00
10-Apr-03| 153,793  167,198] 7200 042 1,554 5.46 1250 081
1-Apr-03| 139,340  151,340) 7200 047 180 070 1406| 545 680 7.70| 17.00| 24.00] 1250 090[  0.40 1.00
12-Apr-03| 144,939  159,628] 7200 045 1332] 497 1250/ 0.86]
13-Apr-03| 145371 165,426 660  0.41 L0l 413 1250/ 0.86]
14-Apr-03| 142,765 166,167 3600 023 888l 336 1250 0.88|
15-Apr-03| 142,632  168.,390) 360 023 180 050, 666| 252|698  7.60[ 18.00| 24.00] 1250 0.8 0.30[  0.60
16-Apr-03|  140,663|  168,879) 360 023 444 171 12500 0.89)
17-Apr-03| 143,504 171,545 3600 023 444 167 1250 087
18-Apr-03| 140348 172,419 360 023 444 171 1942| 138
19-Apr-03|  143,008]  174,090) 3600 023 444 1.68] 1192|  0.83]
20-Apr-03|  138,957| 177,690 360 023 444 173 2092|151
21-Apr-03| 141,512 167,198 360 023 444 170 159.2|  L13|
22-Apr-03|  108,601|  149,966] 3600 030[  2.00]  0.80] 444] 221 695  7.25] 17.00] 21.00] 1592 147 0.30[  0.70
23-Apr-03| 135322 172,084 360 024 280 1.0 444 177 698 7200 17.00] 20.00] 1592 118 0.30[  0.60
24-Apr-03| 141,061 173,261 3600 023 444 1.70) 159.2|  1.13|
25-Apr-03|  140,606] 176,709 360 023 444 171 159.2|  L.13|
26-Apr-03| 141,770 178,521 3600 023 444 1.69) 1592|112
27-Apr-03|  140,101| 172,565 360 023 444|171 1592|114
28-Apr-03| 149,733 171,784 360 022 444 1.60 1592 1.06)
29-Apr-03|  144,963| 175336 360 022 330 150 444] 166 700 7.28] 17.00] 22.00] 2592 179 0.20[  0.60
30-Apr-03] 146,618 175459 360 022 44] 164 2442 167
Total 4.426.654]4.922.554] 15.420 27.209 4.435.0
Maximum 165488 178,321 7d 047] 330 150 1.896] 625 7.00] 840 18.00] 26.00] 2592 179|040 0.0 0.00] 0.00] _030] _ 1.00]
Minimum 108, nﬂ 141,325 360] 022|120 0.50] 24 1.60[  6.80]  7.20] 15.00) zo.ﬁ 1192 077] 030 0.00] 000 0.00] _0.20] _0.60]
Average 147.555]  164.085 514 031 1.97] 0.82] 07, 3.23 6.89) 7.60] 16.44] 23.00[ 158.4] 1.09) 0.36] #DIV/0! | #DIV/0!] #DIV/0! 028 083
Concentration was calculated by dividing the dose of chemical into Intake flow.

Formula of alum was assumed as Al,(SO,);*14.3H,0.
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Table M31.1.3 Daily Flow Rate, Water Quality and Chemical Dosage
at Salaulim WTP in 2003 (3/6)

Raw Water| T issi Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn*' Tron Residual Chlorine
Data Flow Rate [ n Flow Rate| Apum” | A" NTU Ca(OH),| Ca®* g/l Cly(gas)| ¢ mg/l mg/l mg/l
m'/d m'/d ke/d | mg/l Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated Treated | Raw | Treated Pre Treated
[-May-03]  146,706] 174,362 360] 0.2
2-May-03 143,444 170,246, 360) 0.23 3.00 1.50] 444 1.67 6.90 7.28, 17.00]  20.00 0.30] 0.50
3-May-03 141,533 172,073 360) 0.23 444 1.70) 175.0] 1.24
4-May-03) 141,951 171,021 360) 0.23 444 1.69 175.0f 1.23
5-May-03 139,342 169,673 360) 0.23 432 1.68 175.0] 1.26
6-May-03 137,703 169,867, 360) 0.24} 2.80 1.20] 432 1.70 7.05 7.28, 17.00]  20.00]  303.6| 2.20 0.20] 0.60
7-May-03 129,340 157.812] 360) 0.25 2.00 1.20] 432 1.81 7.00 7.18, 18.00]  20.00] 203.6| 1.57 0.20] 0.60
8-May-03 140,330} 175,757 360) 0.23 432 1.66) 203.6| 1.45)
9-May-03 138,069 174,295 360) 0.23 432 1.69 203.6| 1.47
10-May-03| 142,137 177,710 360 0.23 432] 1.64] 303.6| 2.14
11-May-03| 138,843 178,150 360) 0.23 432 1.68 228.6| 1.65)
12-May-03| 140,374} 179,077, 360) 0.23 2.20 1.20] 432 1.66 6.94 7.24 17.00] 19.00] 341.1 243 0.10] 0.50
13-May-03| 132,531 171,360 360) 0.24 1.50 0.70] 432 1.76 7.03 7.15 16.00]  20.00] 212.5 1.60) 0.04 0.20] 0.60
14-May-03| 140,744} 173,698 360) 0.23 1.50 0.50] 432 1.66 7.10, 7.32 17.00]  21.00] 212.5 1.51 0.04 0.30] 0.60
15-May-03| 133,188 166,245 360) 0.24 432 1.75 212.5] 1.60)
16-May-03| 133,111 167,093 360 0.24 1.50 0.50] 432 1.75 7.10, 7.26 17.00] 19.00] 2125 1.60) 0.04 0.30] 0.60
17-May-03| 139,078 171,368 360 0.23 1.60] 0.50] 432] 1.68 7.14] 7.32) 17.00] 19.00]  212.5 1.53 0.04 0.30] 0.60)
18-May-03| 135,480 170,472 360) 0.24 432 1.72 212.5 1.57,
19-May-03| 144,470| 169,553 360) 0.22 432 1.62 225.0f 1.56
20-May-03| 157,969 172,281 360) 0.21 1.60 0.60] 478, 1.64 7.14 735 17.00] 19.00] 1125 0.71 0.04 0.30) 0.60
21-May-03 159,028 171,640 360) 0.20 1.60 0.50] 468, 1.59 7.14 7.36 17.00]  20.00] 187.5 118, 0.02 0.30] 0.60
22-May-03| 150,709 158,175 360 0.21 1.50] 0.50] 468 1.68 7.03 7.30, 17.00] 19.00 187.5 1.24] 0.04 0.30] 0.60)
23-May-03 157,766 172,848 360 0.21 1.50 0.50] 468, 1.60 7.11 7.36 17.00]  20.00] 187.5 1.19) 0.04 0.30] 0.60
24-May-03| 154,390] 162,123 360 0.21 1.50] 0.50] 468 1.64] 7.06] 7.32) 17.00] 19.00 187.5 1.21 0.02 0.30] 0.60)
25-May-03 159,941 171,501 360 0.20 468, 1.58 187.5 1.17,
26-May-03 154,579 166,030 360) 0.21 1.50 0.50] 468 1.64 7.08, 7.36 17.00]  20.00| 316.1 2.04 0.04 0.30] 0.60
27-May-03| 150,321 159,169 360) 0.22 1.50 0.50] 468, 1.68 7.10, 7.39, 17.00]  20.00]  203.6| 1.35 0.04 0.30] 0.60
28-May-03 154,857 158,989 360) 0.21 2.70 1.00| 468, 1.63 7.08, 7.20 18.00]  20.00] 203.6| 1.31 0.04 0.20) 0.60
29-May-03| 162,882 167,614 360 0.20 2.00 0.80] 468 1.55 7.10] 7.32) 17.00] 19.00[  203.6f 1.25] 0.04 0.20] 0.60)
30-May-03| 164,837, 167,931 360) 0.20 2.70 1.20] 468, 1.53 7.14 7.26 17.00] 18.00[  203.6] 1.23 0.01 0.01 0.20] 0.60
31-May-03] 165,229 68,030 360 0.20 2.80) 1.00] 46 1.53 7.10] 725 17.00) 19.00]  203.6| 1.23 0.01 0.20] 0.50,
Total 4.530,882| 5.256.163| 11,160 13.88: 6,196.4
Maximum 165,229 79.077 360) 0.25 3.00 1.50) 47 1.81 7.14 7.39) 18.00] 21.00 41.1 243 0.00 0.00} 0.04 0.01 0.30 0.60
Minimum 129,340 57812 360 0.20 1.50 0.50) 43 1.53 6.90 7.15 16.00] 18.00, 12.5 0.71 0.00 O,d 0.01 0.01 0.10) 0.50
Average 146,157 69.554 360) 0.22 1.95 0.78) 448 1.66 7.07, 7.29) 17.05] 19.53] 13.7 L.47] #D1v/0![#DIV/0! 0.03 0.01 0.25) 0.58|
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO,);*14.3H,0.
Raw Water| T issi Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn®' Tron Residual Chlorine
Data | Flow Rate |n Flow Rate AL NTU Ca(OH),] Ca® o/l Cly(gas) mg/l mg/l mg/l
m’/d m’/d mg/l Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated Raw | Treated| Raw | Treated Pre | Treated
1-Jun-03| 157,841 160,384 0.21 468 1.60) 368.6| 2.34
2-Jun-03 162,783 164,359 0.20 2.60 1.40) 468, 1.55 7.02 7.26 16.00] 19.00f  165.0] 1.01 0.01 0.20] 0.60
3-Jun-03 161,947 169,003 0.20 2.50 1.50] 468, 1.56 7.02 7.25 16.00] 19.00]  165.0] 1.02 0.01 0.20] 0.60
4-Jun-03 136,428 140,926, 0.24} 2.40 1.40) 468, 1.85 7.01 7.26 16.00] 19.00f  165.0] 1.21 0.01 0.20] 0.60
5-Jun-03| 164,083 170,054 0.20 2.40 1.20] 468, 1.54 7.03 7.22| 16.00] 19.00]  165.0] 1.01 0.01 0.20] 0.60
6-Jun-03 162,443 169,234 0.20 2.40 1.20f 468 1.56] 7.04 7.22] 16.00] 18.00 165.0f 1.02] 0.01 0.20] 0.60)
7-Jun-03 163,474 172,902 0.20 468, 1.55 165.0f 1.01
8-Jun-03 159,603 168,904 0.20 2.40 1.20f 468 1.59] 7.04 7.24 16.00] 19.00 165.0f 1.03 0.01 0.20] 0.60)
9-Jun-03 160,716 169,277, 0.20 2.40 1.20] 468, 1.57 7.04 7.23 16.00] 18.00[  165.0] 1.03 0.02 0.20] 0.50
10-Jun-03 159,872 169,480 0.20 2.80 1.20] 468, 1.58 7.10, 7.32 17.00]  20.00] 221.3 1.38, 0.04 0.01 0.60
11-Jun-03 158,813 159,544 0.20 2.90 1.30) 468, 1.59 7.05 7.20 18.00]  21.00] 131.3 0.83 0.05 0.01 0.20] 0.60
12-Jun-03 149,592, 152,007, 0.22 2.80 1.40) 468, 1.69 7.06 7.23 17.00]  20.00] 213.1 1.42 0.06 0.01 0.20] 0.40
13-Jun-03 147,077| 151,659 0.22 3.00 1.50f 468 1.72] 7.10] 7.40 17.00] 20.00] 138.1 0.94 0.06) 0.01 0.20] 0.60)
14-Jun-03 143,086 148,578 0.23 3.00 1.50] 468, 1.77 7.08, 7.39, 17.00]  20.00] 138.1 0.96 0.06 0.02 0.20] 0.50
15-Jun-03 138,771 146,091 0.23 6.00 2.00] 468 1.82 7.03 731 17.00]  20.00] 138.1 0.99 0.08 0.02, 0.20] 0.60
16-Jun-03 138,227, 150,748 0.35 936 3.66 138.1 1.00
17-Jun-03 134,528 135,903 0.40 4.20] 1.20] 936 3.76 6.96 7.84 16.00] 22.00] 138.1 1.03 0.10 0.08 0.02, 0.20] 0.60
18-Jun-03 149,150} 154,394 0.43 7.00 2.00] 1,092 3.96 7.01 7.98 18.00]  22.00[ 138.1 0.93 0.30 0.06 0.02] 0.20] 0.60
19-Jun-03 141,215 147,801 0.50 6.40 2.20] 1,170 4.48 7.04 7.96 18.00] 22.00] 138.1 0.98 0.30 0.05 0.02, 0.20] 0.60
20-Jun-03| 141,008 148,495 0.57, 7.00 2.00] 1,170 4.49 7.16] 8.47| 18.00] 24.00] 138.1 0.98 0.30, 0.05 0.05] 0.20] 0.60)
21-Jun-03 135,020 145,473 0.60 7.60 2.20] 1,170 4.68 7.10] 8.07 18.00)  23.00] 138.1 1.02 0.30 0.05 0.02] 0.20] 0.60
22-Jun-03 148,369 155,043 0.69 1,409 513 228.1 1.54
23-Jun-03 145831 152,303 1.00 18.20, 2.50f 2,772 10.27, 6.87, 7.61 20.00]  26.00] 146.3 1.00 3.20 0.05 0.08 0.05 0.50
24-Jun-03 133,121 141,593 1.01 22.00] 1.80[ 2,772 11.26 6.90 8.04|  20.00] 26.00] 146.3 1.10 3.60 0.30) 0.70 0.05 1.20
25-Jun-03| 145,788 150,992 0.89) 25.00] 2.30] 3,234 11.99 6.78] 8.10] 21.00 30.00] 2155 1.48] 3.00 0.20] 0.50 0.05] 1.00]
26-Jun-03 139,278 145,038 0.93 24.00| 2.20f 3,188 12.37, 6.81 821 21.00  32.00] 159.2 1.14 3.00 0.20] 0.50 0.05 1.00
27-Jun-03 135,116} 136,816 0.96]  28.00 2.50f 3,192 12.77 6.67 8.03 20.00] 31.00] 159.2 118, 2.80 0.10] 0.80 0.06] 1.20
28-Jun-03 136,293 132,384 0.95]  22.00 2.20f 3,040 12.06 6.86) 8.41 18.00]  32.00] 159.2 1.17 1.80 0.05 0.50 0.03, 1.20
29-Jun-03 136,052 132,315 0.95 2,584 10.27, 159.2] 1.17
30-Jun-03 140,556 138,610 0.92] 20.00 2.00f 2,102 8.08 6.81 8.48 18.00] 29.00[ 159.2 1.13 1.20, 0.60 0.05) 0.60
Total 4.426,081] 4.580.310 37.787 5,029.0
Maximum 164,083 72,902 1.01 28.00] 2.50] 3.234] 12.77 7.16] 8.48] 21.00] 32.00] 368.6] 2.34 3.60, 0.30] 0.80) 0.06] 0.20, 1.20]
Minimum 133,121 32315 0.20 2.40 1.20) 468, 1.54 6.67, 7.20, 16.00] 18.00, 131.3 0.83 0.10 0.05) 0.01 0.01 0.20) 0.40
Average 147,536 52,677 0.48 9.16 1.72 ],2Eﬁ 4.79 6.98) 7.67 17.64) 22.84 167.6] 1.13 1.66) 0.15 0.18 0.03) 0.20) 0.68

Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO,);*14.3H,0.
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Table M31.1.3 Daily Flow Rate, Water Quality and Chemical Dosage
at Salaulim WTP in 2003 (4/6)

Raw Water| Transmissio| _Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn® Tron Residual Chlorine
Data Flow Rate | n Flow Rate| Alum' | AP* NTU Ca(OH),| Ca** mg/l Cly(gas)| > mg/l mg/l mg/l
m’/d v ke/d mg/l Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated| Pre | Treated
1-Jul-03] 132,745 122,981 1,440} 0.98[  20.00 1.80] 1,920] 7.82 6.78) 8.03 18.00]  27.00[ 249.2] 1.88| 0.60] 0.05) 0.60]
2-Jul-03 140,564} 134,258 1,440] 0.92|  20.00 2.00] 1,920] 7.38, 6.70) 7.91 16.00]  25.00] 159.2 113 0.80] 0.06) 1.00|
3-Jul-03| 140,934 129,385 1,440} 0.92 18.00 2.00] 1,920] 7.36 6.71 7.93 16.00]  24.00[ 159.2| 1.13 0.80] 0.60] 0.05 1.00]
4-Jul-03 131,573 117,943 1,440] 0.99) 15.00 2.00] 1,920] 7.89) 6.71 7.85 16.00]  24.00] 159.2 121 0.60] 0.70] 0.06) 1.00|
5-Jul-03| 138,674 124,450 1,440} 0.93 1,920] 7.48] 159.2] 115
6-Jul-03| 134,330f 126,267, 1,200] 0.80) 1,280] 5.15 159.2] 1.19
7-Jul-03| 137,165 130,034 1,080] 0.71 1,152 4.54 228.5 1.67|
8-Jul-03| 130,343 117.211 1,080] 0.75 10.00 2.00] 1,152 4.78 6.83 7.64 16.00]  22.00] 159.2 122 0.30) 0.60] 0.05 1.00|
9-Jul-03 135,954 119,483 720] 0.48, 6.00 1.80| 960 3.82 6.81 7.67 16.00f  20.00] 159.2 1.17] 0.40) 0.02 0.80]
10-Jul-03, 142,033 126,685 720] 0.46) 6.00 2.10] 960 3.65 6.75 7.60) 16.00 19.00( 271.7 1.91 0.40) 0.01 1.00]
11-Jul-03 144,793 129,072 720] 0.45 5.00 2.00] 960 3.58 6.82, 7.60) 17.00]  20.00] 181.7 1.26) 0.10] 0.02, 1.01
12-Jul-03) 146,617 130,172 720] 0.44] 5.00 2.00] 960 3.54 6.93 7.56) 17.00 19.00 181.7 1.24 0.20] 0.02 0.80]
13-Jul-03 147,343 132,960 720] 0.44] 960 352 181.7 123
14-Jul-03) 143,314} 124,807, 720] 0.45 5.00 1.80] 960) 3.62 6.86) 7.51 17.00 19.00] 181.7 1.27 0.10] 0.02 0.20 0.80]
15-Jul-03 146,687 132,059 720] 0.44] 4.00 2.00] 960 3.54 6.80) 7.60) 17.00]  20.00] 181.7 1.24 0.10] 0.05 0.20 0.60]
16-Jul-03) 147,226 130,293 720] 0.44] 4.50 1.60| 960 3.52 6.85 7.64 17.00]  20.00] 181.7 1.23 0.10] 0.05 0.20 0.70]
17-Jul-03 149,318 132,184 720] 0.43 5.00 1.60| 960 3.48 6.82, 7.60) 17.00]  20.00] 181.7 1.22 0.10] 0.05 0.20 0.50]
18-Jul-03) 149,223 133,052 720] 0.43 4.50 1.60| 960) 3.48 6.87 7.61 16.00]  20.00] 151.0 1.01 0.10] 0.02 1.00]
19-Jul-03 146,174] 128,472 720] 0.44] 4.00 1.50] 960 3.55 6.86) 7.62, 16.00) 19.00]  226.0 1.55 0.01 0.05 0.20 0.80]
20-Jul-03| 148,569 132,254 720] 0.44] 960 3.49 156.8 1.06
21-Jul-03| 150,779 133,882 720] 0.43 4.00 1.50] 960 3.44 6.81 7.59) 16.00 19.00]  156.8 1.04 0.20] 0.01 0.20 0.60]
22-Jul-03| 149,852 135,457, 720] 0.43 4.00 1.80] 960) 3.46 6.80) 7.54 16.00]  20.00] 156.8 1.05 0.20] 0.02 1.00]
23-Jul-03| 149,049 133,583 720] 0.43 3.80 1.80| 960 3.48 6.80) 7.60) 16.00) 19.00]  156.8 1.05 0.20] 0.02, 0.60]
24-Jul-03| 146,728 133,738 720] 0.44] 4.00 1.60| 985 3.63 6.81 7.59) 16.00 19.00] 156.8 1.07 0.20] 0.01 0.20 0.80]
25-Jul-03| 140,340} 125,089 720] 0.46| 3.50 1.70] 1,095 4.22 6.80) 7.63 15.00]  20.00] 156.8 112 0.50] 0.20 0.60]
26-Jul-03| 143,290] 130,436/ 720] 0.45 4.00 1.50] 1,095 4.13 6.80) 7.63 16.00 19.00]  156.8 1.09) 0.10] 0.05 0.20 0.60]
27-Jul-03| 144,362 127,754 720] 0.45 1,095 4.10] 156.8, 1.09
28-Jul-03| 144,906 129,995 720] 0.45 3.50 1.50] 1,095 4.08] 6.72] 7.58, 16.00 18.00]  238.6 1.65 0.01 0.20 0.60]
29-Jul-03| 146,155 131,003 720] 0.44] 4.00 1.00| 1,095 4.05 6.65 7.57 16.00 19.00]  156.8 1.07 0.05 0.20 0.60]
30-Jul-03, 144,071 129,636 720 0.45] 4.00 1.80f 1,095 4.11 6.60) 7.60] 15.00 20.00 156.8 1.09] 0.10] 0.05] 0.20) 0.60]
31-Jul-03 147,683 131.045] 720] 0.44) 3.% 1.60) 1,095 4.01 6.64 7.59, 16.00[ 20.00] 210.4 1.42 0.10) 0.05) 0.20 0.60)
Total 4,440,794] 3.995.640] 27.120) 36,234 5,530.5)
Maximum 150,779} 135.457, 1.440] .99) 20.(2‘ 2.10) 1,920] 7.89) 6.93) 8.03 18.00] 27.00] 271.7 1.91 0.80) 0.00) 0.80) 0.06) 0.2£| 1.01
Minimum 130,343 117,211 720] 0.43 3.50 1.00] 960) X 6.60) 7.51 15.00 18.00] 151.0 1.01 0.30) 0.00 0.01 0.01 0.20 0.50]
Average 143,251 128.892] 875) .56) 6.82] 1.74 1.169] 4.45 6.78] 7.65) 16.24]  20.44] 178.4 1.25 0.57] #DIV/0! | 0.26] 0.04] O.ZQ 0.77
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO,);*14.3H,0.
Raw Water | T issi Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn* Iron Residual Chlorine
Data | Flow Rate | n Flow Rate| Alum | AP NTU ; mg/l Cly(gas) mg/l mg/l me/l
m'/d m/d ke/d mg/l Raw | Treated | keo/d mg/l Raw | Treated | Raw | Treated | ko/d Raw | Treated | Raw | Treated| Pre | Treated
T-Aug-03| 148,338 132,282 600) 3.00 1.00] 949] 3.46 6.66| 7.50) 11.00 19.00]  210.4 0.05) 0.20 0.50]
2-Aug-03) 149,209 133,230 360] 3.00 1.00| 657 2.38 6.60) 7.42 15.00 18.00] 210.4 0.05 0.20 0.60]
3-Aug-03) 151,135 135,357, 360) 0.21 730] 2.61 210.4]
4-Aug-03) 151,311 137,214 360) 0.21 3.00 1.00| 1,095 391 6.51 7.20 15.00 17.00[ 2104 0.02] 0.05 0.20 0.60]
5-Aug-03| 151,513 137,871 360) 0.21 3.00 1.00| 1,095 391 6.54 7.22 16.00 18.00] 210.4 0.05 0.20 0.60]
6-Aug-03) 59,621 137,189 360) 0.54] 3.00 1.50] 1,095 9.93 6.60) 7.29 17.00]  20.00[ 300.4| 0.05 0.02 0.20 0.60]
7-Aug-03| 135.124] 360] 3.00 1.00| 1,125 6.58] 7.26 16.00 19.00] 246.8 0.08 0.03, 0.20 0.40)
8-Aug-03| 135,170] 360) 3.00 1.00| 1,140] 6.62, 7.37, 16.00 19.00]  165.0 0.05 0.02, 0.20 0.50]
9-Aug-03) 132,195 360) 3.00 1.00| 1,140] 6.48) 7.24 15.00 18.00f  165.0 0.05 0.20 0.60]
10-Aug-03| 32,590 131,755 360] 0.99) 3.00 1.00| 1,167 19.36 6.51 7.28, 16.00 19.00]  165.0 5.06 0.05 0.20 0.60]
11-Aug-03] 150,161 360 0.22] 1,245 4.48 165.0] 1.10]
12-Aug-03| 147,022 360) 0.22 3.00 1.00| 1,162 4.27 6.50) 7.53 16.00[  20.00] 165.0 1.12 0.05 0.20 0.50]
13-Aug-03 148,478 360) 0.22 3.00 1.00| 996 3.63 6.57 7.52, 15.00f  20.00] 165.0 111 0.05 0.20 0.60]
14-Aug-03 149,912 360) 0.22 3.00 1.00] 996 3.59 6.51 7.41 15.00 19.00]  165.0 1.10) 0.03, 0.20 0.60]
15-Aug-03| 147,187 360) 0.22 3.00 1.00| 996 3.66 6.50) 7.41 15.00 19.00]  255.0 1.73 0.05 0.20 0.60]
16-Aug-03 145,367 360) 0.22 3.00 1.00| 996 3.70 6.43) 7.36 15.00 18.00]  165.0 1.14 0.04 0.20 0.60]
17-Aug-03| 145,680} 360) 0.22 996 3.70 165.0] 1.13
18-Aug-03| 143,956} 360] 0.23 996 3.74 246.8] 1.71
19-Aug-03 142,296} 360) 0.23 3.00 1.00] 996 3.78 6.47 7.33 15.00 18.00] 1718, 1.21 0.05 0.20 0.60]
20-Aug-03 143,210f 360) 0.23 3.00 1.00| 996 3.76 6.40) 7.28, 15.00 17.001 171.8 1.20 0.08, 0.01 0.20 0.60]
21-Aug-03 145,451 360) 0.22 3.00 1.00| 996 3.70 6.41 7.31 16.00 19.00] 171.8 1.18| 0.04 0.20 0.60)
22-Aug-03 143,789 360) 0.23 3.00 1.20] 996 3.74 6.50) 7.30, 15.00 19.00] 171.8 1.19 0.04 0.20 0.50]
23-Aug-03 147,081 360) 0.22 3.00 1.00| 996 3.66 6.50) 7.30 15.00 19.00] 171.8 1.17 0.03, 0.20 0.60]
24-Aug-03 145,925 360) 0.22 996 3.69 261.8] 1.79)
25-Aug-03 145,162 360) 0.22 2.50 0.80] 996 37 6.51 7.31 1.00 18.00] 171.8 1.18 0.04 0.20 0.50]
26-Aug-03 146,474} 360) 0.22 2.80 1.00| 996 3.68 6.50) 7.30, 15.00 19.00] 171.8 1.17] 0.03, 0.20 0.50]
27-Aug-03 146,342 360) 0.22 3.00 1.00] 996 3.68 6.46) 7.27 15.00 19.00] 1718, 1.17 0.03, 0.20 0.60]
28-Aug-03 143,253 360) 0.23 3.00 1.00| 996 3.76 6.53 7.31 15.00 19.00] 246.8 1.72 0.03, 0.20 0.60]
29-Aug-03 148,657 360) 0.22 3.00 1.00| 996 3.62 6.48 7.29 15.00 18.00]  165.0 111 0.04 0.20 0.50]
30-Aug-03 148,847 360) 0.22 996 3.62 165.0] 111
31-Aug-03) 150,994} 360] 0.21 996 3.57, 165.0] 1.09
Total 3.918.961| 1.347.387] _11,400] 31,524] 5.964.2
Maximum 151,513 37,871 600) 0.99) 3.00 1.50] 1,245 19.36) 6.66) 7.53 17.00]  20.00] 300.4 5.06 0.00) 0.00 0.08, 0.05 0.20 0.60)
Minimum 32,590 31,755 360) 0.21 2.50 0.80) 657] 2.38 6.40) 7.20, 1.00, 17.00] 165.0 1.09) 0.00) 0.00 0.02 0.01 0.20 0.40)
Average 139,963 34,73 368 0.26] 2.97 1.02f 1,017] 4.44 6.52] 7.33 14.58 18.67| 192.4 1.56] #DIV/0!] #DIV/0! 0.05] 0.03] 0.20) 0.56]

Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO;)y*14.3H,0.
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Table M31.

1.3

Daily Flow Rate, Water Quality and Chemical Dosage

at Salaulim WTP in 2003 (5/6)

Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn’" Tron Residual Chlorine
Data Flow Rate | n Flow Rate[ Ajum®™ [ AP NTU Ca(OH), mg/l Cly(gas)| I’ mg/l mg/l mg/l
m'/d m'/d ke/d mg/l Raw | Treated| keo/d me/l Raw | Treated | Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated| Pre | Treated
1-Sep-03| 73,267, 360 2.90 1.50] 1,041 7.25] 15.00| 19.00]  165.0 0.05| 0.05| 0.20 0.60]
2-Sep-03| 73,767, 360) 912] 255.0]
3-Sep-03| 79,801 360) 2.80 1.20] 912] 6.43 7.22 14.00 19.00]  165.0 0.01 0.02 0.20 0.60]
4-Sep-03 74,329 360) 3.00 1.20] 1,368 6.30 7.40 14.00 19.00]  165.0 0.05 0.05 0.20 0.60]
5-Sep-03| 74,318 360) 3.00 1.50] 1,368 6.33 7.53 14.00 19.00]  165.0 0.05 0.03, 0.20 0.60]
6-Sep-03| 73,191 360) 3.00 1.00] 1,368 6.34 7.47 14.00]  20.00[ 165.0| 0.04 0.20 0.50]
7-Sep-03| 73,453 360) 1,368 165.0
8-Sep-03| 136,762 360) 0.24] 3.00 1.00] 1,368 5.41 6.33 7.31 15.00 19.00]  246.8 1.80) 0.03, 0.20 0.60]
9-Sep-03| 145,353 360) 0.22 3.00 1.50] 1,368 5.09 6.40 7.40 15.00 19.00] 171.8 1.18 0.05 0.05 0.20 0.60]
10-Sep-03 142,374] 360) 0.23 3.00 1.20] 1,215 4.61 6.40 7.40 14.00 19.00] 171.8 121 0.05 0.02 0.20 0.60]
11-Sep-03 137,771 360) 0.24] 3.50 1.20] 1,194] 4.68 6.41 7.43 14.00 19.00]  253.6 1.84 0.05 0.02 0.20 0.60]
12-Sep-03 136,501 360) 0.24] 3.00 1.20] 1,245 4.93 6.60 7.30, 15.00 19.00] 163.6 1.20 0.05 0.20 0.60]
13-Sep-03 132,614} 360) 0.24] 3.00 1.00| 1,245 5.07 6.47 7.31 14.00 19.00] 163.6 123 0.05 0.01 0.20 0.60]
14-Sep-03 34,312 360) 0.94 1,245 19.61 163.6 4.77)
15-Sep-03 73,557, 360) 0.44] 2.50 1.00] 1,079] 7.93 6.43 7.30, 14.00 19.00]  163.6 2.22 0.03, 0.20 0.60]
16-Sep-03 142,327 360) 0.23 3.00 1.20] 1,079] 4.10 6.62 7.28, 16.00]  20.00] 163.6 115 0.05 0.20 0.60]
17-Sep-03) 65,862 180] 0.25 498 4.09 163.6] 2.48
18-Sep-03 139,654} 360] 0.23 3.80, 1.40) 996 3.86 6.32 7.21 14.00 18.00] 238.6 1.71 0.03, 0.20 0.80)
19-Sep-03 151,230} 360) 0.21 3.00 1.20] 996 3.56 6.55 7.35 15.00]  20.00[ 156.8| 1.04 0.05 0.20 0.60]
20-Sep-03 153,927 360) 0.21 3.40 1.20] 996 3.50 6.50 7.30, 15.00 19.00]  156.8 1.02 0.04 0.20 0.60]
21-Sep-03 153,579 360) 0.21 996 3.51 231.8] 151
22-Sep-03 152,659 360) 0.21 2.00 1.00| 996 3.53 6.85 7.54 15.00 19.00]  150.0 0.98 0.02] 0.20 0.60]
23-Sep-03 154,520 360) 0.21 2.00 1.00| 830] 2.90 6.90 7.60) 15.00f  20.00] 150.0 0.97 0.02, 0.20 0.70]
24-Sep-03 152,986 360) 0.21 2.00 1.00| 747, 2.64 6.91 7.49 15.00f  20.00] 150.0 0.98 0.01 0.20 0.80]
25-Sep-03 153,545 360) 0.21 2.00 0.80] 747 2.63 6.97 7.41 15.00 19.00]  150.0 0.98 0.20 0.80)
26-Sep-03 75,983 360) 2.00 1.00] 747, 7.02 7.32 15.00 19.00]  150.0 0.02] 0.20 1.00]
27-Sep-03 75,320 360) 2.00 1.00| 747 7.03 7.34 15.00 18.00]  150.0 0.01 0.20 1.00|
28-Sep-03 73,237, 360) 740] 150.0]
29-Sep-03 148,610} 126,745 360) 0.22 2.80 0.60] 6606 2.42 7.02 7.35 16.00 19.00] 2143 1.44 0.02 0.02 0.20 0.80]
30-Sep-03| 150,714 130,985 360) 0.21 2.20 0.80) 66 2.39 7.01 7.34 16.00) 19.00] 221.1 1.47, 0.01 0.20 1.20)
Total 3,405,523 57.730] 10,620] 30,743 5,340.4
Maximum 154,520} 30.985 360) 0.94 3‘% 1.50 1,36 19.61 7.03 7.60) 16.00] 20.00] 255.0 4.77 0.00) 00] 0.05 0.05) 0.22[ 1.20)
Minimum 34,312 26,745 180] 0.21 2.00 0.60) 49; 2.39 6.30 7.21 14.00, 18.00] 150.0 0.97 0.00) 0.00 0.01 0.01 0.20 0.50]
Average 113,517 28.865 354 o027 275 1] 1.025[ 48] 661 737] 1475[ 19.13] 1780[ ise[#Diviotf#pivior] 003 0.03[ 020 0.69]
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO,);*14.3H,0.
Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn®" Tron Residual Chlorine
Data Flow Rate | n Flow Rate| Alym" Al NTU Ca(OH),| ca*" mg/l Cly(gas)| cCI** mg/l mg/l mg/l
m'/d m/d ke/d mg/l Raw | Treated| ke/d mg/l Raw | Treated | Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated| Pre | Treated
T-Oct-03] 152,866 133,563 360) 0.21 2.80 0.70] 6606 2.36 6.84] 7.32| 16.00 19.00] 0.05) 0.20 1.00]
2-Oct-03 147,476} 126,862 360] 0.22 2.50 1.00| 6606 2.44 6.48 7.36 15.00 19.00] 0.05 0.02 0.20 0.80]
3-Oct-03) 144,009 125,462 360) 0.22 2.50 1.00] 666 2.50 6.93 7.24 15.00 18.00]  146.1 1.01 0.02 0.20 1.20]
4-Oct-03| 148,450| 123,752 360) 0.22 2.50 1.00| 666 243 6.94 7.31 15.00 19.00]  146.1 0.98 0.05 0.02 0.20 1.00|
5-Oct-03) 105,644] 110,277 360) 0.31 2.50 1.00] 666 3.41 6.98 7.32 15.00 18.00]  146.1 1.38 0.02 0.20 0.80]
6-Oct-03 151,620} 137.367| 360] 0.21 2.00 1.00| 666 2.37 7.00 7.36, 15.00 18.00] 146.1 0.96 0.05 0.02 0.20 0.80]
7-Oct-03) 154,289 360) 0.21 2.50 1.00] 6606 233 7.10 7.45 15.00 19.00]  146.1 0.95
8-Oct-03 153,001 360] 0.21 1.80 0.80] 666 235 7.14 7.47 16.00 19.00]  146.1 0.95 0.05 0.20 0.80]
9-Oct-03 154,019 360) 0.21 220 1.00| 666 2.34 7.05 7.37, 15.00 19.00] 146.1 0.95 0.02, 0.20 0.80]
10-Oct-03 151,747 360) 0.21 6606 2.37 236.1 1.56)
11-Oct-03| 151,517 360) 0.21 220 0.80) 666 2.38 7.02 7.29 15.00 19.00] 1543 1.02 0.02, 0.20 0.80]
12-Oct-03 149,486 360) 0.22 2.00 1.00] 6606 2.41 7.02 7.33 4.00 19.00] 2443 1.63 0.02] 0.20 0.80]
13-Oct-03 152,660 360) 0.21 666 2.36 180.0 1.18
14-Oct-03) 153,606 360) 0.21 2.00 0.80] 6606 2.34 6.95 7.30, 14.00 19.00]  180.0 1.17 0.05 0.02 0.20 0.90]
15-Oct-03 151,181 360) 0.21 1.80) 1.00| 666 2.38 6.94 7.31 14.00 19.00]  180.0 1.19) 0.05 0.20 0.80]
16-Oct-03 153,899 360) 0.21 2.00 1.00| 6606 2.34 6.96 7.28, 14.00 18.00]  180.0 1.17 0.05 0.02 0.20 0.80]
17-Oct-03) 151,810 360) 0.21 1.80) 0.80) 666 2.37 7.05 7.25 15.00 19.00]  180.0 1.19) 0.20 1.00|
18-Oct-03 151,099 360) 0.21 1.80) 1.00| 6606 2.38 6.98 7.24 15.00 18.00]  180.0 1.19) 0.20 0.80]
19-Oct-03 148,273 360) 0.22, 666 243 292.5 1.97
20-Oct-03| 126,592 360) 0.26] 2.00 0.80] 6606 2.84 7.00 7.31 15.00 19.00]  202.5 1.60) 0.04 0.20 0.80]
21-Oct-03| 141,742 360) 0.23, 1.80) 1.00| 666 2.54 6.95 7.28, 15.00 19.00] 2554 1.80) 0.05 0.20 0.80]
22-Oct-03| 149,706 360) 0.22 1.80) 0.70] 6606 2.40 6.90 7.27 15.00 19.00] 1654 111 0.20 1.00|
23-Oct-03| 150,208 360) 0.22 2.00 0.80] 666 2.40 6.98 7.29 15.00 19.00] 1654 1.10) 0.02, 0.20 0.80]
24-Oct-03| 148,414} 360) 0.22 704] 2.56 165.4 111
25-Oct-03| 149,447 360) 0.22 2.00 0.80) 720] 2.60 7.00 7.30, 15.00 19.00]  294.0 1.97 0.03, 0.20 0.80]
26-Oct-03| 148,781 360) 0.22 720] 2.62 294.0] 1.98,
27-Oct-03| 146,911 360) 0.22 2.00 1.00| 720] 2.65 6.48 7.30, 14.00 18.00] 181.5 1.24 0.02, 0.20 0.80]
28-Oct-03| 147,422 360 0.22] 1.80] 0.80] 720 2.64 6.89) 7.23 15.00 19.00] 181.5 1.23 0.05] 0.02] 0.20) 0.80]
29-Oct-03| 150,657 360) 0.22 2.00 0.80] 720] 2.58 6.90 7.24 14.00 19.00] 181.5 1.20 0.04 0.02 0.20 0.80]
30-Oct-03| 149,189 360 0.22] 2.00 0.80] 720 2.61 6.93 7.24] 14.00 19.00] 181.5 1.22] 0.03] 0.02] 0.20) 0.80]
31-Oct-03] 149,107 7.213 0) 0.22 1.50 0.80) 72_0| 2.61 6.85 7.29 15.00, 19.00] 256.. 1.72 0.05 0.02, 0.20] 0.80)
Total 4,584,828 4,496] 11,160] 21,062] 5,554.
Maximum 54,289 7.367 0) .31 2.80 1.00) 720] 341 7.14 7.47, 16.00, 19.% 94, 1.98 0.00) 0.00 0.05) 0.02, 0.20 1.20)
Minimum 05,644] 0,277] 360 0.21 ]‘ﬁ 0.70] 666 233 6.48 7.23 4.00 18.00] 46. 0.95 ll,ﬁ 0.00, 0.02] 0.02] 0.20) 0.80]
Average 47.898] 27.785 0) .22 2.07] 0.89) 679] 2.50 6.93 7.31 14.42) 18.77] 91.5 1.30[ #DIv/0! [ #DIV/0! 0.04 0.02 0.20 0.85)
Concentration was calculated by dividing the dose of chemical into Intake flow.

Formula of alum was assumed as AL(SO,);*14.3H,0.
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Table M31.1.3

Daily Flow Rate, Water Quality and Chemical Dosage
at Salaulim WTP in 2003 (6/6)

Raw Water | T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn®' Iron Residual Chlorine
Data Flow Rate [ n Flow Rate| Apum” | A" NTU Ca(OH),| ca®* g/l Cly(gas)| ¢ mg/l mg/l mg/l
m/d m'/d keg/d | mg/l Raw | Treated | ke/d mg/l Raw | Treated | Raw | Treated | keg/d mg/l Raw | Treated | Raw | Treated Pre Treated
1-Nov-03| 128,038 360 0.25] 720 3.04 127.9 1.00]
2-Nov-03| 45,064 360) 0.72 1.80 1.00| 6806 8.23 6.81 7.24 15.00] 19.00] 1279 2.84 0.04 0.02 0.20] 0.80
3-Nov-03| 360) 1.50 0.80) 684 6.41 7.25 14.00] 19.00] 127.9 0.04 0.02, 0.20] 0.80
4-Nov-03 78,061 360) 0.42 1.60 0.70] 684 4.74] 6.90 7.30 15.00] 19.00] 1279 1.64 0.05 0.02] 0.20] 0.80
5-Nov-03| 151,831 360) 0.21 1.60 0.80) 684 2.44 6.41 7.29 15.00] 18.00] 127.9 0.84 0.03 0.20] 0.80
6-Nov-03| 152,774] 360) 0.21 1.80) 0.80] 684 2.42 6.98 7.30 15.00| 19.00] 217.9 1.43 0.04 0.02] 0.20] 0.50
7-Nov-03| 80,666 360) 1.80 0.80) 684 7.04 7.40 16.00]  20.00] 165.0) 0.05 0.02, 0.20] 0.80
8-Nov-03| 146,617 360) 0.22 1.50) 0.80] 698 2.57 7.00 7.30 15.00]  20.00[ 165.0f 1.13 0.04 0.02] 0.20] 0.90
9-Nov-03 151,063 360) 0.21 720) 2.58 165.0f 1.09)
10-Nov-03 118,557 360) 0.27 1.50 0.80) 720) 3.28 7.03 7.36 15.00] 19.00]  165.0] 1.39 0.04 0.20] 0.80
11-Nov-03 149,287, 360) 0.22 1.60 0.70] 720) 2.61 7.07 7.32 15.00] 19.00f  255.0] 1.71 0.05 0.02] 0.20] 0.60
12-Nov-03 150,480 360) 0.22 1.80 0.90] 720) 2.59 7.10 7.38, 16.00]  20.00]  180.0| 1.20 0.05 0.05 0.20] 1.00
13-Nov-03] 148,930 360 0.22 1.50] 0.80] 720 2.61 7.04 7.39) 15.00] 20.00] 180.0f 1.21 0.05 0.02] 0.20] 0.80)
14-Nov-03 141,467, 360) 0.23 1.80 0.90] 720) 2.75 7.07 7.38, 16.00]  21.00]  180.0| 1.27 0.05 0.05 0.20] 0.80
15-Nov-03 148,248 360) 0.22 720) 2.63 270.0} 1.82
16-Nov-03 145,942 360) 0.22 720) 2.67 180.0f 1.23
17-Nov-03 146,702 360) 0.22 1.40 0.80) 720) 2.65 7.00 735 15.00]  21.00] 180.0| 1.23 0.04 0.02 0.20) 1.00)
18-Nov-03| 144,033 360 0.22 1.70] 0.80] 724 2.72 7.02] 7.32) 15.00] 20.00] 180.0f 1.25] 0.05 0.05] 0.20] 0.80)
19-Nov-03 143,533 360) 0.23 1.40 0.80) 738 2.78 7.02 7.36 15.00]  20.00] 180.0| 1.25 0.04 0.02 0.20] 0.50
20-Nov-03| 136,123 360 0.24 1.20] 0.80] 738 293 7.00] 7.39) 15.00] 19.00]  270.0| 1.98] 0.05 0.02] 0.20] 0.60)
21-Nov-03| 68,784 360) 1.50 0.90] 738 7.06 7.44 16.00]  20.00]  180.0] 0.04 0.02] 0.20] 1.00
22-Nov-03 75,492 360) 1.40 0.80) 738 7.01 7.38, 16.00] 19.00]  180.0| 0.03 0.20] 0.80
23-Nov-03| 71,231 360) 738 180.0f
24-Nov-03 75,799 360) 1.40 0.80) 738 7.04 7.41 15.00]  20.00] 334.3 0.03 0.01 0.20] 0.80
25-Nov-03| 74,288 360 2.00 1.00f 1,312 7.10] 7.38 17.00] 21.00] 2443 0.20 0.02 0.02] 0.20] 1.00]
26-Nov-03 70,419 420) 2.00 1.00| 1,476 7.06 7.57 16.00]  20.00] 244.3 0.10 0.03 0.02, 0.20] 0.80
27-Nov-03 76,413 540) 1.40 0.80) 1,476 7.08, 7.61 16.00]  22.00] 244.3 0.20 0.04 0.02, 0.20] 0.80
28-Nov-03| 72,525 540) 1.40 0.80) 1,476 7.08, 7.67 16.00]  22.00] 244.3 0.20 0.04 0.01 0.20] 0.80
29-Nov-03 75,168 540) 1.80 0.80) 1,476 7.03, 7.56] 15.00]  22.00] 244.3 0.20 0.03 0.01 0.20] 0.60
30-Nov-03| 71,249 540 1,47 154.3]
Total 3.238.784) 0] 11,580 25,84 5.822.6
Maximum 152,774] 0] 540 0.72 2.0 1.00] 1,47 8.23 7.10] 7.67] 17.00) 22.00] 3343 2.84 0.20) 0.00] 0.05] 0.05] 0.20] 1.00]
Minimum 45,064] 0 360 0.21 1.2 0.70) 684 2.42 6.41 7.24 14.00] 18.00, 127.9] 0.84 0.10 0.00) 0.02 0.01 0.20 0.50
Average 111,682] #DIV/0! 386] 0.26 1.6 0.83) 862 3.12 6.97 7.39 15.38 19.96 194.1 1.42) 0.18] #DIV/0! 0.04 0.02 0.20 0.79
Concentration was calculated by dividing the dose of chemical into Intake flow.
Formula of alum was assumed as AL(SO,);*14.3H,0.
Raw Water| T Alum Dosing Turbidity Ca(OH), Dosing pH Alkalinity Cl Dosing Mn®' Iron Residual Chlorine
Data | Flow Rate | nFlow Rate[ Ajym’ | AP NTU Ca(OH),] ca® o/l Cl(gas)| P me/l mg/l mg/l
m'd w'/d Raw | Treated | ko/ mg/l Raw | Treated | Raw | Treated [ ke/d mg/l Raw | Treated| Raw | Treated Pre | Treated
T-Dec-03] 151,921 540 0.32 1.40] 1.00 1,476 525 7.02] 7.65 16.00] 22.00] 154.3 1.02] 0.03 0.02] 0.20] 1.00]
2-Dec-03 149,540 540] 0.32 1.50 0.80) 1,476 5.34 7.00 7.73 17.00]  23.00] 154.3 1.03 0.04 0.02 0.20] 0.80
3-Dec-03| 145,895 540) 0.33 1,476 547 244 3] 1.67
4-Dec-03 143,332 600) 0.38 1,476 5.57 154.3 1.08,
5-Dec-03| 141,957 900) 0.57 1.20 0.60] 1,942 7.39 7.00 7.59) 16.00]  22.00] 154.3 1.09) 0.40 0.04 0.01 1.20
6-Dec-03| 139,440 900) 0.58 1,920 7.44 154.3 111
7-Dec-03| 140,456 900] 0.58 1,844 7.10 2443 1.74
8-Dec-03| 136,887 900) 0.59 1.00) 0.70] 1,824 7.20 7.01 8.10) 16.00]  26.00[  180.0f 1.31 0.40 0.30 0.02] 1.20
9-Dec-03 129,171 900] 0.63 2.00 0.90] 1,824 7.63 6.94 8.29 18.00]  27.00] 180.0| 1.39 0.40 0.05 0.04 1.50
10-Dec-03 129,806 900) 0.62 2.00 1.00] 1,824 7.60 6.90 8.25 18.00]  28.00[  180.0f 1.39) 0.40 0.05 0.04 1.50)
11-Dec-03 133,715 900] 0.61 2.00 1.00] 1,824 7.37 6.91 8.19) 18.00]  27.00]  180.0] 1.35 0.40 0.04 0.02] 1.40
12-Dec-03 132,901 900) 0.61 2.20 1.00| 1,824 7.42 6.95 8.04 18.00]  26.00] 261.8 1.97 0.30 0.05 0.03, 1.60)
13-Dec-03 132,760 900) 0.61 2.00 1.00[ 2,026 8.25 6.90 8.21 17.00]  26.00] 171.8 1.29 0.40 0.04 0.02] 1.60
14-Dec-03 128,522 900) 0.63 2,112] 8.88 171.8] 1.34
15-Dec-03| 579,631 900 0.14 1.20] 0.80] 2,112 1.97] 7.01 8.01 17.00] 26.00] 171.8 0.30, 0.40 0.04 0.02] 1.50]
16-Dec-03 118,689 900) 0.68 1.50 1.00[ 2,112 9.62 7.02 8.15 18.00] 27.00] 236.1 1.99 0.40 0.04 0.04 1.50
17-Dec-03 113,804} 900) 0.71 1.80) LOoo[ 2,112 10.03 6.95 8.17 18.00]  28.00[ 146.1 1.28 0.40 0.05 0.02] 1.50)
18-Dec-03 107,787, 900) 0.75 1.60 1.00[ 2,112 10.59) 7.00 8.18, 18.00]  27.00] 146.1 1.36 0.50 0.04 0.03, 1.50
19-Dec-03 103,041 900) 0.79 2,112 11.08 146.1 1.42
20-Dec-03 99,088 900] 0.82 1.60 1.00[ 2,112 11.52 7.00 8.15 18.00]  26.00| 146.1 1.47 0.40 0.03 0.02] 1.50
21-Dec-03| 90,807, 900) 0.89 2,112] 12.57, 146.1 1.61
22-Dec-03] 81,388 1,080] 1.19] 1.50] 1.00f 2,112 14.03 7.00] 8.14] 18.00] 27.00]  236.1 2.90] 0.50 0.04 0.02] 1.50]
23-Dec-03| 95,884 1,080] 1.01 1.50 1.00[ 2,112 11.91 6.95 8.00] 20.00] 29.00] 154.3 1.61 0.40 0.03 0.02 1.50
24-Dec-03] 93,459 1,080 1.04] 1.50] 1.00f 2,112 12.22 7.00] 8.01 19.00] 29.00] 154.3 1.65 0.50 0.04 0.02] 1.50]
25-Dec-03| 72,475 1,080] 1.34 2,112 15.75 1543 213
26-Dec-03| 92,695 1,080] 1.05 1.50 1.0of 2,112 1232 7.02 8.06 19.00]  29.00] 154.3 1.66) 0.50 0.03 0.02 1.50)
27-Dec-03 92,122 1,080] 1.06) 1.50 1.00[ 2,112 12.39) 7.03 8.13 17.00]  28.00] 154.3 1.67 0.40 0.03 0.02] 1.50
28-Dec-03| 91,449 1,080] 1.06) 2,112] 1248 154.3] 1.69
29-Dec-03] 93,2006 1,080 1.04] 1.20] 1.00f 2,112 12.25 7.04 8.21 17.00] 27.00] 154.3 1.66] 0.30 0.04 0.02] 1.50]
30-Dec-03 93,241 720] 0.69 0.40 1.00| 1,584 9.18 7.06 8.26 18.00]  28.00 90.0| 0.97 0.20 0.03 0.02 1.50
31-Dec-03) 93,267, 720) 0.69 1.50, 1.00] 1,584 9.18 7.01 7.95 17.00f  25.00 90.0} 0.96 0.10 0.03 0.02] 1.40,
Total 4,048,336 0] 27,600 59.716 5,220.0
Maximum 579.631 0 1,080] 1.34 2.2 1.00f 2,112 15.75 7.06) 829] 20.00] 29.00] 261.8 2.90 0.50 0.00} 0.30 0.04 0.20 1.60
Minimum 72,475] 1) 540) 0.14] 0.4 0.60) 1,476 1.97 6.90) 7.59) 16.00]  22.00] 90.0) 0.30) 0.10 0.00) 0.03, 0.01 0.20) 0.80
Average 130,591 #DIV/0! 890 0.72 1.5 0.95 1,926 9.26 6.99 8.07 17.64]  26.50] 168.4] 1.45) 0.39] #DIV/0! 0.05 0.02 0.20) 1.42)

Formula of alum was assumed as AL(SO);*14.3H,0.

Concentration was calculated by dividing the dose of chemical into Intake flow.
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Table M31.1.4 Water Quality at Salaulim WTP in 2003 (1/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn®* DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Jan-03[  6.56 8.46 0.9 0.4 16 28 17 34 55 6] 1.2 6.2 6.8 1.2
2-Jan-03|  6.56 8.50 0.9 0.3 15 28 17 33 55 6] 1.2 6.2 7 1.2
3-Jan-03|  6.63 8.54 0.8 0.2 16.0 29.0 18.0 36.0 6.0 6.5 0.2 6.0) 6.8 1.2
4-Jan-03
5-Jan-03
6-Jan-03
7-Jan-03[  6.98 8.00 0.8 0.2 17.0 27.0 18.0 30.0 6.0 6.5 6.2 7.0) 1.2
8-Jan-03[  6.70 7.98 0.8 0.2 16.0 240 17.0 28.0 6.0 6.5 6.4 7.0) 1.2
9-Jan-03
10-Jan-03(  7.00 7.65 0.8 0.2 17.0 23.0 18.0 26.0 6.0 6.5 6.0) 6.8 0.2 0.8
11-Jan-03
12-Jan-03
13-Jan-03
14-Jan-03(  6.97 7.37 1.0 0.3 16.0 19.0 17.0 21.0 6.0 6.0 6.0) 7.0) 0.3 0.7
15-Jan-03(  6.98 7.39 0.8 0.2 16.0 20.0 18.0 21.0 6.0 6.5 6.0) 7.2 03 0.8
16-Jan-03[  6.95 7.34 0.8 0.2 16.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0) 0.3 0.8
17-Jan-03(  6.90 7.38 1.0 0.3 16.0 19.0 17.0 20.0 6.0 6.5 6.0) 6.8 0.2 0.8
18-Jan-03
19-Jan-03
20-Jan-03
21-Jan-03|  6.89 7.32 0.8 0.2 16.0 19.0 17.0 21.0 5.5 6.0 6.0) 6.8 03 0.8
22-Jan-03|  6.95 7.30 0.8 0.3 15.0 19.0 17.0 21.0 5.5 6.0 6.2 6.8 0.3 0.8
23-Jan-03
24-Jan-03|  6.80 7.20 0.8 0.2 15.0 18.0 17.0 20.0 5.5 6.0 6.0) 6.8 0.1 1.0
25-Jan-03
26-Jan-03
27-Jan-03
28-Jan-03|  6.80 7.25 0.8 0.3 15.0 17.0 17.0 20.0 6.0 6.5 6.0) 7.0) 0.1 1.0
29-Jan-03|  6.95 7.23 0.8 0.3 15.0 18.0 18.0 21.0 6.0 6.5 6.2 7.0) 0.3 0.8
30-Jan-03
31-Jan-03|  6.90 7.25 1.0 0.5 15.0 18.0 18.0 20.0 6.0 6.0 6.2 7.2 03 0.7
Max 7.0 8.5 1.0 0.5 17.0 29.0 18.0 36.0 6.0 6.5 6.4 7.2 0) 0] 0.3 1.2
Min 6.6 7.2 0.8 0.2 15.0 17.0 17.0 20.0 5.5 6.0 6.0 6.8 0.00 0.00 0.1 0.7
Average 6.9 7.5 0.8 0.3 15.8 20.6 174 233 5.9 6.3 6.1 6.9 |#DIV/0![#DIV/0! 0.2 0.9
pH Turbidity Alkalinity Hardness Chloride ion Mn>* DO Tron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Feb-03|  6.98 7.25 0.8 0.3 15.0 18.0 17.0 21.0 6.0] 6.0) 6.0 7.0 0.1 0.7
2-Feb-03|  6.97 7.24 0.8 0.3 15.0 18.0 17.0 21.0 6.0, 6.5 6.2 7.0 03 1.0
3-Feb-03|  6.97 7.32 1.0 0.3 15.0 19.0 18.0 21.0 6.0 6.5 6.0 6.8 03 0.8
4-Feb-03|  6.80 7.20 1.5 0.6 17.0 20.0 18.0 220 6.0 6.5 6.0 7.0 0.2 0.8
5-Feb-03|  6.80 7.20 1.3 0.7 17.0 19.0 18.0 21.0 6.0 6.5 6.0 72 0.2 0.7
6-Feb-03
7-Feb-03
8-Feb-03
9-Feb-03
10-Feb-03
11-Feb-03
12-Feb-03
13-Feb-03
14-Feb-03
15-Feb-03
16-Feb-03
17-Feb-03
18-Feb-03|  6.88 7.20 14 0.7 16.0 20.0 18.0 22.0 5.5 6.0 6.0 6.8 0.2 0.7
19-Feb-03|  6.87 7.05 1.4 0.7 16.0 18.0 18.0 19.0 55 6.0 6.2 7.0 0.2 0.7
20-Feb-03
21-Feb-03
22-Feb-03
23-Feb-03
24-Feb-03|  6.70 7.12 1.2 0.5 15.0 18.0 16.0 19.0 6.0 6.5 6.2 6.8 03 0.7
25-Feb-03(  6.75 7.05 1.4 0.6 16.0 19.0 18.0 20.0 55 6.0 6.0 7.0 0.2 0.7
26-Feb-03|  6.68 7.00 1.7 0.6 15.0 17.0 18.0 20.0 5.5 6.0 6.0 7.0 03 0.7
27-Feb-03
28-Feb-03|  6.58 7.34 1.5 0.6 14.0 19.0 16.0 21.0 6.0 6.5 6.0 6.8 0.2 0.7
Max 7.0 73 1.7 0.7 17.0 20.0 18.0 22.0 6.0 6.5 6.2 7.2 0| 0| 03 0.8
Min 6.6 7.0 1.0 0.3 14.0 17.0 16.0 19.0 5.5 6.0 6.0 6.8 0.00 0.00 0.2 0.7
Average 6.8 7.2 1.4 0.6 15.7 18.8 17.6 20.6 5.8 6.3 6.0 6.9 [#DIV/0![#DIV/0! 0.2 0.7
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Table M31.1.4 Water Quality at Salaulim WTP in 2003 (2/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn* DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Mar-03
2-Mar-03
3-Mar-03
4-Mar-03
5-Mar-03
6-Mar-03|  6.63 7.71 1.6 0.7 15.0 20.0 17.0 25.0 55 6.0 0.3 6.2 6.8 0.3 0.8
7-Mar-03|  6.54 8.00 1.5 0.7 16.0 26.0 17.0 30.0 6.0 6.5 0.3 6.0 7.0 0.2 0.6
8-Mar-03 6.59 8.10 1.8 0.7 16.0 27.0 17.0 31.0 6.0 6.5 0.4 6.2 7.0] 0.3 0.8
9-Mar-03|  6.57 8.08 1.8 0.7 16.0 27.0 18.0 30.0 6.0 6.5 0.5 6.0 7.0 1.2
10-Mar-03|  6.62 7.90 1.8 0.6 17.0 26.0 19.0 30.0 6.0 6.5 0.4 6.0 7.0 1.0
11-Mar-03
12-Mar-03 6.63 7.90 1.6 0.7 17.0 25.0 18.0 30.0 6.0 6.5 0.3 6.0 7.0] 1.0
13-Mar-03|  6.76 8.24 1.4 0.4 17.0 25.0 18.0 30.0 55 6.5 0.4 6.0 6.8 1.2
14-Mar-03|  6.72 837 1.6 0.4 16.0 26.0 18.0 32.0 6.0 6.5 0.4 6.2 6.8 1.2
15-Mar-03|  6.65 8.18 1.5 0.5 16.0 25.0 18.0 320 6.0 6.5 0.3 6.0 6.8 1.2
16-Mar-03
17-Mar-03
18-Mar-03
19-Mar-03
20-Mar-03
21-Mar-03 6.90 8.38 1.8 0.7 16.0 27.0 18.0 34.0 6.5 7.0 0.5 6.0 6.8 12
22-Mar-03
23-Mar-03
24-Mar-03
25-Mar-03 6.70 8.10 1.5 0.7 16.0 25.0 18.0 30.0 6.5 7.0 0.8 6.0 6.8 1.2
26-Mar-03|  6.70 8.05 1.5 0.7 16.0 25.0 18.0 30.0 6.5 6.5 0.4 6.0 7.0 1.0
27-Mar-03|  6.75 8.18 1.5 0.7 16.0 27.0 18.0 320 6.6 7.0 0.4 6.0 7.0 1.2
28-Mar-03
29-Mar-03
30-Mar-03
31-Mar-03
Max 6.9 8.4 1.8 0.7 17.0 27.0 19.0 34.0 6.6 7.0 0.8 0.0 6.2 7 0| [ 0.3 1.2
Min 6.5 7.7 14 0.4 15.0 20.0 17.0 25.0 5.5 6.0 0.3 0.0 6.0 6.8 0.00 0.00 0.2 0.6
Average 6.7 8.1 1.6 0.6 16.2 255 17.8 30.5 6.1 6.6 0.4 [#DIV/0! 6.0 6.9 [#DIV/0![#DIV/0! 0.3 1.0
pH Turbidity Alkalinity Hardness Chloride ion Mn** DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw [ Treated| Raw | Treated| Pre | Treated
1-Apr-03[  6.80 7.70 1.4 0.6 15.0 24.0 17.0 25.0 6.0 6.5 0.4 6.0 7.0 1
2-Apr-03|  6.85 8.40 1.2 0.6 16.0 26.0 17.0 27.0 6.0 6.5 0.3 6.0 7.0 1
3-Apr-03
4-Apr-03
5-Apr-03
6-Apr-03
7-Apr-03
8-Apr-03|  6.86 7.75 1.8 0.7 16.0 24.0 17.0 26.0 6.0 6.5 03 6.2 7.0 1.0
9-Apr-03(  6.81 7.53 1.6 0.6 15.0 22.0 16.0 24.0 6.0 6.5 0.4 6.2 6.8 1.0
10-Apr-03
11-Apr-03|  6.80 7.70 1.8 0.7 17.0 24.0 18.0 28.0 6.0 6.5 0.4 6.0 7.0 1.0
12-Apr-03
13-Apr-03
14-Apr-03
15-Apr-03 6.98 7.60 1.8 0.5 18.0 24.0 20.0 26.0 6.0 6.5 6.2 7.2 0.3 0.6
16-Apr-03
17-Apr-03
18-Apr-03
19-Apr-03
20-Apr-03
21-Apr-03
22-Apr-03|  6.95 7.25 2.0 0.8 17.0 21.0 18.0 23.0 6.0 6.5 6.2 7.0 0.3 0.7
23-Apr-03|  6.98 7.20 2.8 1.4 17.0 20.0 19.0 24.0 6.0 6.5 6.2 7.0 0.3 0.6
24-Apr-03
25-Apr-03
26-Apr-03
27-Apr-03
28-Apr-03
29-Apr-03 7.00 7.28 33 1.5 17.0 22.0 19.0 24.0 6.5 7.0 6.0 7.0 0.2 0.6
30-Apr-03
Max 7.0 7.8 33 1.5 18.0 24.0 20.0 28.0 6.5 7.0 0.4 0.0 6.2 7.2 0 0 0.3 1.0
Min 6.8 7.2 1.6 0.5 15.0 20.0 16.0 23.0 6.0 6.5 0.3 0.0 6.0 6.8 0.00 0.00 0.2 0.6
Average 6.9 7.5 22 0.9 16.7 224 18.1 25.0 6.1 6.6 0.4 [#DIV/0! 6.1 7.0 [#DIV/0!|#DIV/0! 0.3 0.8
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Table M31.1.4 Water Quality at Salaulim WTP in 2003 (3/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated| Raw | Treated]| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-May-03
2-May-03[  6.90 7.28 3 1.5 170 20.0 19.0 23.0 6.5 7.0 6.2 7.4 0.3 0.5
3-May-03
4-May-03
5-May-03
6-May-03  7.05 7.28 2.8 12 17.0 20.0 18.0 23.0 6.0 6.5 6.0) 7.0 0.2 0.6
7-May-03 7.00 7.18 2.0 1.2 18.0 20.0 20.0 220 6.0 6.5 6.0 72 0.2 0.6
8-May-03
9-May-03
10-May-03
11-May-03
12-May-03|  6.94 7.24 22 1.2 17 19 18 22 6.0 6.5 6.2 7.0 0.1 0.5
13-May-03|  7.03 7.15 1.5 0.7 16 20 19 22 6.5 7.0 6.0) 7.2 0.04 0.2 0.6
14-May-03 7.10 7.32 15 0.5 17 21 20 23 6.5 7.0 6.0 72 0.04 0.3 0.6
15-May-03
16-May-03|  7.10 7.26 1.5 0.5 17 19 19 22 6.0 6.5 6.2 7.0 0.04 0.3 0.6
17-May-03|  7.14 7.32 1.6 0.5 17 19 19 22 6.0 6.5 6.2 7.2 0.04 03 0.6
18-May-03
19-May-03
20-May-03 7.14 735 1.6 0.6 17 19 20 23 6.0 6.5 6.4 72 0.04 0.3 0.6
21-May-03 7.14 7.36 1.6 0.5 17 20 20 23 6.0 6.5 6.2 7.0 0.02 0.3 0.6
22-May-03[  7.03 7.30 1.5 0.5 17 19 18 22 6.0 6.5 6.4 7.0 0.04 0.3 0.6
23-May-03  7.11 7.36 1.5 0.5 17 20 18 23 6.0 6.5 6.2 7.2 0.04 03 0.6
24-May-03  7.06 7.32 1.5 0.5 17 19 18 20 6.0 6.5 6.2 7.0 0.02 03 0.6
25-May-03
26-May-03  7.08 7.36 1.5 0.5 17 20 18 22 6.0 6.5 6.2 7.2 0.04 0.3 0.6
27-May-03 7.10 7.39 15 0.5 17 20 19 23 6.0 6.5 6.2 7.0 0.04 0.3 0.6
28-May-03(  7.08 7.20 2.7 1.0 18 20 20 24 6.0 7.0 6.0) 7.2 0.04 0.2 0.6
29-May-03  7.10 7.32 2.0 0.8 17 19 20 23 55 6.5 6.0) 7.2 0.04 0.2 0.6
30-May-03|  7.14 7.26 2.7 12 17 18 20 23 6.0 7.0 6.0) 7.0 0.01 0.01 0.2 0.6
31-May-03]  7.10 7.25 2.8 1.0 17 19 19 22 6.0 7.0 6.0) 7.0 0.01 0.2 0.5
Max 7.1 7.4 2.8 1.2 18.0 21.0 20.0 24.0 6.5 7.0 0.0 0.0 6.4 7.2 0.04 0.01 03 0.6
Min 6.9 7.2 1.5 0.5 16.0 18.0 18.0 20.0 5.5 6.5 0.0 0.0 6.0 7.0 0.01 0.01 0.1 0.5
|Average 7.1 7.3 1.9 0.7 17.1 19.5 19.1 224 6.0 6.6 |#DIV/0!|#DIV/0! 6.1 7.1 0.03 0.01 0.3 0.6
pH Turbidity Alkalinity Hardness Chloride ion Mn~ DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Jun-03
2-Jun-03|  7.02 7.26 2.6 1.4 160 19.0 18.0 22.0 6.0 6.5 6.2 7 0.01 0.2 0.6
3-Jun-03|  7.02 7.25 2.5 1.5 16.0 19.0 19.0 22.0 6.0 6.5 6.2 7.0 0.01 0.2 0.6
4-Jun-03 7.01 7.26 24 1.4 16.0 19.0 18.0 22.0 6.0 6.5 6.4 7.2] 0.01 0.2 0.6
5-Jun-03|  7.03 7.22 24 1.2 16.0 19.0 18.0 22.0 6.0 6.5 6.2 7.0 0.01 0.2 0.6
6-Jun-03|  7.04 7.22 2.4 1.2 16.0 18.0 18.0 22.0 6.0 6.5 6.4 7.0 0.01 0.2 0.6
7-Jun-03
8-Jun-03 7.04 7.24 24 12 16.0 19.0 18.0 23.0 6.0 6.5 6.4 7.2] 0.01 0.2 0.6
9-Jun-03|  7.04 7.23 24 1.2 16.0 18.0 18.0 22.0 6.0 6.5 6.4 7.0 0.02 0.2 0.5
10-Jun-03|  7.10 7.32 2.8 1.2 17.0 20.0 18.0 22.0 6.5 7.0 6.2 7.4 0.04 0.01 0.6
11-Jun-03|  7.05 7.20 2.9 13 18.0 21.0 19.0 23.0 6.0 6.5 6.4 7.8 0.05 0.01 0.2 0.6
12-Jun-03 7.06 7.23 2.8 1.4 17.0 20.0 18.0 23.0 6.0 6.5 6.4 7.4] 0.06 0.01 0.2 0.4
13-Jun-03|  7.10 7.40 3.0 1.5 17.0 20.0 19.0 23.0 6.0 6.5 6.4 7.2 0.06 0.01 0.2 0.6
14-Jun-03|  7.08 7.39 3.0 1.5 17.0 20.0 19.0 24.0 6.0 6.5 6.4 7.2 0.06 0.02 0.2 0.5
15-Jun-03|  7.03 731 6.0 2.0 17.0 20.0 18.0 23.0 6.0 6.5 6.2 7.0 0.08 0.02 0.2 0.6
16-Jun-03
17-Jun-03|  6.96 7.84 42 1.2 16.0 220 18.0 25.0 6.0 6.5 0.1 6.4 7.2 0.08 0.02 0.2 0.6
18-Jun-03|  7.01 7.98 7.0 2.0 18.0 220 19.0 25.0 6.0 6.5 0.3 6.4 7.0 0.06 0.02 0.2 0.6
19-Jun-03|  7.04 7.96 6.4 22 18.0 22,0 19.0 26.0 6.0 6.5 0.3 6.4 7.2 0.05 0.02 0.2 0.6
20-Jun-03|  7.16 8.47 7.0 2.0 18.0 24.0 20.0 30.0 6.0 6.5 0.3 6.2 7.4 0.05 0.05 0.2 0.6
21-Jun-03 7.10 8.07 7.6 22 18.0 23.0 20.0 26.0 6.0 6.5 0.3 6.2 7.2] 0.05 0.02 0.2 0.6
22-Jun-03
23-Jun-03[  6.87 7.61 182 2.5 20.0 26.0 22,0 32.0 6.0 6.5 32 0.05 6.4 7.0 0.08 0.05 0.5
24-Jun-03|  6.90 8.04 22.0 1.8 20.0 26.0 22.0 33.0 6.0 6.5 3.6 03 6.2 7.4 0.7 0.05 1.2
25-Jun-03 6.78 8.10 25.0 23 21.0 30.0 24.0 37.0 6.0 6.5 3 0.2 6.2 7.4 0.5 0.05 1.0
26-Jun-03[  6.81 8.21 24.0 22 21.0 32.0 25.0 37.0 6.0 6.5 3 0.2 6.2 7.2 0.5 0.05 1.0
27-Jun-03[  6.67 8.03 28.0 2.5 20.0 31.0 24.0 36.0 6.0 6.5 2.8 0.1 6.4 7.2 0.8 0.06 1.2
28-Jun-03|  6.86 8.41 22.0 22 18.0 32.0 21.0 36.0 6.0 6.5 1.8 0.05 6.4 7.2 0.5 0.03 1.2
29-Jun-03
30-Jun-03|  6.81 8.48 20.0 2.0 18.0 29.0 20.0 36.0 6.0 6.5 1.2 6.4 74 0.6 0.05 0.6
Max 7.2 8.5 28.0 2.5 21.0 320 25.0 37.0 6.5 7.0 3.6 03 6.4 7.8 0.8 0.06 0.2 1.2
Min 6.7 7.2 2.4 1.2 16.0 18.0 18.0 22.0 6.0 6.5 0.1 0.1 6.2 7.0 0.01 0.01 0.2 0.4
Average 7.0 7.7 9.4 1.7 17.7 23.0 19.8 27.1 6.0 6.5 1.7 0.2 6.3 7.2 0.18 0.03 0.2 0.7
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Table M31.1.4  Water Quality at Salaulim WTP in 2003 (4/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn* DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Jul-03|  6.78 8.03 20 1.8] 18.0 27.0 19.0 31.0 6.0 6.5 1.0 6.2 72|  0.60 0.05 0.6
2-Jul-03|  6.70 7.91 20 21 160 25.0 18.0 32.0 6.0 6.5 0.8 6.2 71 080 0.06 1
3-Jul-03|  6.71 7.93 18.0 2.0 16.0 24.0 18.0 320 6.0 6.5 0.8 6.2 72| 0.60 0.05 1.0
4-Jul-03 6.71 7.85 15.0 2.0 16.0 240 18.0 29.0 6.0 6.5 0.6 6.4 7.2] 0.70 0.06 1.0
5-Jul-03
6-Jul-03
7-Jul-03
8-Jul-03 6.83 7.64 10.0 2.0 16.0 220 18.0 25.0 6.0 6.5 0.3 6.2 7.0] 0.60 0.05 1.0
9-Jul-03|  6.81 7.67 6.0 1.8 16.0 20.0 17.0 24.0 6.0 6.5 6.4 72| 040 0.02 0.8
10-Jul-03[  6.75 7.60 6.0 2.1 16.0 19.0 17.0 23.0 6.0 6.5 6.4 7.0 040 0.01 1.0
11-Jul-03[  6.82 7.60 5.0 2.0 17.0 20.0 17.0 23.0 6.0 6.5 6.4 72| 0.10 0.02 1.0
12-Jul-03 6.93 7.56 5.0 2.0 17.0 19.0 18.0 22.0 6.0 6.5 6.4 7.2] 0.20 0.02 0.8
13-Jul-03
14-Jul-03[  6.86 7.51 5.0 1.8 17.0 19.0 18.0 22.0 6.0 6.5 6.4 72| 0.10 0.02 0.2 0.8
15-Jul-03[  6.80 7.60 4.0 2.0 17.0 20.0 18.0 22.0 6.0 6.5 6.4 72| 0.10 0.05 0.2 0.6
16-Jul-03 6.85 7.64 4.5 1.6 17.0 20.0 18.0 23.0 6.0 6.5 6.4 7.2] 0.10 0.05 0.2 0.7
17-Jul-03[  6.82 7.60 5.0 1.6 17.0 20.0 18.0 22.0 6.0 6.5 6.2 70| 0.10 0.05 0.2 0.5
18-Jul-03[  6.87 7.61 4.5 1.6 16.0 20.0 18.0 23.0 6.0 6.5 6.4 70| 0.10 0.02 1.0
19-Jul-03[  6.86 7.62 4.0 1.5 16.0 19.0 17.0 22.0 6.0 6.5 6.2 72| 0.01 0.05 0.2 0.8
20-Jul-03
21-Jul-03 6.81 7.59 4.0 L5 16.0 19.0 17.0 22.0 6.0 6.5 6.6 73 0.20 0.01 0.2 0.6
22-Jul-03[  6.80 7.54 4.0 1.8 16.0 20.0 17.0 23.0 6.0 6.5 6.4 72| 020 0.02 1.0
23-Jul-03[  6.80 7.60 3.8 1.8 16.0 19.0 17.0 22.0 6.0 6.5 6.4 72| 020 0.02 0.6
24-Jul-03|  6.81 7.59 4.0 1.6 16.0 19.0 17.0 21.0 6.0 6.5 6.4 72| 020 0.01 0.2 0.8
25-Jul-03 6.80 7.63 35 1.7 15.0 20.0 17.0 24.0 6.0 6.5 6.4 7.2] 0.50 0.2 0.6
26-Jul-03[  6.80 7.63 4.0 1.5 16.0 19.0 17.0 23.0 6.0 6.5 6.4 70| 0.10 0.05 0.2 0.6
27-Jul-03
28-Jul-03|  6.72 7.58 35 1.5 16.0 18.0 17.0 22.0 6.0 6.5 6.4 7.0 0.01 0.2 0.6
29-Jul-03 6.65 7.57 4.0 1.0 16.0 19.0 17.0 23.0 6.0 6.5 6.2 7.2] 0.05 0.2 0.6
30-Jul-03|  6.60 7.60 4.0 1.8 15.0 20.0 18.0 23.0 6.0 6.5 6.2 74| 0.10 0.05 0.2 0.6
31-Jul-03|  6.64 7.59 3.8 1.6 16.0 20.0 17.0 23.0 6.0 6.5 6.2 72| 0.10 0.05 0.2 0.6
Max 6.9 7.9 18.0 2.1 17.0 24.0 18.0 32.0 6.0 6.5 0.8 0.0 6.6 74 0.7 0.06 0.2 1.0
Min 6.6 7.5 3.5 1.0 15.0 18.0 17.0 21.0 6.0 6.5 0.3 0.0 6.2 7.0 0.01 0.01 0.2 0.5
Average 6.8 7.6 5.7 1.7 16.2 20.0 174 234 6.0 6.5 0.6 [#DIV/0! 6.3 7.2 0.22 0.03 0.2 0.8
pH Turbidity Alkalinity Hardness Chloride ion Mn*' DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Aug-03 6.66 7.50 3.0 1.0 11.0 19.0 17.0 22.0 6.0 6.5 6.2 7.4 0.05 0.2 0.5
2-Aug-03 6.60 7.42 3.0 1.0 15.0 18.0 17.0 20.0 6.0 6.5 6.2 7.2] 0.05 0.2 0.6
3-Aug-03
4-Aug-03[  6.51 7.20 3.0 1.0 15.0 17.0 16.0 19.0 6.0 6.5 6.4 72| 0.02 0.05 0.2 0.6
5-Aug-03|  6.54 7.22 3.0 1.0 16.0 18.0 17.0 20.0 6.0 6.5 6.4 72| 0.05 0.2 0.6
6-Aug-03 6.60 7.29 3.0 1.5 17.0 20.0 18.0 22.0 6.0 6.5 6.4 7.2] 0.05 0.02 0.2 0.6
7-Aug-03|  6.58 7.26 3.0 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.4 7.0 0.08 0.03 0.2 0.4
8-Aug-03|  6.62 7.37 3.0 1.0 16.0 19.0 18.0 23.0 6.0 6.5 6.2 7.0 0.05 0.02 0.2 0.5
9-Aug-03|  6.48 7.24 3.0 1.0 15.0 18.0 18.0 22.0 6.0 6.5 6.2 7.0 0.05 0.2 0.6
10-Aug-03 6.51 7.28 3.0 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.4 7.2] 0.05 0.2 0.6
11-Aug-03
12-Aug-03|  6.50 7.53 3.0 1.0 16.0 20.0 18.0 23.0 6.0 6.5 6.2 74| 0.05 0.2 0.5
13-Aug-03|  6.57 7.52 3.0 1.0 15.0 20.0 17.0 23.0 6.0 6.5 6.2 72| 0.05 0.2 0.6
14-Aug-03 6.51 7.41 3.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.4 7.2] 0.03 0.2 0.6
15-Aug-03|  6.50 7.41 3.0 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0 0.05 0.2 0.6
16-Aug-03|  6.43 7.36 3.0 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.2 70| 0.04 0.2 0.6
17-Aug-03
18-Aug-03
19-Aug-03 6.47 733 3.0 1.0 15.0 18.0 16.0 22.0 6.0 6.5 6.4 7.0] 0.05 0.2 0.6
20-Aug-03[  6.40 7.28 3.0 1.0 15.0 17.0 16.0 21.0 6.0 6.5 6.2 7.0 0.08 0.01 0.2 0.6
21-Aug-03[  6.41 731 3.0 1.0 16.0 19.0 17.0 22.0 6.0 6.5 6.4 72| 0.04 0.2 0.6
22-Aug-03|  6.50 7.30 3.0 1.2 15.0 19.0 17.0 22.0 6.0 6.5 6.4 7.0 0.04 0.2 0.5
23-Aug-03 6.50 7.30 3.0 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0] 0.03 0.2 0.6
24-Aug-03
25-Aug-03[  6.51 731 25 0.8 1.0 18.0 17.0 21.0 6.0 6.5 6.4 70| 0.04 0.2 0.5
26-Aug-03|  6.50 7.30 2.8 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0 0.03 0.2 0.5
27-Aug-03 6.46 7.27 3.0 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.4 7.0] 0.03 0.2 0.6
28-Aug-03[  6.53 7.31 3.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.2 7.0 0.03 0.2 0.6
29-Aug-03[  6.48 7.29 3.0 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.4 72| 0.04 0.2 0.5
30-Aug-03
31-Aug-03
Max 6.6 7.5 3.0 1.5 17.0 20.0 18.0 23.0 6.0 6.5 0.0 0.0 6.4 7.4 0.08 0.05 0.2 0.6
Min 6.4 7.2 25 0.8 1.0 17.0 16.0 19.0 6.0 6.5 0.0 0.0 6.2 7.0 0.02 0.01 0.2 0.4
Average 6.5 7.3 3.0 1.0 14.7 18.7 17.1 21.5 6.0 6.5 [#DIV/0![#DIV/0! 6.3 7.1 0.04 0.03 0.2 0.6
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Table M31.1.4  Water Quality at Salaulim WTP in 2003 (5/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn* DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Sep-03|  6.55 7.25 2.9 1.5 15.0 19.0 17.0 21.0 6.0 6.5 6.4 7.2 0.05 0.05 0.2 0.6
2-Sep-03
3-Sep-03|  6.43 7.22 2.8 1.2 14.0 19.0 17.0 21.0 6.0 6.0 6.2 7.0 0.01 0.02 0.2 0.6
4-Sep-03 6.30 7.40 3.0 1.2 14.0 19.0 16.0 23.0 6.0 6.5 6.2 7.0] 0.05 0.05 0.2 0.6
5-Sep-03|  6.33 7.53 3.0 1.5 14.0 19.0 17.0 22.0 6.0 6.5 6.2 7.2 0.05 0.03 0.2 0.6
6-Sep-03|  6.34 747 3.0 1.0 14.0 20.0 17.0 23.0 6.0 6.5 6.4 7.0 0.04 0.2 0.5
7-Sep-03
8-Sep-03 6.33 731 3.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.2 7.0] 0.03 0.2 0.6
9-Sep-03|  6.40 7.40 3.0 1.5 15.0 19.0 17.0 21.0 6.0 6.5 6.2 7.4 0.05 0.05 0.2 0.6
10-Sep-03[  6.40 7.40 3.0 1.2 14.0 19.0 17.0 21.0 6.0 6.0 6.0 7.4 0.05 0.02 0.2 0.6
11-Sep-03  6.41 7.43 35 1.2 14.0 19.0 17.0 22.0 6.0 6.5 6.2 7.2 0.05 0.02 0.2 0.6
12-Sep-03 6.60 7.30 3.0 1.2 15.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0] 0.05 0.2 0.6
13-Sep-03[  6.47 7.31 3.0 1.0 14.0 19.0 17.0 21.0 6.0 6.5 6.2 7.0 0.05 0.01 0.2 0.6
14-Sep-03
15-Sep-03[  6.43 7.30 25 1.0 14.0 19.0 17.0 22.0 6.0 6.5 6.4 7.2 0.03 0.2 0.6
16-Sep-03 6.62 7.28 3.0 1.2 16.0 20.0 17.0 23.0 6.5 6.5 6.5 7.8 0.05 0.2 0.6
17-Sep-03
18-Sep-03[  6.32 7.21 3.8 1.4 14.0 18.0 16.0 21.0 6.0 6.5 6.4 7.4 0.03 0.2 0.8
19-Sep-03[  6.55 7.35 3.0 1.2 15.0 20.0 17.0 22.0 6.0 6.5 6.6 7.8 0.1 0.2 0.6
20-Sep-03|  6.50 7.30 34 1.2 15.0 19.0 16.0 21.0 6.0 6.5 6.5 7.6 0.04 0.2 0.6
21-Sep-03
22-Sep-03|  6.85 7.54 2.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.4 7.4 0.02 0.2 0.6
23-Sep-03|  6.90 7.60 2.0 1.0 15.0 20.0 16.0 22.0 6.0 6.5 6.6 7.8 0.02 0.2 0.7
24-Sep-03|  6.91 7.49 2.0 1.0 15.0 20.0 16.0 22.0 6.0 6.5 6.6 7.4 0.01 0.2 0.8
25-Sep-03 6.97 7.41 2.0 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.5 7.4 0.2 0.8
26-Sep-03|  7.02 7.32 2.0 1.0 15.0 19.0 17.0 23.0 6.0 6.5 6.6 7.8 0.02 0.2 1.0
27-Sep-03|  7.03 7.34 2.0 1.0 15.0 18.0 17.0 22.0 6.0 6.5 6.4 7.6 0.01 0.2 1.0
28-Sep-03
29-Sep-03 7.02 7.35 2.8 0.6 16.0 19.0 17.0 22.0 55 6.0 6.4 7.8 0.0 0.02 0.2 0.8
30-Sep-03|  7.01 7.34 22 0.8 16.0 19.0 17.0 21.0 5.5 6.0 6.6 7.6 0.0) 0.2 1.2
Max 7.0 7.6 3.8 1.5 16.0 20.0 17.0 23.0 6.5 6.5 0.0 0.0 6.6 7.8 0.05 0.05 0.2 1.2
Min 6.3 7.2 2.0 0.6 14.0 18.0 16.0 21.0 5.5 6.0 0.0 0.0 6.0 7.0 0.01 0.01 0.2 0.5
Average 6.6 74 2.7 1.1 14.7 19.1 16.7 21.8 6.0 6.4 |#DIV/0!|#DIV/0! 6.4 7.4 0.03 0.03 0.2 0.7
pH Turbidity Alkalinity Hardness Chloride ion Mn*' DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Oct-03 6.84 7.32 2.8 0.7 16.0 19.0 18.0 22.0 55 6.0 6.6 7.8] 0.05 0.2 1.0
2-Oct-03 6.48 7.36 25 1.0 15.0 19.0 17.0 21.0 55 6.0 6.4 7.6] 0.05 0.02 0.2 0.8
3-Oct-03|  6.93 7.24 25 1.0 15.0 18.0 16.0 21.0 55 6.0 6.6 7.6 0.02 0.2 1.2
4-Oct-03|  6.94 7.31 25 1.0 15.0 19.0 17.0 21.0 55 6.0 6.4 74| 0.05 0.02 0.2 1.0
5-Oct-03|  6.98 7.32 2.5 1.0 15.0 18.0 17.0 21.0 55 6.0 6.6 74| 0.02 0.2 0.8
6-Oct-03 7.00 7.36 2.0 1.0 15.0 18.0 17.0 21.0 55 6.0 6.6 7.8 0.05 0.02 0.2 0.8
7-Oct-03(  7.10 7.45 25 1.0 15.0 19.0 17.0 21.0 55 6.0 6.6 7.8
8-Oct-03  7.14 7.47 1.8 0.8 16.0 19.0 17.0 22.0 55 6.0 6.8 7.8] 0.05 0.2 0.8
9-Oct-03  7.05 7.37 2.2 1.0 15.0 19.0 16.0 20.0 55 5.5 6.8 7.6 0.02 0.2 0.8
10-Oct-03
11-Oct-03|  7.02 7.29 22 0.8 15.0 19.0 16.0 20.0 55 6.0 6.6 7.6 0.02 0.2 0.8
12-Oct-03|  7.02 7.33 2.0 1.0 4.0 19.0 16.0 20.0 55 5.5 6.8 7.6] 0.02 0.20 0.8
13-Oct-03
14-Oct-03 6.95 7.30 2.0 0.8 14.0 19.0 16.0 21.0 55 6.0 6.6 7.6| 0.05 0.02 0.2 0.9
15-Oct-03|  6.94 7.31 1.8 1.0 14.0 19.0 16.0 20.0 55 6.0 6.4 7.6] 0.05 0.20 0.8
16-Oct-03|  6.96 7.28 2.0 1.0 14.0 18.0 16.0 20.0 6.0 6.0 6.6 7.6 0.05 0.02 0.2 0.8
17-Oct-03|  7.05 7.25 1.8 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.4 7.6 0.2 1.0
18-Oct-03 6.98 7.24 1.8 1.0 15.0 18.0 16.0 20.0 6.0 6.5 6.6 7.6] 0.2 0.8
19-Oct-03
20-Oct-03|  7.00 7.31 2.0 0.8 15.0 19.0 16.0 21.0 6.0 6.0 6.6 74| 0.04 0.2 0.8
21-Oct-03|  6.95 7.28 1.8 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.4 74| 0.05 0.2 0.8
22-Oct-03|  6.90 7.27 1.8 0.7 15.0 19.0 16.0 20.0 6.0 6.0 6.2 7.4 0.2 1.0
23-Oct-03 6.98 7.29 2.0 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.2 7.2] 0.02 0.2 0.8
24-Oct-03
25-Oct-03|  7.00 7.30 2.0 0.8 15.0 19.0 16.0 21.0 55 6.0 6.4 74| 0.03 0.2 0.8
26-Oct-03
27-Oct-03 6.48 7.30 2.0 1.0 14.0 18.0 15.0 20.0 6.0 6.0 6.4 7.6| 0.02 0.2 0.8
28-Oct-03|  6.89 7.23 1.8 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.0 7.8] 0.05 0.02 0.2 0.8
29-Oct-03|  6.90 7.24 2.0 0.8 14.0 19.0 16.0 21.0 6.0 6.5 6.4 7.6 0.04 0.02 0.2 0.8
30-Oct-03|  6.93 7.24 2.0 0.8 14.0 19.0 16.0 22.0 6.0 6.5 6.6 7.8] 0.03 0.02 0.2 0.8
31-Oct-03 6.85 7.29 1.5 0.8 15.0 19.0 15.0 22.0 6.0 6.5 6.6 7.8] 0.05 0.02 0.2 0.8
Max 7.1 7.5 25 1.0 16.0 19.0 17.0 22.0 6.0 6.5 0.0 0.0 6.8 7.8 0.05 0.02 0.2 1.2
Min 6.5 7.2 1.5 0.7 4.0 18.0 15.0 20.0 5.5 5.5 0.0 0.0 6.0 7.2 0.02 0.02 0.2 0.8
Average 7.0 7.3 2.0 0.9 143 18.8 16.2 20.8 5.8 6.1 [#DIV/0![#DIV/0! 6.5 7.6 0.04 0.02 0.2 0.8
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Table M31.1.4 Water Quality at Salaulim WTP in 2003 (6/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn** DO Iron Residual Chlorine
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated]| Raw [ Treated| Raw [ Treated] Raw [ Treated] Raw | Treated] Raw | Treated] Raw | Treated| Raw [ Treated| Pre [ Treated
1-Nov-03
2-Nov-03]  6.81 7.24 1.8 1.0 15.0 19.0 15.0 21.0 6.0 6.5 6.6) 7.6] 0.04 0.02 0.2 0.8
3-Nov-03[  6.41 7.25 1.5 0.8 14.0 19.0 16.0 20.0 6.5 6.6 7.8 0.04 0.02 0.2 0.8
4-Nov-03]  6.90 7.30 1.6 0.7 15.0 19.0 16.0 22,0 6.0 6.0 6.4 7.6] 0.05 0.02 0.2 0.8
5-Nov-03  6.41 7.29 1.6 0.8 15.0 18.0 16.0 21.0 6.0 6.5 6.4 7.6] 0.03 0.2 0.8
6-Nov-03]  6.98 7.30 1.8 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.6) 7.6] 0.04 0.02 0.2 0.5
7-Nov-03 7.04 7.40 1.8 0.8 16.0 20.0 17.0 220 6.0 6.5 6.4 7.6 0.05 0.02 0.2 0.8
8-Nov-03 7.00 7.30 15 0.8 15.0 20.0 16.0 220 6.0 6.5 6.4 74 0.04 0.02 0.2 0.9
9-Nov-03
10-Nov-03|  7.03 7.36 1.5 0.8 15.0 19.0 16.0 21.0 6.0 6.5 6.6) 7.6] 0.04 0.2 0.8
11-Nov-03|  7.07 7.32 1.6 0.7 15.0 19.0 17.0 22,0 6.0 6.5 6.6 74| 0.05 0.02 0.2 0.6
12-Nov-03|  7.10 7.38 1.8 0.9 16.0 20.0 17.0 22,0 6.0 6.5 6.6) 7.6] 0.05 0.05 0.2 1.0
13-Nov-03 7.04 7.39 15 0.8 15.0 20.0 16.0 220 6.0 6.5 6.6 74 0.05 0.02 0.2 0.8
14-Nov-03 7.07 7.38 1.8 0.9 16.0 21.0 17.0 23.0 6.0 6.5 6.4 72 0.05 0.05 0.2 0.8
15-Nov-03
16-Nov-03
17-Nov-03|  7.00 7.35 1.4 0.8 15.0 21.0 16.0 22,0 6.0 6.5 6.4 74| 0.04 0.02 0.2 1.0
18-Nov-03|  7.02 7.32 1.7 0.8 15.0 20.0 16.0 22,0 6.0 6.5 6.4 7.6] 0.05 0.05 0.2 0.8
19-Nov-03|  7.02 7.36 14 0.8 15.0 20.0 16.0 22,0 6.0 6.5 6.4 74| 0.04 0.02 0.2 0.5
20-Nov-03 7.00 7.39 12 0.8 15.0 19.0 16.0 21.0 6.0 6.0 6.6 74 0.05 0.02 0.2 0.6
21-Nov-03|  7.06 7.44 1.5 0.9 16.0 20.0 18.0 24.0 6.0 6.5 6.4 72| 0.04 0.02 0.2 1.0
22-Nov-03  7.01 7.38 1.4 0.8 16.0 19.0 18.0 220 6.0 6.5 6.4 72| 0.03 0.2 0.8
23-Nov-03
24-Nov-03|  7.04 7.41 14 0.8 15.0 20.0 17.0 22,0 6.0 6.5 6.4 74| 0.03 0.01 0.2 0.8
25-Nov-03|  7.10 7.38 2.0 1.0 17.0 21.0 19.0 24.0 6.0 6.5 0.2 6.6 72| 0.02 0.02 0.2 1.0
26-Nov-03 7.06 7.57 2.0 1.0 16.0 20.0 18.0 240 6.0 6.5 0.1 6.4] 74 0.03 0.02 0.2 0.8
27-Nov-03 7.08 7.61 1.4 0.8 16.0 220 17.0 240 6.0 6.5 0.2 6.4] 72 0.04 0.02 0.2 0.8
28-Nov-03|  7.08 7.67 1.4 0.8 16.0 22.0 17.0 25.0 6.0 6.5 0.2 6.4 72| 0.04 0.01 0.2 0.8
29-Nov-03  7.03 7.56 1.8 0.8 15.0 22.0 17.0 24.0 6.0 6.5 0.2 6.6 74| 0.03 0.01 0.2 0.6
30-Nov-03
Max 7.1 7.7 2.0 1.0 17.0 22.0 19.0 25.0 6.0 6.5 0.2 0.0 6.6) 7.8 0.05 0.05 0.2 1.0
Min 6.4 7.3 1.2 0.7 14.0 18.0 16.0 20.0 6.0 6.0 0.1 0.0 6.4 7.2 0.02 0.01 0.2 0.5
Average 7.0 7.4 1.6 0.8 154 20.0 16.7 223 6.0 6.5 0.2 |#DIV/0! 6.5 74 0.04 0.02 0.2 0.8
pH Turbidity Alkalinity Hardness Chloride ion Mn* DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Dec-03|  7.02 7.65 1.4 1.0 16.0 22.0 17.0 25.0 6.0 6.5 0.3 6.4 72| 0.03 0.02 0.2 1.0
2-Dec-03|  7.00 7.73 1.5 0.8 17.0 23.0 19.0 27.0 6.0 6.5 0.4 6.6 7.4 0.04]  0.02 0.2 0.8
3-Dec-03
4-Dec-03
5-Dec-03|  7.00 7.59 1.2 0.6 16.0 220 19.0 26.0 6.0 6.5 0.4 6.2 721 0.04 0.01 1.2
6-Dec-03
7-Dec-03
8-Dec-03 7.01 8.10 1.0 0.7 16.0 26.0 17.0 29.0 6.0 6.5 0.4 6.4 7.4] 0.30 0.02 1.2
9-Dec-03|  6.94 8.29 2.0 0.9 18.0 27.0 20.0 31.0 6.0 6.5 0.4 6.2 74 0.05 0.04 1.5
10-Dec-03|  6.90 8.25 2.0 1.0 18.0 28.0 20.0 32.0 6.0 6.5 0.4 6.4 74| 0.05 0.04 1.5
11-Dec-03|  6.91 8.19 2.0 1.0 18.0 27.0 19.0 320 6.0 6.5 0.4 6.2 74| 0.04 0.02 1.4
12-Dec-03 6.95 8.04 22 1.0 18.0 26.0 19.0 30.0 6.0 6.5 0.3 6.2 7.4] 0.05 0.03 1.6
13-Dec-03|  6.90 8.21 2.0 1.0 17.0 26.0 19.0 31.0 6.0 6.5 0.4 6.4 74| 0.04 0.02 1.6
14-Dec-03
15-Dec-03|  7.01 8.01 1.2 0.8 17.0 26.0 18.0 31.0 6.0 6.5 0.4 6.4 74| 0.04 0.02 15
16-Dec-03 7.02 8.15 15 1.0 18.0 27.0 20.0 32.0 55 6.0 0.4 6.4 7.2] 0.04 0.04 1.5
17-Dec-03|  6.95 8.17 1.8 1.0 18.0 28.0 20.0 33.0 6.0 6.5 0.4 6.2 74 0.05 0.02 1.5
18-Dec-03|  7.00 8.18 1.6 1.0 18.0 27.0 20.0 32.0 6.0 6.5 0.5 6.4 74| 0.04 0.03 1.5
19-Dec-03
20-Dec-03|  7.00 8.15 1.6 1.0 18.0 26.0 19.0 30.0 6.0 6.5 0.4 6.2 74| 0.03 0.02 15
21-Dec-03
22-Dec-03|  7.00 8.14 1.5 1.0 18.0 27.0 20.0 32.0 6.0 6.5 0.5 6.4 74 0.04 0.02 .
23-Dec-03|  6.95 8.00 1.5 1.0 20.0 29.0 22.0 34.0 6.0 6.5 0.4 6.2 7.0 0.03 0.02 1.5
24-Dec-03|  7.00 8.01 1.5 1.0 19.0 29.0 22.0 34.0 6.0 6.5 0.5 6.2 72| 0.04 0.02 15
25-Dec-03
26-Dec-03|  7.02 8.06 1.5 1.0 19.0 29.0 21.0 32.0 6.0 6.5 0.5 6.4 72 0.03 0.02 .
27-Dec-03|  7.03 8.13 1.5 1.0 17.0 28.0 19.0 32.0 6.0 6.0 0.4 6.2 72| 0.03 0.02 1.5
28-Dec-03
29-Dec-03 7.04 8.21 12 1.0 17.0 27.0 18.0 32.0 6.0 6.5 0.3 6.4 7.2] 0.04 0.02 1.5
30-Dec-03|  7.06 8.26 0.4 1.0 18.0 28.0 19.0 32.0 6.0 6.5 0.2] 6.4 74 0.03 0.02 1.5
31-Dec-03|  7.01 7.95 1.5 1.0 17.0 25.0 18.0 30.0 6.0 6.5 0.1 6.4 7.6] 0.03 0.02 1.4
Max 7.1 83 2.2 1.0 20.0 29.0 22.0 34.0 6.0 6.5 0.5 0.0 6.4 7.6 0.3 0.04 0.0 1.6
Min 6.9 7.6 0.4 0.6 16.0 22.0 17.0 26.0 5.5 6.0 0.1 0.0 6.2 7.0 0.03 0.01 0.0 1.2
Average 7.0 8.1 1.5 1.0 17.8 269 19.5 31.4 6.0 6.5 0.4 [#DIV/0! 6.3 7.3 0.05 0.02 |#DIV/0! 1.5
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (1/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn?** DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated] Raw [ Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Jan-04
2-Jan-04
3-Jan-04] 7.0 7.8 15 1.0 17.0 26.0 20.0 29.0 6.0 6.5 6.2 7.4 0.04 0.02 0.2 1.0
4-Jan-04
5-Jan-04] 7.0 7.7 1.5 1.0 17.0 24.0 18.0 25.0 6.0 6.5 6.4 7.2 0.04 0.02 0.2 1.0
6-Jan-04/ 7.0 7.7 1.4 1.0 16.0 24.0 17.0 25.0 6.0 6.5 6.6, 7.4 0.03 0.03 0.2 1.0
7-Jan-04] 7.1 7.7 1.5 0.8 18.0 25.0 20.0 28.0 5.5 6.0 6.6, 7.4 0.07 0.02 0.2 0.8
8-Jan-04/ 7.1 7.5 12 0.7 17.0 24.0 18.0 26.0 6.0 6.0 6.4 7.4 0.05 0.03 0.2 0.8
9-Jan-04 7.1 7.5 1.2 0.8 17.0 23.0 19.0 26.0 6.0 6.5 6.6, 7.4 0.05 0.03 0.2 1.0
10-Jan-04; 7.1 7.5 1.2 0.8 17.0 22.0 19.0 26.0 6.0 6.5 6.4 7.4 0.04 0.03 0.2 0.8
11-Jan-04 7.0 7.5 12 0.8 17.0 23.0 19.0 27.0 6.0 6.5 6.6, 7.6, 0.03 0.02 0.2 1.0
12-Jan-04; 7.1 7.5 1.4 1.0 17.0 220 19.0 26.0 6.0 6.5 6.6, 7.4 0.06 0.04 0.2 1.0
13-Jan-04; 7.0 7.5 1.2 0.8 17.0 22.0 18.0 26.0 6.0 6.5 6.4 7.2 0.05 0.03 0.2 1.0
14-Jan-04 7.0 7.5 12 0.8 17.0 22.0 18.0 25.0 6.0 6.5 6.6, 7.4 0.04 0.04 0.2 0.5
15-Jan-04; 7.0 7.5 1.2 0.8 17.0 220 19.0 25.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 0.8
16-Jan-04; 7.1 7.5 1.2 0.8 16.0 23.0 20.0 26.0 6.0 6.5 6.2 7.3 0.05 0.04 0.2 0.8
17-Jan-04 7.0 7.5 12 0.8 16.0 23.0 19.0 26.0 6.0 6.5 6.2 7.2 0.04 0.02 0.2 0.8
18-Jan-04; 7.0 7.5 1.2 0.8 16.0 220 18.0 26.0 6.0 6.5 6.4 7.4 0.04 0.03 0.2 1.0
19-Jan-04; 7.0 7.5 1.2 0.7 17.0 23.0 18.0 26.0 6.0 6.5 6.4 7.2 0.04 0.02 0.2 0.5
20-Jan-04; 7.1 7.5 1.4 1.0 17.0 23.0 19.0 26.0 6.0 6.5 6.0, 7.2 0.06 0.03 0.2 0.5
21-Jan-04; 7.1 7.4 1.2 1.0 16.0 220 18.0 24.0 5.5 6.0 6.4 7.2 0.04 0.02 0.2 0.6
22-Jan-04; 7.0 7.5 1.2 0.8 16.0 23.0 19.0 25.0 6.0 6.0 6.6, 7.4 0.04 0.03 0.2 1.0
23-Jan-04 7.1 7.5 1.2 0.8 16.0 22.0 19.0 25.0 6.0 6.0 6.4 7.4 0.05 0.03 0.2 1.0
24-Jan-04 7.0 7.5 1.2 0.7 15.0 220 19.0 25.0 6.0 6.5 6.6, 7.4 0.05 0.04 0.2 0.8
25-Jan-04; 7.0 7.5 1.2 0.8 15.0 23.0 19.0 26.0 6.0 6.0 6.4 7.2 0.04 0.03 0.2 0.8
26-Jan-04; 7.0 7.5 12 0.8 15.0 22.0 19.0 26.0 6.0 6.5 6.6, 7.4 0.05 0.02 0.2 0.8
27-Jan-04 7.1 7.4 7.0 0.8 15.0 21.0 19.0 24.0 6.0 6.0 6.4 7.4 0.05 0.02 0.2 0.8
28-Jan-04; 7.1 7.5 1.4 1.0 16.0 23.0 18.0 24.0 6.0 6.0 6.2 7.6, 0.05 0.02 0.2 1.0
29-Jan-04; 7.1 7.5 12 0.8 15.0 23.0 18.0 25.0 6.0 6.5 6.2 7.4 0.04 0.03 0.2 0.8
30-Jan-04; 7.1 7.5 1.4 0.8 16.0 22.0 18.0 25.0 6.0 6.5 6.4 7.6, 0.06 0.02 0.2 0.8
31-Jan-04 7.2 7.5 1.2 1.0 16.0 23.0 18.0 25.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 1.0
Max 7.2 7.8 7.0 1.0 18.0 26.0 20.0 29.0 6.0 6.5 6.6 7.6 0.07 0.04 0.2 1.0
Min 7.0 7.4 1.2 0.7 15.0 21.0 17.0 24.0 55 6.0 6.0 72 0.03 0.02 0.2 0.5
Average 7.1 7.5 1.5 0.8 16.3 22.8 18.6 25.6 6.0 6.4 6.4 74 0.05 0.03 0.2 0.8
pH Turbidity Alkalinity Hardness Chloride ion Mn?** DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated] Raw [ Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Pre [ Treated
1-Feb-04]  7.12 7.52 1.2] 0.8 15.0 23.0 18.0 25.0 6.0 6.5 6.2 7.4 0.04 0.02 0.2 0.8
2-Feb-04| 7.14 7.44 1.5 0.6) 17.0 21.0 19.0 240 6.0 6.0) 6.4 7.6) 0.04 0.03 0.2 0.8
3-Feb-04| 7.14 7.52 1.2 0.8 16.0 22.0 19.0 25.0 6.0 6.5 6.6) 7.4 0.04 0.02 0.2 0.6
4-Feb-04|  7.15 7.50 1.4 0.7 17.0 21.0 19.0 23.0 6.0 6.0 6.6) 7.6) 0.04 0.03 0.2 1.0
5-Feb-04|  7.12 7.49 1.4 0.8 17.0 21.0 18.0 23.0 6.0 6.0 6.4 7.4 0.04 0.02 0.2 0.6
6-Feb-04]  7.20 7.56 1.6 0.8 16.0 21.0 18.0 24.0 6.0 6.0 6.4 7.6) 0.02 0.03 1.0
7-Feb-04|  7.15 7.56 1.4 0.8 16.0 21.0 17.0 24.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 1.0
8-Feb-04( 7.15 7.52 1.4 0.8 17.0 22.0 18.0 24.0 6.0 6.5 6.2 7.4 0.04 0.02 0.2 0.8
9-Feb-04|  7.17 7.58 1.2 0.7 17.0 22.0 18.0 25.0 6.0 6.5 6.4 7.6) 0.04 0.03 0.2 1.0
10-Feb-04|  7.11 7.49 1.2 0.8 17.0 21.0 18.0 24.0 6.0 6.5 6.6) 7.6) 0.04 0.04 0.2 0.8
11-Feb-04|  7.17 7.58 1.2 0.8 17.0 21.0 18.0 24.0 6.0 6.5 6.6) 7.8 0.05 0.03 0.2 1.0
12-Feb-04  7.14 7.49 1.2 0.8 17.0 21.0 18.0 23.0 6.0 6.5 6.4 7.6) 0.04 0.03 0.2 0.8
13-Feb-04  7.12 7.50 12 0.8 17.0 22.0 18.0 24.0 6.0 6.5 6.6) 7.6) 0.05 0.04 0.2 0.8
14-Feb-04|  7.15 7.49 1.2 0.8 17.0 21.0 18.0 23.0 6.0 6.0 6.4 7.4 0.04 0.02 0.2 0.8
15-Feb-04| 7.13 7.50 1.2 0.8 17.0 21.0 18.0 22.0 6.0 6.5 6.6) 7.6) 0.03 0.02 0.2 0.8
16-Feb-04  7.14 7.52 1.2 0.8 17.0 22.0 18.0 24.0 6.0 6.5 6.4 7.4 0.03 0.02 0.2 0.8
17-Feb-04|  7.16 7.50 1.2 0.7 16.0 22.0 19.0 25.0 6.0 6.0 6.6) 7.8 0.05 0.03 0.2 1.0
18-Feb-04|  7.15 7.50 1.0 0.6 16.0 21.0 19.0 25.0 6.0 6.5 6.6) 7.6) 0.06 0.04 0.2 1.0
19-Feb-04  7.15 7.52 1.0 0.7 16.0 220 19.0 25.0 6.0 6.5 6.4 7.6) 0.05 0.03 0.2 1.2
20-Feb-04 7.15 7.52 1.0 0.7 17.0 22.0 18.0 25.0 6.0 6.5 6.6 7.8 0.07 0.04 0.2 1.0
21-Feb-04| 7.14 7.51 1.0 0.6 17.0 22.0 18.0 25.0 6.0 6.5 6.4 7.6) 0.05 0.03 0.2 0.8
22-Feb-04|  7.11 7.49 1.0 0.6 16.0 21.0 18.0 24.0 6.0 6.5 6.6) 7.6) 0.06 0.04 0.2 0.6
23-Feb-04 7.15 7.54 1.0 0.6 17.0 21.0 18.0 25.0 6.0 6.5 6.6 7.6 0.05 0.04 0.2 1.0
24-Feb-04 7.13 7.54 1.0 0.7 17.0 22.0 18.0 25.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 0.8
25-Feb-04  7.05 7.44 1.0 0.7 17.0 21.0 18.0 23.0 6.0 6.5 6.6) 7.8 0.06 0.03 0.2 1.0
26-Feb-04 7.10 7.48 1.0 0.8 17.0 21.0 18.0 22.0 6.0 6.5 6.4 7.6 0.05 0.04 0.2 0.6
27-Feb-04]
28-Feb-04 7.13 7.52 1.0 0.7 17.0 22.0 18.0 23.0 6.0 6.5 6.6) 7.6) 0.06 0.03 0.2 0.8
29-Feb-04| 7.12 7.48 1.0 0.7 17.0 22.0 18.0 24.0 6.0 6.5 6.6) 7.6) 0.04 0.02 0.2 0.8
Max 7.2 7.6 1.6 0.8 17.0 220 19.0 25.0 6.0 6.5 6.6) 7.8 0.07 0.04 0.2 1.2
Min 7.1 7.4 1.0 0.6 16.0 21.0 17.0 22.0 6.0 6.0 6.2 7.4 0.02 0.02 0.2 0.6
Average 7.1 7.5 1.2 0.7 16.7 21.5 18.2 24.0 6.0 6.4 6.5 7.6 0.05 0.03 0.2 0.9
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (2/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-Mar-04[  7.10 7.49 1.0 0.8 16.0 21.0 18.0 24.0 6.0 6.5 6.8 7.6) 0.03 0.02 0.2 0.8
2-Mar-04|  7.15 7.42 1.0 0.7 15.0 20.0 18.0 25.0 6.0 6.5 6.6 7.4 0.06 0.04 0.2 0.8
3-Mar-04 7.05 7.39 1.0 0.8 15.0 20.0 18.0 25.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 1.0
4-Mar-04|  7.02 7.38 1.0 0.8 15.0 20.0 17.0 22.0 6.0 6.5 6.4 7.4 0.04 0.03 0.2 0.8
5-Mar-04|  7.04 7.35 1.0 0.6 15.0 20.0 18.0 24.0 6.0 6.5 6.4 7.6) 0.05 0.04 0.2 1.0
6-Mar-04  7.03 7.34 1.0 0.6 15.0 20.0 17.0 22.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 0.8
7-Mar-04
8-Mar-04 7.09 7.41 1.0 0.7 16.0 21.0 18.0 23.0 6.0 6.5 6.6 7.4 0.06 0.04 0.2 0.6
9-Mar-04|  6.95 7.36 1.0 0.8 15.0 20.0 18.0 240 6.0 6.5 6.4 72 0.05 0.04 0.2 1.0
10-Mar-04|  6.86 7.38 1.0 0.8 15.0 21.0 18.0 23.0 6.0 6.5 6.8 7.6) 0.05 0.04 0.2 1.0
11-Mar-04|  6.93 7.34 1.0 0.8 15.0 20.0 17.0 22.0 6.0 6.5 6.6 7.4 0.05 0.03 0.2 0.8
12-Mar-04 6.85 7.28 1.0 0.8 15.0 20.0 17.0 22.0 6.0 6.5 6.6 7.8 0.05 0.02 0.2 1.0
13-Mar-04 6.81 7.39 1.0 0.8 15.0 21.0 17.0 23.0 6.0 6.5 6.4 7.6 0.05 0.03 0.2 1.0
14-Mar-04|  6.91 7.61 1.0 0.8 16.0 23.0 19.0 24.0 6.0 6.5 6.6 7.6) 0.04 0.02 0.2 1.0
15-Mar-04|  6.96 7.60 1.0 0.8 16.0 22.0 18.0 26.0 6.0 6.5 0.1 6.4 7.4 0.05 0.03 0.2 1.0
16-Mar-04|  6.95 7.59 1.0 0.8 16.0 22.0 18.0 25.0 6.0 6.5 0.05 6.6 7.8 0.06 0.04 0.2 0.8
17-Mar-04 6.90 7.58 1.0 0.8 15.0 22.0 18.0 27.0 6.0 6.5 0.1 6.6 7.8 0.2 0.8
18-Mar-04|  6.94 7.61 1.0 0.8 15.0 22.0 18.0 26.0 6.0 6.5 0.1 6.4 7.6) 0.2 0.8
19-Mar-04|  6.96 7.54 1.2 0.8 17.0 22.0 18.0 28.0 6.5 6.5 0.25 6.4 7.6) 0.2 0.7
20-Mar-04|  6.98 7.76 1.4 1.0 16.0 23.0 18.0 28.0 6.0 6.5 03 6.4 7.4 0.2 1.0
21-Mar-04 7.00 7.81 14 1.0 16.0 23.0 19.0 28.0 6.0 6.5 0.3 6.6 7.4 0.2 0.8
22-Mar-04 7.01 7.76 14 1.0 16.0 22.0 18.0 27.0 6.0 6.5 0.3 6.4 7.4 0.2 0.6
23-Mar-04|  6.96 7.84 1.4 1.0 15.0 23.0 17.0 27.0 6.0 6.5 0.4 6.4 7.4 1.2
24-Mar-04|  7.00 7.85 1.2 1.0 15.0 24.0 19.0 30.0 6.0 6.5 0.35 6.4 7.6) 1.5
25-Mar-04|  6.98 7.93 1.2 1.0 15.0 24.0 18.0 29.0 6.0 6.5 0.4 6.6 7.6) 1.4
26-Mar-04 7.00 7.96 12 0.8 15.0 25.0 17.0 31.0 6.0 6.5 0.4 6.4 7.4 14
27-Mar-04|  7.00 8.01 1.2 0.8 15.0 26.0 18.0 320 6.0 6.5 0.4 6.4 72 1.5
28-Mar-04|  7.00 8.10 1.2 0.8 16.0 26.0 18.0 320 6.0 6.5 0.4 6.6 7.4 1.4
29-Mar-04|  7.00 8.10 1.2 1.0 16.0 26.0 19.0 320 6.0 6.5 0.4 6.4 7.2 1.4
30-Mar-04 7.00 8.11 12 1.0 16.0 26.0 19.0 33.0 6.0 6.5 0.45 6.6 7.4 14
31-Mar-04 7.08 8.05 14 1.0 17.0 26.0 19.0 32.0 6.0 7.0 0.5 6.6 7.6 14
Max 7.1 8.1 1.4 1.0 17.0 26.0 19.0 33.0 6.5 7.0 0.5 0.0 6.8 7.8 0.06 0.04 0.2 1.5
Min 6.8 73 1.0 0.6 15.0 20.0 17.0 220 6.0 6.5 0.1 0.0 6.4 7.2 0.04 0.02 0.2 0.6
Average 7.0 7.7 1.1 0.8 15.5 22.5 18.0 26.7 6.0 6.5 0.3 [#DIV/0! 6.5 7.5 0.05 0.03 0.2 1.0
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw [ Treated| Raw | Treated| Pre | Treated
1-Apr-04(  7.01 8.00 1.4 1.0 16.0 26.0 19.0 31.0 6.0 6.5 0.6 6.6 7.4 1.4]
2-Apr-04|  7.15 8.10 1.5 1.0 17.0 26.0 20.0 34.0 6.0 6.5 0.7 6.6 7.4 1.4
3-Apr-04|  7.06 8.08 1.4 1.0 16.0 26.0 19.0 33.0 6.0 6.5 0.6 6.6 7.6 1.4
4-Apr-04|  7.08 8.07 1.5 1.0 16.0 26.0 19.0 320 6.0 6.5 0.5 6.4 7.4 0.8
5-Apr-04 6.98 8.10 1.5 1.0 16.0 27.0 18.0 33.0 6.0 6.5 0.5 6.6 7.4 1.5
6-Apr-04|  7.02 8.02 1.5 1.0 17.0 26.0 19.0 34.0 6.0 6.5 0.5 6.6 72 1.4
7-Apr-04|  7.20 8.17 1.2 0.8 17.0 25.0 20.0 34.0 6.0 6.5 0.5 6.6 7.6 0.05 0.02 1.4
8-Apr-04|  7.20 8.23 1.4 1.0 17.0 27.0 19.0 34.0 6.0 6.5 0.5 6.6 7.4 0.05 0.03 1.2
9-Apr-04 7.14 8.20 14 1.0 17.0 26.0 19.0 34.0 6.0 6.5 0.5 6.4 7.4 0.04 0.02 1.2
10-Apr-04|  7.16 8.20 1.4 1.0 17.0 27.0 19.0 35.0 6.0 6.5 0.5 6.6 7.6) 0.04 0.02 1.2
11-Apr-04
12-Apr-04|  7.14 8.26 1.4 1.0 17.0 27.0 19.0 35.0 6.0 6.5 03 6.6 7.4 0.04 0.02 15
13-Apr-04|  7.20 8.45 1.2 0.8 16.0 27.0 20.0 33.0 6.0 6.5 0.1 6.4 7.2 0.05 0.03 15
14-Apr-04 7.00 7.85 12 0.8 16.0 23.0 20.0 29.0 6.0 6.5 0.2 6.4 7.4 0.06 0.02 1.5
15-Apr-04|  7.06 7.53 1.2 0.8 16.0 23.0 18.0 25.0 6.0 6.5 0.1 0.4 72 0.05 0.03 1.5
16-Apr-04|  7.15 7.70 1.2 0.8 16.0 22.0 18.0 25.0 6.0 6.5 0.1 6.6 7.6) 0.06 0.03 1.5
17-Apr-04|  7.15 7.67 1.2 0.8 17.0 22.0 18.0 24.0 6.0 6.5 0.1 6.6 7.6) 0.06 0.02 15
18-Apr-04 7.16 7.67 12 0.8 16.0 22.0 18.0 24.0 6.0 6.5 0.1 6.4 72 0.05 0.03 14
19-Apr-04  7.13 7.70 1.2 0.8 16.0 23.0 18.0 24.0 6.0 6.5 6.6 7.4 0.05 0.02 0.2 1.2
20-Apr-04|  7.12 7.67 1.2 0.8 16.0 22.0 18.0 24.0 6.0 6.5 6.4 72 0.04 0.02 0.2 1.0
21-Apr-04|  7.20 7.82 1.4 1.0 16.0 21.0 19.0 25.0 6.5 7.0 6.6 7.4 0.05 0.02 0.2 1.0
22-Apr-04|  7.18 7.78 1.2 1.0 16.0 21.0 19.0 25.0 6.0 6.5 6.4 7.4 0.04 0.02 0.2 0.8
23-Apr-04 7.22 7.81 12 1.0 16.0 22.0 20.0 27.0 6.5 7.0 0.1 6.4 7.6 0.05 0.02 0.2 0.8
24-Apr-04|  7.16 7.71 1.2 0.8 16.0 21.0 19.0 26.0 6.5 7.0 0.1 6.4 7.4 0.04 0.02 0.2 0.8
25-Apr-04|  7.18 7.79 1.4 0.8 16.0 22.0 19.0 26.0 6.0 6.5 0.1 6.6 7.4 0.05 0.03 0.2 0.6
26-Apr-04|  7.14 7.73 1.4 0.8 16.0 21.0 18.0 25.0 6.0 6.5 0.1 6.4 7.4 0.04 0.02 0.2 0.8
27-Apr-04 7.20 7.80 1.5 1.0 17.0 22.0 18.0 26.0 6.0 6.5 0.1 6.4 7.6 0.05 0.02 0.2 0.8
28-Apr-04|  7.20 7.75 1.5 1.0 17.0 22.0 18.0 27.0 6.5 7.0 6.4 7.6) 0.05 0.02 0.2 0.8
29-Apr-04|  7.16 7.76 1.4 1.0 16.0 21.0 18.0 26.0 6.5 7.0 0.1 6.4 7.4 0.04 0.02 0.2 0.8
30-Apr-04|  7.24 7.83 1.4 0.8 16.0 22.0 18.0 27.0 6.5 7.0 6.2 7.4 0.05 0.03 0.2 0.8
Max 7.2 8.5 1.5 1.0 17.0 27.0 20.0 35.0 6.5 7.0 0.6 0.0 6.6 7.6) 0.06 0.03 0.2 1.5
Min 7.0 7.5 1.2 0.8 16.0 21.0 18.0 24.0 6.0 6.5 0.1 0.0 0.4 7.2 0.04 0.02 0.2 0.6
Average 7.1 7.9 1.3 0.9 163 23.6 18.7 28.6 6.1 6.6 0.3 [#DIV/0! 6.3 74 0.05 0.02 0.2 1.1
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (3/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated] Raw | Treated]l Raw | Treated] Raw | Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-May-04|  7.21 7.60 1.2 0.8 16.0 22.0 18.0 26.0 6.5 7.0 6.4 7.4 0.06 0.03 0.2] 0.8
2-May-04  7.20 7.64 1.2 0.8 16.0 22.0 18.0 26.0 6.5 7.0 6.4 7.4 0.06 0.03 0.2] 0.8
3-May-04 7.18 7.71 1.2 0.8 16.0 22.0 18.0 25.0 6.5 7.0 0.1 6.4 72 0.06 0.04 0.2 0.8
4-May-04|  7.14 7.65 1.2 0.8 16.0 21.0 18.0 26.0 6.0 6.5 6.4 7.4 0.05 0.02 0.2 0.8
5-May-04  7.15 7.64 1.4 0.8 16.0 21.0 18.0 25.0 6.0 6.5 6.4 7.2 0.05 0.02 0.2 0.8
6-May-04  7.18 7.71 1.4 0.8 16.0 22,0 19.0 26.0 6.0 6.5 0.1 6.4 7.2 0.05 0.02 0.2 0.8
7-May-04 7.15 7.69 12 0.8 16.0 220 18.0 25.0 6.0 6.5 0.1 6.2 72 0.04 0.02 0.2 0.8
8-May-04
9-May-04
10-May-04  7.27 7.69 1.2 0.8 17 22 19 25 6.0 6.5 6.4 72 0.04 0.02 0.2 0.8
11-May-04  7.29 7.61 1.2 0.8 17 22 19 24 6.0 6.5 6.6 7.2 0.04 0.03 0.2 0.8
12-May-04  7.26 7.58 1.2 0.8 17 22 19 24 6.0 6.5 6.4 7.4 0.05 0.02 0.2 0.8
13-May-04  7.26 7.60 1.2 0.8 16 21 18 24 6.0 6.5 6.4 72 0.04 0.02 0.2 0.8
14-May-04  7.30 7.61 1.2 0.8 16 21 18 24 6.0 6.5 6.6 7.4 0.04 0.02 0.2 0.8
15-May-04 727 7.60 12 0.8 16 21 17 24 6.0 6.5 6.4 7.2] 0.05 0.02 0.2 0.8
16-May-04 7.29 7.60 12 0.8 16 22 17 24 6.0 6.5 6.6 7.4] 0.04 0.02 0.2 0.8
17-May-04  7.32 7.61 1.0 0.7 16 20 17 23 6.0 6.5 6.4 72 0.05 0.02 0.2 0.8
18-May-04 7.28 7.57 1.0 0.8 16 21 17 22 6.0 6.5 6.4 7.4 0.06 0.02 0.2 0.8
19-May-04|  7.35 7.64 1.4 1.0 15 20 17 22 6.0 6.5 6.6 7.7 0.05 0.02 0.2 0.8
20-May-04
21-May-04  7.30 7.67 2.5 1.0 17 21 19 24 55 6.0 6.4 7.4 0.05 0.02 0.2 0.8
22-May-04  7.30 7.66 2.3 1.0 17 21 20 24 6.0 6.5 6.4 7.6 0.06 0.02 0.2 0.8
23-May-04 7.32 7.62 2.8 1.0 17 21 19 24 6.0 6.5 6.6 7.4] 0.05 0.02 0.2 0.6
24-May-04 7.34 7.67 25 1.0 17 22 20 25 6.0 6.0 6.6 7.6| 0.07 0.04 0.2 0.8
25-May-04
26-May-04|  7.35 7.65 2.5 1.0 17 22 20 25 6.0 6.0 6.4 7.6) 0.05 0.03 0.2 0.8
27-May-04
28-May-04|  7.28 7.59 2.9 1.2 17 21 21 25 6.0 6.5 6.6 7.8 0.06 0.03 0.2 0.8
29-May-04  7.27 7.61 35 1.0 16 21 20 24 6.0 6.5 6.6 7.6 0.05 0.03 0.2 0.8
30-May-04|  7.30 7.65 3.0 1.2 17 21 19 24 6.0 6.5 6.4 7.4 0.05 0.03 0.2 0.8
31-May-04 7.31 7.62 24 1.2 17 21 18 24 6.0 6.5 6.6 7.4] 0.04 0.02 0.2 0.8
Max 74 7.7 3.5 1.2 17.0 22.0 21.0 26.0 6.5 7.0 0.1 0.0 6.6 7.8 0.07 0.04 0.2 0.8
Min 7.1 7.6 1.0 0.7 15.0 20.0 17.0 220 5.5 6.0 0.1 0.0 6.2 7.2 0.04 0.02 0.2 0.6
Average 73 7.6 1.8 0.9 16.4 213 18.5 243 6.0 6.5 0.1 [#DIV/0! 6.5 7.4 0.05 0.02 0.2 0.8
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw [ Treated| Raw | Treated| Pre | Treated
1-Jun-04  7.21 7.54 2.6) 1 17.0 20.0 18.0 23.0 6.5 7.0 6.4 7.6) 0.05 0.03 0.2 0.8
2-Jun-04|  7.28 7.62 3 1 17.0 21.0 18.0 24.0 6.5 7.0 6.4 7.6) 0.05 0.03 0.2 0.8
3-Jun-04
4-Jun-04 7.32 7.59 2.4 1.0 18.0 21.0 20.0 25.0 6.5 7.0 6.6 7.2 0.06 0.02 0.2 0.8
5-Jun-04 7.30 7.56 22 1.0 18.0 21.0 19.0 25.0 6.5 7.0 6.6 7.4 0.05 0.03 0.2 0.8
6-Jun-04|  7.26 7.59 25 1.0 17.0 21.0 19.0 24.0 6.5 7.0 6.4 72 0.06 0.03 0.2 0.8
7-Jun-04|  7.26 7.54 24 1.0 17.0 20.0 18.0 24.0 6.0 6.5 6.4 7.2 0.04 0.02 0.2 0.8
8-Jun-04|  7.28 7.60 2.5 1.2 18 20 20 23 6.5 7.0 0.1 6.4 7.2 0.06 0.03 0.2 0.8
9-Jun-04 7.25 7.54 32 1.5 18 20 20 22 6.0 6.5 6.4 72 0.05 0.03 0.2 1.0
10-Jun-04|  7.24 7.53 32 1.2 17 20 20 22 6.0 6.5 6.4 72 0.04 0.02 0.2 1.0
11-Jun-04  6.48 7.46 72 1.4 16 19 17 20 6.0 6.5 6.4 7.2 0.05 0.02 0.2 0.8
12-Jun-04|  7.00 7.50 6.0 1.6 16 19 17 21 6.0 6.5 6.6 7.4 0.06 0.03 0.2 1.0
13-Jun-04
14-Jun-04 7.00 7.51 8.2 1.8 16 19 17 20 6.0 6.5 0.3 6.4 7.4 0.06 0.03 0.2 1.0
15-Jun-04|  7.01 7.60 8.6 1.8 16 20 17 21 6.0 6.5 1.2 6.2 72 0.06 0.04 0.8
16-Jun-04  7.05 8.06 8.0 1.8 18 27 22 36 6.0 6.5 1.8 6.4 7.6 0.06 0.03 1.5
17-Jun-04|  7.00 831 6.0 1.5 18 28 20 34 6.0 6.5 1.5 6.4 7.4 0.06 0.04 1.5
18-Jun-04 7.08 8.37 6.0 1.7 18 28 21 35 6.0 6.5 1.5 6.4 74 0.06 0.03 1.6
19-Jun-04|  7.04 8.39 7.4 1.8 18 28 20 34 6.0 6.5 1.8 6.4 7.4 0.06 0.04 1.5
20-Jun-04{  7.04 8.38 7.0 16.0 18 29 21 35 6.0 6.5 1.5 6.4 72 0.06 0.03 1.5
21-Jun-04{  7.12 8.42 7.0 1.5 18 28 21 35 6.0 6.5 1.7 6.6 7.4 0.05 0.02 1.5
22-Jun-04|  7.08 8.41 7.2 1.5 19 28 20 34 6.0 6.5 1.6 6.4 7.2 0.06 0.03 1.6
23-Jun-04 7.10 8.23 6.5 1.7 19 27 21 33 6.0 6.5 1.4 6.4 72 0.06 0.02 1.5
24-Jun-04|  7.03 8.09 5.0 1.4 17 26 18 29 6.0 6.5 1 6.4 7.4 0.05 0.03 1.5
25-Jun-04(  7.10 8.00 5.8 1.2 18 27 19 34 6.0 6.5 1 6.6 7.4 0.06 0.04 1.5
26-Jun-04(  7.09 8.00 6.0 1.2 18 27 19 32 6.0 6.5 1 6.4 7.2 0.05 0.02 1.5
27-Jun-04 7.04 7.95 6.0 1.2 18 26 20 32 6.0 6.5 1 6.4 7.4 0.06 0.04 1.5
28-Jun-04{  7.09 7.88 42 1.0 18 24 19 28 6.0 6.5 0.8 6.2 72 0.05 0.02 1.6
29-Jun-04{  7.13 7.70 5.0 1.0 18 25 19 29 6.0 6.5 0.3 6.9 7.6 0.1 0.03 1.8
30-Jun-04|  6.95 7.59 4.0 1.0 17 25 18 20 6.0 6.5 0.3 6.6 7.9 0.05 0.02 1.6
Max 7.3 8.4 8.6 16.0 19.0 29.0 22.0 36.0 6.5 7.0 1.8 0.0 6.9 7.9 0.06 0.04 0.2 1.8
Min 6.5 7.5 2.2 1.0 16.0 19.0 17.0 20.0 6.0 6.5 0.1 0.0 6.2 7.2 0.04 0.02 0.2 0.8
Average 7.1 7.9 54 1.9 17.6 24.0 19.3 28.0 6.1 6.6 1.1 [#DIV/0! 6.5 73 0.06 0.03 0.2 1.3
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (4/6)

pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]

Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-Jul-04|  7.01 7.65 4.4 1 17.0 23.0 18.0 28.0 6.0 6.5 0.2 6.4 7.4 0.05 0.03 0.8
2-Jul-04|  6.96 7.48 5 1 17.0 23.0 18.0 25.0 6.0 6.5 0.3 6.4 7.6 0.06 0.03 1.8
3-Jul-04 7.00 7.45 4.0 1.0 17.0 21.0 18.0 25.0 6.0 6.5 0.3 6.6 7.4 0.1 0.03 1.5
4-Jul-04|  7.01 7.42 3.8 1.0 17.0 20.0 18.0 24.0 6.0 6.5 0.2 6.4 72 0.04 0.03 1.8
5-Jul-04|  7.10 7.59 4.0 1.0 18.0 21.0 19.0 25.0 6.0 6.5 0.1 6.6 7.4 0.05 0.03 1.8
6-Jul-04|  7.15 7.62 2.8 1.0 17.0 22.0 18.0 27.0 6.0 6.5 6.4 7.6) 0.06 0.03 0.0 1.0
7-Jul-04|  7.14 7.50 25 1.0 17.0 22.0 18.0 26.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 1.0
8-Jul-04 7.13 7.46 28 1.0 17.0 21.0 18.0 24.0 6.0 6.5 6.4 7.2 0.06 0.04 0.2 1.0
9-Jul-04|  7.12 747 2.6 1.0 17.0 22.0 18.0 25.0 6.0 6.5 6.6 7.4 0.05 0.03 0.2 0.8
10-Jul-04|  7.10 7.48 2.8 1.0 16.0 22.0 18.0 25.0 6.0 6.5 6.6 7.4 0.06 0.04 0.2 0.8
11-Jul-04|  7.09 7.46 2.8 1.0 16.0 22.0 18.0 24.0 6.0 6.5 6.4 7.2 0.05 0.02 0.2 0.8
12-Jul-04 7.12 7.54 25 1.0 18.0 22.0 19.0 24.0 6.0 6.5 6.6 7.4 0.05 0.02 0.2 1.0
13-Jul-04 7.16 7.52 23 1.0 18.0 22.0 18.0 25.0 6.0 6.5 6.4 7.4 0.06 0.03 0.2 1.0
14-Jul-04|  7.14 7.50 2.8 1.0 18.0 22.0 20.0 24.0 6.0 6.5 6.4 7.8 0.05 0.03 0.2 0.8
15-Jul-04  7.14 7.50 22 1.0 17.0 22.0 19.0 24.0 6.0 6.5 6.4 7.6) 0.05 0.02 0.2 0.8
16-Jul-04|  7.16 7.60 2.4 0.8 17.0 22.0 19.0 25.0 6.0 6.5 6.6 7.6) 0.05 0.02 0.2 0.8
17-Jul-04 7.20 7.61 2.0 1.0 17.0 21.0 19.0 25.0 6.0 6.5 6.4 7.4 0.06 0.04 0.2 0.8
18-Jul-04|  7.21 7.62 2.4 1.0 18.0 23.0 19.0 25.0 6.0 6.5 6.6 7.4 0.06 0.04 0.2 0.8
19-Jul-04|  7.20 7.61 2.0 0.8 18.0 22.0 19.0 24.0 6.0 6.5 6.6 7.6) 0.05 0.04 0.2 0.8
20-Jul-04|  7.25 7.64 2.0 0.8 18.0 20.0 18.0 22.0 6.0 6.5 6.6 7.4 0.06 0.03 0.2 1.0
21-Jul-04 7.18 7.65 2.0 1.0 16.0 20.0 19.0 23.0 6.0 6.5 6.4 7.6 0.04 0.04 0.2 1.0
22-Jul-04 7.20 7.62 1.8 0.8 17.0 20.0 19.0 24.0 6.0 6.5 6.4 7.5 0.05 0.03 0.2 1.0
23-Jul-04|  7.20 7.60 1.8 0.8 17.0 20.0 19.0 23.0 6.0 6.5 6.6 7.4 0.05 0.04 0.2 1.0
24-Jul-04  7.20 7.60 1.8 0.8 16.0 20.0 19.0 23.0 6.5 7.0 6.6 7.6) 0.06 0.04 0.2 1.0
25-Jul-04|  7.21 7.60 2.0 1.0 17.0 21.0 19.0 25.0 6.5 7.0 6.4 7.4 0.05 0.04 0.2 1.0
26-Jul-04 7.21 7.60 2.0 0.8 16.0 20.0 19.0 24.0 6.0 6.5 6.6 7.6 0.06 0.04 0.2 0.8
27-Jul-04|  7.02 7.40 22 1.0 16.0 20.0 18.0 23.0 6.0 6.5 6.4 7.6) 0.06 0.04 0.2 0.8
28-Jul-04|  7.00 7.44 1.8 0.8 16.0 20.0 18.0 24.0 6.0 6.5 6.4 7.4 0.05 0.04 0.2 0.8
29-Jul-04|  6.98 7.50 1.8 0.8 17.0 20.0 18.0 24.0 6.0 6.5 6.4 7.4 0.1 0.04 0.2 1.0
30-Jul-04 6.98 7.35 1.8 1.0 16.0 19.0 18.0 22.0 6.5 7.0 6.8 7.4 0.1 0.09 0.2 1.0
31-Jul-04 7.00 7.42 1.6 0.8 17.0 19.0 18.0 22.0 6.0 6.5 6.6 7.4 0.1 0.04 0.2 1.0
Max 7.3 7.7 4.0 1.0 18.0 23.0 20.0 27.0 6.5 7.0 0.3 0.0 6.8 7.8 0.06 0.09 0.2 1.8
Min 7.0 7.4 1.6 0.8 16.0 19.0 18.0 220 6.0 6.5 0.1 0.0 6.4 7.2 0.04 0.02 0.0 0.8
Average 7.1 7.5 2.4 0.9 17.0 21.0 18.5 24.1 6.1 6.6 0.2 [#DIV/0! 6.5 7.5 0.05 0.04 0.2 1.0
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]

Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-Aug-04[  6.90 7.35 1.8 0.8/ 16.0 19.0 18.0 22.0 6.0 7.0 6.6 7.6) 0.05 0.04 0.2 1.0
2-Aug-04|  6.98 7.39 1.8 0.8 16.0 20.0 17.0 22.0 6.0 6.5 6.4 7.4 0.06 0.03 0.2 1.0
3-Aug-04 6.95 7.40 2.0 1.0 16.0 20.0 18.0 22.0 6.0 6.5 6.6 7.4 0.05 0.04 0.2 0.8
4-Aug-04[  6.95 7.38 22 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.8 7.2 0.05 0.04 0.2 0.8
5-Aug-04|  6.96 7.35 2.0 1.0 16.0 19.0 17.0 22.0 6.0 6.5 6.6 7.4 0.05 0.04 0.2 1.0
6-Aug-04|  7.00 7.38 25 1.0 16.0 19.0 18.0 23.0 6.0 6.5 6.6 72 0.06 0.05 0.2 1.0
7-Aug-04|  7.00 7.39 2.2 1.0 17.0 19.0 18.0 22.0 6.0 6.5 6.4 7.2 0.05 0.04 0.2 0.8
8-Aug-04 6.98 7.39 2.6 1.0 17.0 19.0 18.0 22.0 6.0 6.5 6.6 7.4 0.06 0.04 0.2 0.8
9-Aug-04|  7.00 7.40 22 1.0 17.0 19.0 18.0 22.0 6.0 6.5 6.4 7.4 0.05 0.03 0.2 1.0
10-Aug-04|  7.02 7.42 2.8 1.0 15.0 19.0 17.0 22.0 6.0 6.0 6.6 7.2 0.06 0.03 0.2 0.6
11-Aug-04|  6.90 7.40 2.9 1.0 15.0 19.0 16.0 22.0 6.0 6.0 6.6 7.4 0.05 0.03 0.2 1.0
12-Aug-04 6.98 7.38 4.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.4 7.4 0.06 0.03 0.2 0.8
13-Aug-04 6.95 7.32 38 1.0 15.0 18.0 17.0 220 6.0 6.0 6.6 7.4 0.05 0.04 1.5
14-Aug-04|  6.95 7.33 42 1.4 15.0 19.0 17.0 21.0 6.0 6.5 6.4 7.4 0.06 0.04 0.2 0.8
15-Aug-04|  6.97 7.33 5.2 1.4 15.0 19.0 17.0 22.0 6.0 6.0 6.6 7.4 0.05 0.04 0.2 1.0
16-Aug-04|  7.00 7.32 5.0 1.2 16.0 19.0 17.0 22.0 6.0 6.0 6.4 7.4 0.06 0.04 0.2 0.6
17-Aug-04 7.04 731 6.2 12 15.0 19.0 16.0 23.0 6.5 7.0 0.1 6.8 7.4 0.08 0.05 0.2 1.0
18-Aug-04|  7.01 7.25 6.5 1.3 15.0 19.0 17.0 23.0 6.5 7.0 7.0 7.8 0.1 0.05 0.2 1.0
19-Aug-04|  6.97 7.38 6.8 1.2 15.0 19.0 17.0 22,0 6.5 7.0 6.8 7.6) 0.1 0.04 0.2 1.0
20-Aug-04|  7.00 7.30 6.0 1.2 15.0 19.0 18.0 21.0 6.5 7.0 6.6 7.4 0.15 0.05 0.2 0.8
21-Aug-04 7.00 7.29 6.0 12 15.0 18.0 17.0 21.0 6.0 6.5 6.8 7.6 0.1 0.04 0.2 1.0
22-Aug-04 7.00 7.33 55 1.0 17.0 19.0 18.0 22,0 6.0 6.5 6.6 7.4 0.08 0.04 0.2 0.8
23-Aug-04|  7.00 7.34 5.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.6 7.6) 0.1 0.04 0.2 0.6
24-Aug-04|  6.98 7.33 4.4 1.0 16.0 19.0 18.0 21.0 6.0 6.5 6.8 7.6) 0.1 0.04 0.2 1.0
25-Aug-04|  7.00 7.32 4.0 1.0 16.0 19.0 18.0 20.0 6.0 6.5 6.6 7.4 0.08 0.04 0.2 0.8
26-Aug-04 7.00 7.34 4.0 1.0 16.0 18.0 18.0 20.0 6.0 6.5 6.6 7.6 0.1 0.05 0.2 0.6
27-Aug-04|  7.00 7.32 34 1.0 16.0 19.0 18.0 21.0 6.0 6.5 6.4 7.6) 0.08 0.05 0.2 0.8
28-Aug-04|  7.00 7.30 35 1.0 16.0 19.0 18.0 20.0 6.0 6.5 6.6 7.4 0.1 0.04 0.2 0.8
29-Aug-04|  7.00 7.28 3.0 1.0 16.0 18.0 18.0 20.0 6.5 7.0 6.8 7.4 0.1 0.05 0.2 0.8
30-Aug-04 7.00 731 3.0 1.0 16.0 19.0 17.0 21.0 6.5 7.0 6.6 7.6 0.1 0.04 0.2 1.0
31-Aug-04 7.00 7.32 3.0 1.2 16.0 19.0 18.0 22.0 6.0 6.5 6.8 7.6 0.1 0.05 0.2 0.8
Max 7.0 7.4 6.8 1.4 17.0 20.0 18.0 23.0 6.5 7.0 0.1 0.0 7 7.8 0.15 0.05 0.2 1.5
Min 6.9 73 2.0 1.0 15.0 18.0 16.0 20.0 6.0 6.0 0.1 0.0 6.4 7.2 0.05 0.03 0.2 0.6
Average 7.0 7.3 39 1.1 15.8 18.9 174 21.6 6.1 6.5 0.1 [#DIV/0! 6.6 7.4 0.08 0.04 0.2 0.9
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (5/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chlorine]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw [ Treated| Raw | Treated| Pre | Treated
1-Sep-04|  7.00 7.33 3.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.6 7.6) 0.08 0.04 0.2 0.8
2-Sep-04|  7.00 7.26 3.0 1.0 16.0 18.0 17.0 20.0 6.0 6.5 6.8 7.4 0.1 0.05 0.2 0.8
3-Sep-04|  7.00 7.25 4.0 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.8 7.6) 0.08 0.05 0.2 1.0
4-Sep-04|  7.00 7.26 3.0 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.8 7.6) 0.08 0.05 0.2 0.8
5-Sep-04 7.00 7.27 3.0 1.0 16.0 18.0 18.0 220 6.0 6.5 6.6 7.4 0.08 0.04 0.2 0.8
6-Sep-04|  6.93 7.25 25 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.8 7.6 0.1 0.05 0.2 0.3
7-Sep-04|  6.95 7.29 3.0 1.0 16.0 20.0 17.0 22,0 6.0 6.5 6.6 7.4 0.1 0.06 0.2 1.0
8-Sep-04|  6.92 7.30 34 1.0 15.0 19.0 17.0 22,0 6.0 6.5 6.4 7.5 0.1 0.05 0.2 1.0
9-Sep-04 6.91 7.30 3.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.6 7.4 0.1 0.05 0.2 0.8
10-Sep-04[  6.90 7.22 2.8 1.0 16.0 19.0 18.0 21.0 6.0 6.5 6.6 7.6 0.1 0.05 0.2 0.8
11-Sep-04[  6.90 7.25 3.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.8 7.4 0.1 0.05 0.2 0.8
12-Sep-04|  6.96 7.29 2.8 1.0 16.0 19.0 17.0 22.0 6.0 6.5 6.6 7.4 0.1 0.05 0.2 0.8
13-Sep-04[  6.90 7.25 2.5 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.4 7.4 0.1 0.05 0.2 0.8
14-Sep-04 6.95 7.23 2.6 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.2 7.4 0.08 0.05 0.2 1.0
15-Sep-04[  6.91 7.30 2.0 0.8 16.0 20.0 17.0 23.0 6.0 6.5 6.5 7.4 0.07 0.04 0.2 1.0
16-Sep-04
17-Sep-04[  6.90 7.36 2.5 1.0 15.0 19.0 16.0 21.0 6.0 6.5 6.4 7.2 0.08 0.05 0.2 1.0
18-Sep-04 6.97 7.23 2.0 1.0 15.0 19.0 16.0 20.0 6.0 6.5 6.3 73 0.06 0.04 0.2 0.8
19-Sep-04[  7.00 7.29 2.3 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.2 7.6 0.1 0.07 0.2 1.0
20-Sep-04|  6.90 7.26 2.8 1.0 15.0 18.0 17.0 21.0 6.0 6.0 6.4 72 0.1 0.05 0.2 1.0
21-Sep-04|  6.95 7.23 2.0 1.0 15.0 18.0 16.0 20.0 6.0 6.5 6.2 7.4 0.08 0.04 0.2 1.0
22-Sep-04|  6.90 7.22 1.8 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.6 7.4 0.08 0.05 0.2 1.0
23-Sep-04 6.90 7.23 2.0 1.0 16.0 18.0 17.0 21.0 6.0 6.5 6.6 7.4 0.1 0.05 0.2 0.8
24-Sep-04|  6.93 7.27 22 1.0 16.0 18.0 17.0 22.0 6.0 6.5 6.4 0.2 0.08 0.05 0.2 0.8
25-Sep-04|  6.90 7.22 2.0 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.4 7.4 0.08 0.05 0.2 0.8
26-Sep-04|  6.90 7.23 2.4 1.0 15.0 18.0 17.0 21.0 6.0 6.5 0.1 6.6 7.4 0.1 0.05 0.2 0.8
27-Sep-04 6.99 7.15 24 1.0 16.0 19.0 17.0 22.0 6.0 6.5 6.4 7.4 0.08 0.05 0.2 1.0
28-Sep-04|  6.90 7.21 2.0 1.0 16.0 18.0 17.0 22.0 6.0 6.5 6.4 7.4 0.08 0.05 0.2 0.8
29-Sep-04|  6.97 7.20 1.8 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.6 72 0.1 0.05 0.2 1.0
30-Sep-04|  6.95 7.21 2.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.6 7.4 0.1 0.05 0.2 0.8
Max 7.0 7.4 4.0 1.0 16.0 20.0 18.0 23.0 6.0 6.5 0.1 0.0 6.8 7.6) 0.1 0.07 0.2 1.0
Min 6.9 7.2 1.8 0.8 15.0 18.0 16.0 20.0 6.0 6.0 0.1 0.0 6.2 0.2 0.06 0.04 0.2 0.3
Average 6.9 73 2.5 1.0 15.6 18.7 17.0 214 6.0 6.5 0.1 [#DIV/0! 6.5 7.1 0.09 0.05 0.2 0.9
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-Oct-04[  6.93 7.20 4.0 1.0 16.0 18.0 17.0 20.0 6.0 6.5 6.4 72| 0.08 0.05 0.8
2-Oct-04  6.96 7.21 3.0 1.0 16.0 18.0 17.0 21.0 6.0 6.5 6.6 74| 0.10 0.05 0.8
3-Oct-04 6.95 7.21 25 1.0 16.0 18.0 17.0 220 6.0 6.5 6.4 7.2 0.08 0.04 0.2 0.8
4-Oct-04|  6.90 7.21 25 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.4 72| 0.10 0.05 0.2 0.8
5-Oct-04[  6.90 7.16 1.5 1.0 16.0 18.0 17.0 20.0 6.0 6.5 6.6 74| 0.08 0.05 0.2 0.8
6-Oct-04  6.99 7.29 1.8 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.6 72| 0.10 0.05 0.2 1.0
7-Oct-04  6.90 7.20 2.0 1.0 16.0 18.0 17.0 20.0 6.0 6.5 6.4 72| 0.08 0.05 0.2 1.0
8-Oct-04 6.90 7.20 22 1.0 16.0 19.0 17.0 220 6.0 6.5 6.6 7.4 0.08 0.06 0.2 1.0
9-Oct-04[  6.90 7.20 1.8 0.8 16.0 18.0 17.0 21.0 6.0 6.5 6.4 74| 0.08 0.06 0.2 0.8
10-Oct-04|  6.90 7.20 2.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.6 74| 0.08 0.06 0.2 0.8
11-Oct-04
12-Oct-04 6.90 7.20 24 1.0 15.0 18.0 16.0 21.0 6.0 6.5 6.6 72 0.10 0.06 0.2 0.8
13-Oct-04 6.97 7.24 2.0 1.0 15.0 19.0 16.0 21.0 6.0 6.5 6.4 7.4 0.08 0.04 0.2 0.8
14-Oct-04|  6.95 7.20 2.0 1.0 15.0 18.0 16.0 21.0 6.0 6.5 6.6 74| 0.08 0.03 0.2 0.8
15-Oct-04|  6.94 7.26 25 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.6 74| 0.08 0.06 0.2 1.0
16-Oct-04|  6.95 7.24 2.2 1.0 16.0 18.0 17.0 21.0 6.0 6.5 6.6 74| 0.06 0.05 0.2 0.8
17-Oct-04 6.91 7.22 22 1.0 16.0 18.0 17.0 21.0 6.0 6.5 6.6 7.4 0.08 0.05 0.2 0.8
18-Oct-04|  6.91 7.20 2.0 1.0 16.0 17.0 17.0 21.0 6.0 6.5 6.4 74| 0.08 0.06 0.2 0.8
19-Oct-04|  6.94 7.25 23 0.8 15.0 19.0 17.0 22,0 6.0 6.5 6.6 72| 0.10 0.05 0.2 0.8
20-Oct-04|  6.93 7.23 2.0 1.0 15.0 18.0 17.0 22.0 6.0 6.5 6.4 72| 0.10 0.05 0.2 0.8
21-Oct-04 6.91 7.20 2.0 1.0 15.0 18.0 16.0 21.0 6.0 6.5 6.6 7.4 0.08 0.05 0.2 0.8
22-Oct-04 6.93 7.21 2.0 1.0 16.0 18.0 17.0 21.0 6.0 6.5 6.6 7.4 0.08 0.04 0.2 0.8
23-Oct-04|  6.92 7.20 2.0 1.0 16.0 17.0 17.0 21.0 6.0 6.5 6.4 72| 0.10 0.05 0.2 0.8
24-Oct-04|  6.92 7.23 2.0 1.0 16.0 18.0 17.0 22.0 6.6 6.5 6.6 74| 0.08 0.04 0.2 0.8
25-Oct-04|  6.90 7.22 2.0 1.0 16.0 17.0 17.0 21.0 6.0 6.5 6.4 72| 0.10 0.05 0.2 0.8
26-Oct-04 7.00 7.29 24 1.0 15.0 18.0 16.0 20.0 6.0 6.5 6.4 7.2 0.08 0.07 0.2 0.8
27-Oct-04|  7.00 7.30 2.0 1.0 15.0 19.0 17.0 21.0 6.0 6.5 6.9 79| 0.08 0.06 0.2 0.8
28-Oct-04|  6.97 7.28 2.0 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.4 74| 0.10 0.05 0.2 0.8
29-Oct-04|  6.99 7.32 1.8 0.8 15.0 18.0 17.0 20.0 6.0 6.5 6.6 79| 0.08 0.06 0.2 0.8
30-Oct-04 6.98 7.30 2.0 1.0 15.0 18.0 17.0 21.0 6.0 6.5 6.6 7.4 0.10 0.05 0.2 1.0
31-Oct-04
Max 7.0 73 25 1.0 16.0 19.0 17.0 22.0 6.6 6.5 0.0 0.0 6.9 7.9 0.1 0.07 0.2 1.0
Min 6.9 7.2 1.5 0.8 15.0 17.0 16.0 20.0 6.0 6.5 0.0 0.0 6.4 7.2 0.06 0.03 0.2 0.8
Average 6.9 7.2 1.0 15.5 18.1 16.8 21.0 6.0 6.5 |#DIV/0![#DIV/0! 6.5 7.4 0.09 0.05 0.2 0.8
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Table M31.1.5 Water Quality at Salaulim WTP in 2004 (6/6)
pH Turbidity Alkalinity Hardness Chloride ion Mn** DO Iron Residual Chlorine|
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw [ Treated| Raw [ Treated| Raw [ Treated| Raw [ Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Pre [ Treated
1-Nov-04
2-Nov-04|  6.95 7.26 2.0 1.0 15.0 18.0 16.0 20.0 6.0 6.5 6.4 74| 0.08 0.04 0.2 0.8
3-Nov-04
4-Nov-04 6.95 7.28 2.0 1.0 16.0 18.0 17.0 22.0 6.0 6.5 6.6 74 0.10 0.05 0.2 0.8
5-Nov-04 7.03 7.38 1.8 1.0 17.0 20.0 18.0 21.0 6.0 6.5 6.4 7.6 0.08 0.05 0.2 1.0
6-Nov-04|  6.98 7.30 2.0 1.0 16.0 19.0 18.0 22.0 6.0 6.5 6.6) 74| 0.08 0.05 0.2 0.8
7-Nov-04|  6.46 7.28 1.8 1.0 16.0 19.0 18.0 21.0 6.0 6.5 6.4 74| 0.10 0.05 0.2 1.0
8-Nov-04
9-Nov-04|  7.01 7.32 1.0 17.0 19.0 18.0 22.0 6.0 6.5 6.4 72| 0.08 0.05 0.2 0.8
10-Nov-04  7.07 7.32 1.0 16.0 19.0 16.0 20.0 6.0 6.5 6.4 74| 0.06 0.04 0.2 0.8
11-Nov-04
12-Nov-04 6.97 7.30 2.0 1.0 16.0 19.0 17.0 21.0 6.0 6.5 6.4 72 0.06 0.04 0.2 0.8
13-Nov-04 6.94 7.30 2.0 0.8 16.0 18.0 17.0 21.0 6.0 6.5 6.6 74 0.08 0.04 0.2 0.8
14-Nov-04  6.98 7.30 2.0 1.0 16.0 19.0 17.0 22.0 6.0 6.5 6.4 72| 0.08 0.04 0.2 0.8
15-Nov-04  7.00 7.34 2.0 1.0 16.0 19.0 17.0 22.0 6.0 6.5 0.1 6.4 74| 0.08 0.05 0.2 0.8
16-Nov-04  7.00 7.36 2.0 1.0 16.0 19.0 17.0 24.0 6.0 6.5 0.1 6.6) 74| 0.06 0.04 0.2 0.8
17-Nov-04  7.02 7.42 2.0 1.0 16.0 20.0 17.0 24.0 6.0 6.5 0.1 6.4 72| 0.08 0.05 0.2 0.8
18-Nov-04
19-Nov-04  7.08 7.39 22 1.0 15.0 19.0 17.0 220 6.5 6.7 6.6) 74| 0.08 0.05 0.2 0.8
20-Nov-04|  7.03 7.38 1.8 1.0 16.0 20.0 17.0 220 6.5 7.0 0.1 6.2 74| 0.08 0.05 0.2 0.8
21-Nov-04
22-Nov-04 7.07 7.46 2.0 1.0 16.0 21.0 17.0 25.0 6.5 7.0 0.1 6.4 74 0.08 0.06 0.2 0.8
23-Nov-04  7.06 7.48 2.0 1.0 16.0 21.0 17.0 24.0 6.0 6.5 0.1 6.4 7.6] 0.08 0.05 0.2 1.0
24-Nov-04  7.00 7.54 1.8 1.0 16.0 22.0 17.0 25.0 6.0 6.5 0.1 6.6) 7.6] 0.06 0.04 0.2 0.8
25-Nov-04|  7.01 7.47 1.5 1.0 16.0 21.0 17.0 24.0 6.0 6.5 0.1 6.6) 74| 0.06 0.04 0.2 0.8
26-Nov-04|  7.03 7.43 1.8 1.0 16.0 21.0 17.0 25.0 6.0 6.5 0.2 6.9) 79| 0.08 0.05 0.2 1.0
27-Nov-04|  7.03 7.46 22 1.0 16.0 22.0 17.0 24.0 6.0 6.5 0.1 6.6) 74| 0.08 0.05 0.2 0.8
28-Nov-04|  7.03 7.46 2.4 1.0 16.0 21.0 17.0 24.0 6.0 6.5 0.1 6.4 72| 0.08 0.04 0.2 0.6
29-Nov-04 7.02 7.44 2.0 1.0 16.0 20.0 17.0 23.0 6.0 6.5 0.1 6.6 74 0.06 0.05 0.2 0.8
30-Nov-04 7.00 7.42 2.0 1.2 16.0 20.0 17.0 22.0 6.0 6.5 0.2 6.6 74 0.08 0.05 0.2 0.8
Max 7.1 7.5 24 1.2 17.0 22.0 18.0 25.0 6.5 7.0 0.2 0.0 6.9 7.9 0.1 0.06 0.2 1.0
Min 6.5 73 1.5 0.8 15.0 18.0 16.0 20.0 6.0 6.5 0.1 0.0 6.2 7.2 0.06 0.04 0.2 0.6
Average 7.0 74 2.0 1.0 16.0 19.8 17.1 227 6.1 6.6 0.1 [#DIV/0! 6.5 74 0.08 0.05 0.2 0.8
pH Turbidity Alkalinity Hardness Chloride ion Mn*" DO Iron Residual Chloring]
Date NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw | Treated| Raw [ Treated| Raw | Treated| Raw | Treated| Pre | Treated
1-Dec-04|  7.08 7.60 1.5 0.9 15.0 21.0 16.0 24.0 6.5 7.0 0.1 6.6 74| 0.06 0.05 0.2 1.0
2-Dec-04|  7.04 7.55 2.0 1.0 16.0 21.0 17.0 24.0 6.0 6.5 0.2 6.6 74| 0.08 0.05 0.2 0.6
3-Dec-04 7.04 7.62 20 1.0 16.0 21.0 17.0 24.0 6.0 6.5 0.1 6.4 72 0.06 0.04 0.2 0.8
4-Dec-04|  7.00 7.61 2.0 1.0 16.0 20.0 17.0 24.0 6.0 6.5 0.1 6.6 74| 0.08 0.04 0.2 1.0
5-Dec-04|  6.98 7.61 1.8 1.0 16.0 22.0 17.0 25.0 6.0 6.5 0.2 6.4 74| 0.06 0.04 0.2 0.8
6-Dec-04
7-Dec-04
8-Dec-04
9-Dec-04|  7.00 7.61 2.0 1.0 16.0 21.0 17.0 25.0 6.0 6.5 0.2 6.4 72| 0.08 0.04 1.2
10-Dec-04|  7.00 7.55 2.0 1.0 17.0 21.0 18.0 26.0 6.0 7.0 0.2 6.4 74| 0.06 0.06 1.5
11-Dec-04
12-Dec-04 7.00 7.62 2.0 1.0 16.0 22.0 18.0 25.0 6.0 6.5 0.2 6.6 7.4 0.08 0.04 1.2
13-Dec-04 7.00 7.69 2.0 1.0 16.0 22.0 17.0 25.0 6.5 7.0 0.2 6.4 7.4 0.08 0.06 1.4
14-Dec-04|  6.95 7.70 1.8 0.8 16.0 23.0 17.0 26.0 6.5 7.0 0.2 6.2 74| 0.06 0.04 1.4
15-Dec-04|  7.00 7.68 1.8 0.9 16.0 22.0 17.0 26.0 6.0 6.5 0.2 6.2 7.6] 0.05 0.05 1.6
16-Dec-04
17-Dec-04 7.00 7.98 2.0 0.8 16.0 25.0 18.0 29.0 6.0 7.0 0.4 6.2 7.0 0.06 0.05 1.5
18-Dec-04|  7.04 8.12 1.6 0.9 16.0 26.0 18.0 31.0 6.0 7.0 0.3 6.4 72| 0.05 0.05 1.4
19-Dec-04
20-Dec-04|  7.00 8.04 22 0.8 16.0 25.0 18.0 30.0 6.5 7.0 0.3 6.2 7.0 0.08 0.05 1.5
21-Dec-04 7.02 8.11 2.0 0.8 16.0 25.0 17.0 30.0 6.0 7.0 0.4 6.2 72 0.08 0.04 1.6
22-Dec-04 7.05 8.14 2.0 1.0 16.0 25.0 18.0 31.0 6.0 7.0 0.3 6.2 72 0.06 0.05 1.6
23-Dec-04|  7.01 8.03 22 1.0 16.0 25.0 18.0 31.0 6.0 7.0 0.4 6.2 7.0 0.08 0.05 1.6
24-Dec-04|  7.00 8.03 2.0 1.0 16.0 24.0 17.0 29.0 6.0 6.5 0.4 6.4 72| 0.08 0.04 1.4
25-Dec-04|  7.00 7.79 2.0 1.0 15.0 22.0 17.0 26.0 6.0 6.5 0.2 6.2 72| 0.06 0.04 1.4
26-Dec-04 7.00 7.82 2.0 1.0 15.0 23.0 16.0 25.0 6.0 6.5 0.1 6.4 72 0.06 0.04 14
27-Dec-04|  7.00 7.72 2.0 1.0 15.0 22.0 17.0 25.0 6.0 6.5 6.4 74| 0.08 0.05 1.4
28-Dec-04|  7.04 7.60 1.8 0.8 15.0 21.0 17.0 23.0 6.0 6.5 6.2 7.0 0.06 0.04 1.4
29-Dec-04|  7.12 7.61 2.4 1.0 16.0 20.0 17.0 24.0 6.0 6.5 6.2 72| 0.05 0.05 1.2
30-Dec-04
31-Dec-04 7.01 7.42 2.0 1.0 15.0 19.0 17.0 22.0 6.0 6.5 6.2 7.2 0.06 0.04 0.2 0.8
Max 7.1 8.1 24 1.0 17.0 26.0 18.0 31.0 6.5 7.0 0.4 0.0 6.6 7.6) 0.08 0.06 0.2 1.6
Min 7.0 7.4 1.6 0.8 15.0 19.0 16.0 22.0 6.0 6.5 0.1 0.0 6.2 7.0 0.05 0.04 0.2 0.8
Average 7.0 7.8 2.0 0.9 15.8 225 17.3 26.5 6.1 6.7 0.2 [#DIV/0! 6.3 7.2 0.07 0.05 0.2 1.3
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Table M31.1.6 Results on Manganese Concentration of Raw Water at Salaulim
WTP in 1997 and from 2000 to 2004 (1/2)

Unit : mg/1
Date 1997 2000 2001 2002 2003 2004 Date 1997 2000 2001 20_'0_2 2003 2004
Raw |Treated| Raw |Treated| Raw |Treated| Raw |Treated| Raw |Treated|] Raw [Treated| Raw_[Treated| Raw |Treated| Raw |Treated] Raw |Treated] Raw |Treated]| Raw |Treated|
Max 1.8 0. .8 0. 3. .0 2.0 0. 6 0. 1.8 .0 |[Max 1.8 . . 0. .0 . 2.0 .0 .6 0.
Min 0.1 0. .1 0. 0. .0 0.1 0. 1 0. 0.1 0 [Min 0.1 . .1 0. .1 . 0.1 .0 .1 0.
Average 0.1 0. .0 0. 0. .0 0.1 0. 1 0. 0.1 0 [Average 0.1 . .0 0. .2 0.1 .0 .1 0.
1-Jan] 0.4 0. 1.2 1-Apr| 0.3 .6 0.4 .
2-Jan| 1.0 0.6 12 2-Apr| 0.5 0.6 0.4 0.3 0.7
3-Jan| 1.0 0.6 0.5 0.2 3-Apr| 0.5 0.3 0.6
4-Jan| 0.8 0.5 0.2 4-Apr| 0.5 0.4 0.5 0.5
5-Jan| 1.0 0.1 0.4 0.2 5-Apr| 0.5 0.5 0.5 0.5
6-Jan| 0.8 0.4 6-Apr| 0.8 0.4 0.5
7-Jan| 1.0 0.1 0.4 7-Apr| 1.0 0.4 0.5
8-Jan| 0.8 0.1 0.4 0.2 8-Apr| 1.0 0.4 0.3 0.5
9-Jan| 0.8 0.3 0.1 9-Apr| 0.8 0.4 0.4 0.4 0.5
10-Jan| 0.2 0.1 10-Apr| 0.8 0.4 0.5 0.5
11-Jan| 0.2 11-Apr| 0.8 0.4 0.5 0.4
12-Jan| 0.4 0.2 12-Apr| 1.0 0.4 0.4 0.3
13-Jan| 0.5 0.2 13-Apr| 1.0 0.4 0.3 0.1
14-Jan| 0.6 0.2 14-Apr| 0.8 0.2 0.2
15-Jan| 0.6 0.1 15-Aprf| 1.0 0.3 0.1
16-Jan| 0.2 16-Apr| 1.0 0.2 0.4 0.1
17-Jan| 0.2 17-Apr| 0.8 0.4 0.2 0.1
18-Jan| 0.1 18-Apr| 0.6 04 0.3 0.1
19-Jan| 0.1 19-Apr| 0.8 0.4 0.1
20-Jan 0.1 20-Apr| 0.8 0.4
21-Jan| 0.1 21-Apr| 0.3 0.3
22-Jan| 0.1 22-Apr| 0.4 0.4
23-Jan| 0.1 23-Apr| 0.6 0.4 0.2 1
24-Jan| 0.2 24-Apr| 0.5 0.4 0.2 0.1
25-Jan| . 25-Apr| 0.3 0.4 0.1 0.1
26-Jan| 0.1 0.1 26-Apr| 0.2 0.4 0.2 0.1
27-Jan 0.1 0.1 27-Apr| 0.3 0.4 0.1
28-Jan| 0.2 28-Apr| 0.3 0.4
29-Jan 29-Apr| 0.8 0.5 0.1
30-Jan| 30-Apr 0.1 0.3 0.2
31-Jan,
1-Feb)| 1-May| 0.2 0.3
2-Feb)| 2-May 0.2 03 0.1
3-Feb) 3-May 0.2 0.4 0.1
4-Feb| 4-May)| 0.3 0.4
5-Feb) 0.1 5-May 0.4
6-Feb| 0.1 6-May 0.3 0.4 1
7-Feb)| 0.2 7-May 0.2 0.4 0.1
8-Feb| 0.2 8-May 0.2 0.4
9-Feb| 0.1 9-May 0.2 0.4
10-Feb) 0.1 10-May!| 0.2 0.5
11-Feb 0.2 11-May]| 0.1 0.4 0.8
12-Feb 0.1 12-May/| 0.1 0.3
13-Feb) 0.1 13-May!| 0.1 03
14-Feb 0.1 14-May!| 0.3
15-Feb| 0.1 15-May 02
16-Feb 0.1 16-May!| 0.2
17-Feb 0.1 17-May/|
18-Feb 0.1 0.1 18-May/|
19-Feb) 0.1 19-May!|
20-Feb| 0.1 20-May
21-Feb| 0.2 21-May)
22-Feb| 0.2 22-May|
23-Feb| 0.1 23-May|
24-Feb| 0.1 24-May|
25-Feb| 0.2 25-May|
26-Feb 0.2 26-May)|
27-Feb| 0.2 27-May|
28-Feb 0.2 28-May)|
29-May|
30-May|
31-May
1-Mar| 0.4 1-Jun
2-Mar 0.4 2-Jun
3-Mar 0.1 0.4 3-Jun|
4-Marf| 0.4 4-Jun
5-Mar| 0.4 5-Jun|
6-Mar 0.8 0.3 6-Jun|
7-Mar| 0.6 0.3 7-Jun|
8-Mar 0.7 0.4 8-Jun| 0.1
9-Mar| 0.6 0.5 9-Jun| 24
10-Mar 0.6 0.4 10-Jun| 2.8
11-Marf| 0.8 11-Jun
12-Mar| 0.7 0.3 12-Jun| 22
13-Marf| 0.7 0.4 13-Jun
14-Mar| 1.0 0.1 0.4 14-Jun| 0.8 0.1 0.3
15-Marf| 0.8 0.1 0.3 0.1 15-Jun 1.4 12
16-Mar| 1.0 0.1 16-Jun| 0.2 24 1.8
17-Mar 1.0 0.1 17-Jun| 0.1 3.0 0.1 1.5
18-Mar| 1.0 0.1 18-Jun| 2.5 0.3 15
19-Mar 1.0 0.3 19-Jun| 25 0.5 0.3 1.8
20-Mar| 1.0 0.1 0.3 20-Jun 22 1.0 0.3 15
21-Mar 0.2 12 0.5 0.3 21-Jun 25 2.0 0.3 1.7
22-Marf| 0.1 1.0 0.1 0.3 22-Jun 22 1.6
23-Marf 0.1 0.8 0.4 23-Jun 2.0 32 0.05 1.4
24-Marf| 0.1 0.8 0.4 24-Jun 0.1 1.5 3.6 0.3 1.0
25-Marf 0.1 0.8 0.8 0.4 25-Jun 0.1 1.0 1.2 3.0 0.2 1.0
26-Mar| 0.2 0.6 0.2 0.4 0.4 26-Jun 0.2 0.6 3.0 0.2 1.0
27-Marf| 0.1 0.6 0.2 0.4 0.4 27-Jun 0.2 0.6 28 0.1 1.0
28-Marf| 0.1 0.6 0.2 0.4 28-Jun 0.2 0.6 1.0 1.8 0.05 0.8
29-Marf| 0.6 0.4 29-Jun 0.2 0.6 0.3
30-Mar 0.1 0.6 0.5 30-Jun 1.0 0.4 12 0.3
31-Mar 0.3 0.6 0.5

M31 - 34



Table M31.1.6 Results on Manganese Concentration of Raw Water at Salaulim
WTP in 1997 and from 2000 to 2004 (2/2)

Unit : mg/1
1997 2000 2001 2002 2003 2004 1997 2000 2001 2002 2003 2004
Treated| Raw |Trated| Raw |Treated| Raw |Treated| Raw |Trcated| Raw |Treated| Raw | Treated| Raw |Treated| Raw |Tre Raw | Trcated| Raw | Treated
[ 8] o 3. 0] 20] o 6] o. 1.8 .0 [Max 1.8 . 8] o 0 6] o.
ol o XH Y 0. 0] o] o 1 ) 0 [Min 0.1 ) XH
01| o 0] o 0. 0] o] o 1o 0.1 0 [Average| 0.1 X 0] o 2
18] 003 0. 1.0 1.0 02 1-Oc

=
o

=
SEEE
o[
=[F
=
SIS
0

0.1 0.1 0.6 0.3 8-Oct|

0.5 16-Oct|

0.2 18-Oct
0.2 19-Oct

0.1 22-Oct

15-Nov| 0.1
16-Nov 0.1

19-Nov| 0.1
20-Noyv,| 0.1

26-Nov| 02 0.1 02
27-Nov 0.4 0.2 0.1

29-Nov 0.4 0.2 0.1

1-Dec 0.1

4-Dec]| 0.2 0.1
6-Dec| 0.1
8-Dec| 0.1

10-Dec| 0.4 03 02
11-Dec 0.4 0.2
12-Dec 0.4 0.2
13-Dec| 0.4 0.2
14-Dec 0.3 0.2
15-Dec| 0.4 02
16-Dec 0.4
17-Dec| 0.4 1.0 04
18-Dec| 0.6 1.2 0.3
19-Dec| 0.6
20-Dec 0.6 0.2 1.0 0.3
21-Dec| 0.6 04 04
22-Dec 0.4 0.3
23-Dec 0.6 0.4 0.4
24-Dec 0.6 0.4 14 0.4
25-Dec 0.5 0.3 1.6 0.2
0.1 26-Dec| 0.6 03 0.1
27-Dec 1.0 0.4
28-Dec 1.0 0.4
29-Dec 1.0 0.4
30-Dec| 0.8 0.5
31-Dec 0.5
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Figure M31.1.2 Fluctuation on Manganese Concentration of Raw Water at Salaulim
WTP in 1997 and from 2000 to 2004
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Table M31.1.7

Monthly Water Quality of Salaulim WTP Analysed by PWD's
Laboratory from January 2003 to May 2005 (1/2)

Color Odor Taste Turbidity pH Specific Conductivity
(NTU) (/u mhos/cm)
Raw | Filtered | Treated| Raw | Filtered] Treated| Raw | Filtered| Treated| Raw | Filtered [ Treated| Raw | Filtered| Treated| Raw | Filtered| Treated
Jan-03 0 0 Unobjectable Unobjectable 23 1.5 6.9 7.1 41.1 49.4
Feb-03 0 0 Unobjectable Unobjectable 0.8 0.3 6.7 7.1 443 53.8
Mar-03 0 0 Unobjectable Unobjectable 32 1.2 6.3 7.3 51.0 72.4
Apr-03 0| 0 Unobjectable Unobjectable 3.0 1.5 6.7 6.8 58.4 59.8
May-03 0 0 Unobjectable Unobjectable 32 2.0 6.8 6.8 56.6 58.9
Jun-03 0 0 Unobjectable Unobjectable 13.6 2.5 6.1 7.6 46.5 73.7
Jul-03 0 0 Unobjectable Unobjectable 3.8 1.5 6.7 7.2 433 62.7
Aug-03 0 0 Unobjectable Unobjectable 2.8 1.0 6.4 6.8 38.8 47.7
Sep-03 0 0 Unobjectable Unobjectable 33 0.9 6.9 7.1 474 56.0
Oct-03 0 0 Unobjectable Unobjectable 1.0 0.6 6.9 7.2 39.9 532
Nov-03 0 0 Unobjectable Unobjectable 13 0.8 6.8 7.0 424 53.8
Dec-03 0 0 Unobjectable Unobjectable 0.9 0.5 7.0 79 47.3 63.0
Jan-04 0 0 Unobjectable Unobjectable 1.4 0.5 7.0 8.8 46.7 60.8
Feb-04 0 0 Unobjectable Unobjectable 1.4 0.3 73 7.5 41.2 47.6
Mar-04 0| 0 0 Unobjectable Unobjectable 2.0 0.7 0.7 6.8 7.2 7.0 47.1 56.0 56.7
Apr-04 0| 0 0 Unobjectable Unobjectable 2.9 0.5 0.5 6.8 7.9 7.5 48.6 70.3 714
May-04 0 0 0 Unobjectable Unobjectable 6.3 1.6 1.5 7.3 7.1 7.1 1024 101.4| 109.5
Jun-04 0| 0 0 Unobjectable Unobjectable 2.6 13 1.0 6.8 7.0 7.1 53.1 56.3 56.0
Jul-04 0| 0 0 Unobjectable Unobjectable 6.2 1.4 1.0 6.7 7.9 7.7 552 64.7 64.9
Aug-04 0| 0 0 Unobjectable Unobjectable 4.8 1.5 1.4 7.0 72 7.2 48.1 52.1 535
Sep-04 0 0 0 Unobjectable Unobjectable 4.8 2.0 1.4 6.9 7.3 7.2 50.8 51.2 522
Oct-04 0| 0 0 Unobjectable Unobjectable 1.0 0.5 0.4 7.1 7.3 72| 488 40.0 404
Nov-04 0| 0 0 Unobjectable Unobjectable 1.0 0.8 0.9 6.7 6.8 6.8 443 50.8 53.6
Dec-04 0 0 0 Unobjectable Unobjectable 2.0 1.2 1.5 7.2 7.5 8.1 44.6 56.0 56.9
Jan-05 0 0 0 Unobjectable Unobjectable 1.8 1.0 1.0 7.2 7.5 7.5 45.8 54.6 56.5
Feb-05 0| 0 0 Unobjectable Unobjectable 2.0 1.7 1.7 6.9 7.1 7.1 445 56.3 57.0
Mar-05 0| 0 0 Unobjectable Unobjectable 2.5 1.3 1.3 6.7 7.1 7.0 459 58.6 585
Apr-05 0 0 0 Unobjectable Unobjectable 3.0 1.5 1.3 6.5 7.1 7.1 532 65.5 65.7
May-05 0 1) 0 Unobjectable Unobjectable 34 1.9 2.0 7.1 7.2 7.2 50.3 59.8 62.2
Max 0.0 0.0 0.0 13.6 2.5 2.0 7.3 8.8 8.1 102.4] 101.4[ 109.5
Min 0.0 0.0 0.0 Unobjectable Unobjectable 0.8 0.3 0.4 6.1 6.8 6.8 38.8 40.0] 40.4
Ave 0.0 0.0 0.0 3.0 1.2 1.2 6.8] 7.3 7.3 49.2 58.8 61.0
Total Solids Total Dissolved Solids(TDS) Suspended Solids Total Hardness as CaCO; (TA Cca* Mgz+
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated
Jan-03[  26.0 31.0 26.0 31.0 0.0 0.0 12.0 14.0 3.6 4.4 0.8 0.3
Feb-03[  29.0 35.0 29.0 35.0 0.0 0.0 13.0 16.0 3.6 1.8 1.0 1.0
Mar-03|  33.0 45.0 32.0 46.0 1.5 0.0 17.0 28.0 3.6 8.4 2.0 2.0
Apr-03|  38.0 39.0 37.0 39.0 1.0 0.0 23.0 24.0 4.0 44 33 33
May-03|  38.0 37.0 36.0 37.0 2.0 0.0 25.0 25.0 4.8 4.8 33 33
Jun-03|  34.0 47.0 30.0 47.0 4.0 0.0 19.0 37.0 3.6 9.6 25 33
Jul-03| 295 40.0 28.0 40.0 1.5 0.0 15.0 23.0 3.6 6.0 1.5 2.0
Aug-03|  26.0 31.0 25.0 31.0 1.0 0.0 16.0 20.0 32 4.8 2.0 2.0
Sep-03 31.5]  36.0 30.0 36.0 1.5 0.0 16.0 23.0 3.2 6.0 2 2.0
Oct-03[  26.0 345 26.0 345 0.0 0.0 16.0 20.0 32 5.6 2.0 1.0
Nov-03|  27.0 34.0 27.0 34.0 0.0 0.0 16.0 22.0 3.6 5.6 1.8 2.0
Dec-03|  30.0 39.0 30.0 39.0 0.0 0.0 17.0 26.0 3.6 6.4 2.0 2.5
Jan-04[  30.0 39.0 30.0 39.0 0.0 0.0 16.0 25.0 3.6 6.4 1.8 23
Feb-04|  26.0 30.0 26.0 30.0 0.0 0.0 14.0 19.0 3.6 52 1.3 1.5
Mar-04[  29.5 36.0 36.0 30.0 36.0 36.0 0.5 0.0 0.0 15.0 20.0 20.0 3.6 5.6 5.6 1.5 15 1.5
Apr-04| 315 45.0 455 31.0 45.0 455 0.5 0.0 0.0 15.0 25.0 25.0 32 72 7.2 1.8 1.8 1.8
May-04|  67.0 65.0 70.0 65.0 65.0 70.0 2.0 0.0 0.0 40.0 40.0 40.0 10.0 10.0 10.0 3.8 3.8 3.8
Jun-04|  34.0 36.0 36.0 335 36.0 36.0 0.5 0.0 0.0 14.0 16.0 16.0 32 4.0 4.0 1.5 1.5 1.5
Jul-04| 375 415 415 355 415 415 2.0 0.0 0.0 18.0 26.0 26.0 4.4 72 7.2 1.8 2.0 2.0
Aug-04|  32.0 33.0 34.0 31.0 33.0 34.0 1.0 0.0 0.0 17.0 20.0 20.0 4.0 4.8 4.8 1.8 2.0 2.0
Sep-04|  33.0 33.0 335 320 33.0 335 1.0 0.0 0.0 15.0 19.0 19.0 4.0 48 4.8 1.3 1.8 1.8
Oct-04| 310 315 31.5 31.0 31.5 31.5 0.0 0.0 0.0 17.0 17.0 17.0 4.8 48 4.8 13 13 13
Nov-04| 28.0 325 34.0 28.0 325 34.0 0.0 0.0 0.0 14.0 18.0 18.0 3.6 4.8 4.8 1.3 1.5 1.5
Dec-04| 29.5 36.0 36.5 285 36.0 36.5 0.0 0.0 0.0 15.0 20.0 21.0 3.6 5.6 6.0 1.5 1.5 1.5
Jan-05[  29.5 35.0 36.0 29.0 35.0 36.0 0.5 0.0 0.0 14.0 17.0 17.0 3.6 48 4.8 1.2 1.3 1.3
Feb-05| 28.0 36.0 36.0 28.0 36.0 36.0 0.0 0.0 0.0 13.0 17.0 17.0 32 48 4.8 13 1.3 13
Mar-05[  29.0 375 375 29.0 375 375 0.0 0.0 0.0 14.0 18.0 18.0 32 48 4.8 1.5 1.5 1.5
Apr-05[  35.0 42.0 42.0 34.0 42.0 42.0 1.0 0.0 0.0 19.0 25.0 25.0 52 72 7.2 1.5 1.8 1.8
May-05|  33.0 38.0 40.0 32.0 38.0 40.0 1.0 0.0 0.0 17.0 20.0 20.0 4.0 5.2 5.2 1.8 1.8 1.8
Max 67.0 65.0 70.0 65.0 65.0 70.0 4.0 0.0 0.0 40.0. 40.0 40.0 10.0 10.0 10.0 3.8 3.8 3.8
Min 26.0 30.0 31.5 25.0 30.0 315 0.0 0.0 0.0 12.0 14.0 16.0 32 1.8 4.0 0.8 0.3 1.3
Ave 32.1 37.8 393 314 37.8 393 0.8 0.0 0.0 17.0 22.1 213 3.9 5.7 5.7 1.8 1.9 1.7
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Table M31.1.7 Monthly Water Quality of Salaulim WTP Analysed by PWD's
Laboratory from January 2003 to May 2005 (2/2)

cr Total Alkalinity as CaCO; SO, Fe?* Mn** NO* KMnO, oxidizability as O,
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Raw | Filtered [ Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated
Jan-03 6.0 6.0 12.0 13.0 0.0 0.0 0.05 0.05 0.00 0.00 0.6 0.0 0.2 0.0
Feb-03 6.0 6.0 13.0 16.0 0.0 0.0 0.05 0.05 0.24 0.00 0.4 0.0 0.2 0.0
Mar-03 6.0 6.0 16.0 29.0 0.0 0.0 0.06 0.05 0.00 0.00 1.3 0.0 0.2 0.0
Apr-03 6.0 6.0 21.0 23.0 0.0 0.0 0.30]  0.05 0.00 0.00 0.7 0.0 0.2 0.0
May-03 6.0 6.0 23.0 23.0 0.0 0.0 0.06[  0.05 0.00 0.00 0.4 0.0 0.2 0.0
Jun-03 4.0 4.0 20.0 32.0 0.0 0.0 0.45 0.06 0.00 0.00 0.8 0.0 0.4 0.0
Jul-03 6.0 6.0 16.0 20.0 0.0 0.0 0.10 0.05 0.00 0.00 0.9 0.0 0.3 0.0
Aug-03 6.0 6.0 17.0 17.0 0.0 0.0 0.20]  0.05 0.00 0.00 0.4 0.0 03 0.0
Sep-03 6 6.0 17.0 20.0 0.0 0.0 0.05 0.05 0.00 0.00 0.8 0.0 0.2 0.0
Oct-03 6.0 6.0 23.0 25.0 0.0 0.0 0.10[  0.05 0.00 0.00 0.9 0.0 0.2 0.0
Nov-03 6.0 6.0 20.0 23.0 0.0 0.0 0.05 0.05 0.10 0.00 0.4 0.0 0.2 0.0
Dec-03 6.0 6.0 18.0 24.0 0.0 0.0 0.06 0.05 0.08 0.00 0.8 0.0 0.4 0.0
Jan-04 6.0 6.0 18.0 26.0 0.0 0.0 0.10]  0.05 0.00 0.00 1.9 0.0 0.4 0.0
Feb-04 6.0 6.0 18.0 22.0 0.0 0.0 0.05 0.05 0.00 0.00 1.5 0.0 03 0.0

Mar-04 6.0 6.0 6.0 20.0 23.0 23.0 0.0 0.0 0.0 0.12 0.05 0.05 0.00 0.00 0.00 1.2 0.0 0.0 0.3 0.0 0.0
Apr-04] 6.0 6.0 6.0 21.0 35.0 32.0 0.0 0.0 0.0 0.08 0.05 0.05 0.00 0.00 0.00 1.0 0.0 0.0 0.3 0.0 0.0
May-04 7.0 7.0 9.0 44.0 444 44.0 0.0 0.0 0.0 0.60) 0.10 0.10 0.00 0.00 0.00 1.4 0.0 0.0 0.6 0.0 0.0
Jun-04| 7.0 7.0 7.0 15.0 18.0 18.0 0.0 0.0 0.0 0.06 0.05 0.05 0.00 0.00 0.00 0.6 0.0 0.0 0.2 0.0 0.0
Jul-04 7.0 7.0 7.0 17.0] 28.0] 28.0] 0.0 0.0 0.0 0.30] 0.05. 0.05 0.12] 0.00] 0.00] 0.8 0.0 0.0 0.4 0.0 0.0
Aug-04 6.0 6.0 7.0 17.0] 18.0] 18.0] 0.0 0.0 0.0 0.20] 0.10) 0.10. 0.00] 0.00] 0.00] 0.5 0.0 0.0 0.3 0.0 0.0
Sep-04 6.0 6.0 7.0 16.0] 21.0 21.0 0.0 0.0 0.0 0.06 0.06 0.06 0.00 0.00 0.00 0.4 0.0 0.0 0.2 0.0 0.0
Oct-04 6.0 6.0 6.0 18.0] 19.0 19.0 0.0 0.0 0.0 0.06] 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Nov-04 6.0 6.0 7.0 16.0] 19.0 19.0 0.0 0.0 0.0 0.06 0.05 0.05 0.10 0.00 0.00 0.2 0.0 0.0 0.0 0.0 0.0
Dec-04 6.0 6.0 6.0 19.0 24.0 25.0 0.0 0.0 0.0 0.06] 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.2 0.0 0.0
Jan-05 6.0 7.0 8.0 18.0 19.0 19.0 0.0 0.0 0.0 0.40 0.06 0.06 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Feb-05 6.0 6.0 6.0 17.0] 21.0] 21.0] 0.0 0.0 0.0 0.06) 0.05. 0.05 0.00] 0.00] 0.00] 0.6 0.0 0.0 0.3 0.0 0.0
Mar-05| 7.0 7.0 7.0 16.0] 20.0] 20.0] 0.0 0.0 0.0 0.10} 0.06) 0.06. 0.00] 0.00] 0.00] 0.4 0.0 0.0 0.2 0.0 0.0
Apr-05 7.0 7.0 8.0 17.0] 25.0 25.0 0.0 0.0 0.0 0.10 0.06 0.06 0.12 0.00 0.00 0.5 0.0 0.0 0.3 0.0 0.0
May-05 6.0 8.0 10.0 17.0] 18.0 18.0 0.0 0.0 0.0 0.20) 0.10 0.10 0.00 0.00 0.00 0.8 0.0 0.0 0.3 0.0 0.0

Max 7.0 8.0 10.0 44.0( 444 440 0.0 0.0 0.0 0.60[  0.10[  0.10 0.24 0.00 0.00 1.9 0.0 0.0 0.6 0.0 0.0
Min 4.0 4.0 6.0 12.0 13.0 18.0 0.0 0.0 0.0 0.05 0.05 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Ave 6.1 6.2 7.1 18.6 22.9 233 0.0 0.0 00[ 0.14 0.06 0.06 0.03 0.00 0.00 0.7 0.0 0.0 0.3 0.0 0.0
BOD at 27°C and 3days DO F AP Plate Count on nutrient agar MPN of Coliform MPN of E.Coli.
(mg/L) (mg/L) (mg/L) (mg/L) no/100mL no/100mL no/100mL

Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered | Treated| Raw | Filtered| Treated| Raw [ Filtered | Treated| Raw | Filtered | Treated

Jan-03 0.5 0.0 0.0 0.0 0.00]  0.00] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Feb-03 0.5 0.0 0.0 0.0 0.00]  0.00] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mar-03 0.5 0.0 0.0 0.0 0.00[  0.00 86.0 2.0 1,100.0 0.0 0.0| 150.0 0.0 0.0
Apr-03 0.5 0.0 0.0 0.0 0.00 0.00] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
May-03 0.5 0.0 0.0 0.0 0.00[  0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jun-03 1.0 0.0 0.0 0.0 0.00] 033 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jul-03 1.0 0.0 0.0 0.0 0.00 0.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Aug-03 0.5 0.0 0.0 0.0 0.00]  0.04] 127.0 3.0 150.0 0.0 0.0 93.0 0.0 0.0
Sep-03 0.5 0.0 0.0 0.0 0.00]  0.02 140.0 1.0 93.0 0.0 0.0 43.0 0.0 0.0
Oct-03 0.5 0.0 7.1 72 0.0 0.0 0.00[  0.04 137.0 0.0 460.0] 0.0 0.0[ 240.0 0.0 0.0
Nov-03 0.5 0.0 7.1 72 0.0 0.0 0.00]  0.04 70.0 28.0 1.0[ 430.0 0.0 0.0] 230.0 0.0 0.0
Dec-03 1.9 0.0 72 0.0 0.0 0.00[  0.05 82.0 13.0 0.0[ 460.0 23.0 0.0[  460.0 0.0 0.0
Jan-04| 1.2 0.0 7.3 74 0.0 0.0 0.00]  0.00] 82.0 13.0 0.0[ 460.0 23.0 0.0|  460.0 0.0 0.0

Feb-04 0.8 0.0 73 74 0.0 0.0 0.00]  0.00] 88.0 40.0 0.0[ 460.0[ 460.0 0.0| 460.0| 240.0 0.0

Mar-04 0.8 0.0 0.0 7.2 73 7.3 0.0 0.0 0.0 0.00] 0.00 0.00[  104.0 4.0) 2.0 43.0 0.0 0.0 23.0 0.0) 0.0)
Apr-04] 0.6 0.0 0.0 72 74 7.5 0.0 0.0 0.0 0.00 0.00 0.00[ 135.0 75.0 2.0] 240.0 93.0 0.0) 9.0 7.0 0.0)
May-04 1.2 0.0 0.0 6.9 7.0 7.2 0.0 0.0 0.0 0.00] 0.00 0.00[ 107.0 67.0 2.0 1,100.0]  460.0| 0.0|  460.0 93.0 0.0)
Jun-04| 0.6 0.0 0.0 6.9 7.5 7.5 0.0 0.0 0.0 0.00) 0.00 0.00 87.0 12.0] 1.0]  240.0] 4.0) 0.0 240.0 0.0) 0.0)
Jul-04 1.1 0.0 0.0 7.1 72 72 0.0 0.0 0.0 0.00] 0.10. 0.10] 220.0] 140.0 3.0) 93.0] 93.0] 0.0 43.0 21.0] 0.0
Aug-04 0.5 0.0 0.0 7.0 7.3 7.4 0.0 0.0 0.0 0.00] 0.05. 0.05| 123.0] 12.0 0.0] 240.0 43.0] 0.0) 93.0] 0.0} 0.0
Sep-04 0.5 0.0 0.0 7.0 74 7.4 0.0 0.0 0.0 0.00) 0.05 0.05[  192.0 15.0] 0.0] 240.0 21.0 0.0) 21.0 0.0) 0.0)
Oct-04 0.0 0.0 0.0 72 7.4 7.4 0.0 0.0 0.0 0.00] 0.04 0.04[  180.0 4.0) 0.0]  460.0 9.0 0.0| 240.0 0.0 0.0)
Nov-04 0.0 0.0 0.0 71 73 7.4 0.0 0.0 0.0 0.00) 0.01 0.01|  140.0 25.0 2.0] 460.0 39.0 0.0) 21.0 7.0 0.0)
Dec-04 0.5 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.00] 0.01 0.01 71.0 12.0] 2.0| 1,100.0 23.0 0.0| 240.0 4.0 0.0)
Jan-05 0.0 0.0 0.0 7.5 7.6 7.6 0.0 0.0 0.0 0.00 0.01 0.01 88.0 5.0 3.0 93.0 0.0 0.0) 28.0 0.0] 0.0)
Feb-05 0.5 0.0 0.0 73 7.5 75 0.0 0.0 0.0 0.00] 0.00) 0.00. 45.0] 35.0] 2.0) 93.0] 4.0 0.0 0.0 0.0 0.0
Mar-05| 0.5 0.0 0.0 7.5 7.8 7.8 0.0 0.0 0.0 0.00} 0.00) 0.00|  112.0] 12.0 0.0) 93.0] 15.0] 0.0) 23.0] 0.0 0.0
Apr-05 0.5 0.0 0.0 7.4 7.6 7.6 0.0 0.0 0.0 0.00 0.00 0.00[ 178.0 15.0] 2.0| 460.0 4.0) 0.0 240.0 0.0 0.0)
May-05 0.6 0.0 0.0 7.0 7.2 7.2 0.0 0.0 0.0 0.00] 0.02 0.02| 120.0 35.0 0.0 1.100.0 3.0 0.0 23.0 0.0 0.0|

Max 1.9 0.0 0.0 7.5 7.8 7.8 0.0 0.0) 0.0] 0.00] 0.33 0.10[ 220.0[ 140.0 3.0 1,100.0]  460.0| 0.0] 460.0] 240.0| 0.0)
Min 0.0 0.0 0.0 6.9 7.0 7.2 0.0 0.0) 0.0] 0.00] 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0) 0.0) 0.0] 0.0)
Ave 0.6 0.0 0.0 7.2 74 74 0.0} 0.0} 0.0} 0.00 0.04 0.02 93.6 19.6] 1.2) 3334 454 0.0] 1324 12.8 0.0]
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Table M31.1.8

Records on Power Interruption at Salaulim WTP (1/3)

Year 2003 | Ave. 6.1] Max. 95.0] Min. 1.0 Unit:  min.
Date Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
1 30.0 23.0f 81.0] 16.0 34.0
2 1.0 11.0 4.0 15.0 3.0
3 5.0 5.0 18.0 14.0 4.0 26.0 5.0
4 9.0 63.6
5 95.0 2.0 2.0 4.0
6 27.0 35.0 2.0 3.0
7 7.0 27.0 6.0 1.0 4.0] 23.0] 25.0
8 1.0 17.0]  59.0 40.0
9 12.0 12.0 5.0 4.0 8.0 12.0
10 1.0 8.0l 10.0] 16.0 4.0 2.0
11 12.0 66.0 3.0] 14.0 2.0
12 4.0 15.0 3.0 2.0 20.0 26.0 29.0
13 9.0l 21.0 2.0
14 10.0 2.0 3.0] 46.0 2.0l 13.0 10.0 2.0
15 25.0 6.0 2.0
16 8.0 6.0 1.0 2.0
17 2.0] 64.2 4.0 7.0 2.0
18 50.0 3.0]  29.0 3.0 7.0] 10.0 2.0
19 18.0 4.0l 16.0f 31.0 9.0] 44.0 9.0
20 10.0 4.0 2.0 4.0l 10.0
21 23.0 1.0] 20.0f 27.0 5.0 4.0 1.0
22 45.0 2.0 7.0 5.0] 11.0 9.0 1.2
23 35.0 1.0 2.0 1.0] 55.0 2.0
24 5.0] 19.0 2.0 11.0
25 15.0 1.0] 12.0 4.0 9.0 4.0 4.0 2.0
26 10.0 12.0 9.0
27 2.0 17.0 10.0 2.0 5.0 20.0
28 5.0 4.0l 17.0f 30.0 9.0] 13.0 2.0
29 - 15.0 37.0 5.0 8.0
30 - 22.0 23.0 3.0 6.0
31 - - 2501 - - 5.00 -
Total min/mont] ~ 56.0] 210.0f 134.0] 219.0] 159.0f 255.2] 309.0] 85.0f 187.0] 347.6] 218.0f 33.2
Ave. (min./day) 1.8 7.5 43 7.3 5.1 8.5] 10.0 2.7 6.2 11.2 7.3 1.1
Max. (min/day)]  15.0] 95.0] 30.0f 66.0] 35.0] 642 81.0] 17.0] 37.0f 63.6] 55.0] 20.0
Min. (min./day) 1.0 5.0 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.2
Note: Average interruption period means the interruption minutes per day per month .
‘Fluctuation of Power Interruption
| C—Total (min./monthy —4&— Max. (min./day) - - 4 - - Ave. (min./day) |
400 100
320 A aA‘ 80
£ 20 / A 7‘/ A P
S . — \ =
LN\ / \ L
= I r | |— =
£ 160 /‘/ 40
80 1 20
0 ol--lol--lgl-.-|o}l--f@|--10f-;-[®}. gl ..l0]-1-]® om 0
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct Nov. Dec.
Month
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Table M31.1.8 Records on Power Interruption at Salaulim WTP (2/3)

Year 2004 | Ave. 8.7] Max. | 318.6] Min. 0.1 Unit:  min.
Date Jan. | Feb. | Mar. [ Apr. | May | Jun. [ Jul. | Aug. | Sep. [ Oct. | Nov. | Dec.

1 23.0 2.0 1.3 18.0

2 4.0 1.0 42.0 7.0

3 5.0 30.00 14.0 27.01 24.0

4 3.00 45.0 5.0 95.4 7.0] 10.0

5 15.0 5.0 79.2 17.0 17.0
6 37.0 5.0 51.0 1.0 2.0
7 66.0 2.0 6.0

8 2.0 5.0 7.0 9.0] 26.0 1.0 1.0
9 6.0 10.0 318.6 3.0l 23.0 1.0]  33.0

10 60.0 0.1 1.1 66.0] 26.0 1.0] 16.0
11 4.0 2.0 8.0 3.0l 10.0p 10.0

12 1.0 1.0 25.0 2.0 5.0
13 50.0 274.2 7.0 7.0l 40.0

14 183.6 9.0 16.0
15 37.0 3.00 13.0 5.00 73.8 2.0 14.0f 25.0 1.0
16 6.0 12.00 50.00 30.0] 30.0

17 3.0 5.0 63.0 30.0 5.0

18 20.0 7.0] 21.0 1.0

19 10.0 25.0 14.0

20 1.0] 66.0 56.0 17.0 4.0 2.0

21 1.0 2.0 2.0 4.0 3.0 11.0

22 2.0 3.0 5.0 3.0

23 1.0 6.0 5.0 4.0

24 2.0 3.0 2.0 1.0 75.0

25 5.0 64.8 2.0

26 3.0 4.0 15.0

27 35.0 4.0 11.0] 15.0 3.0
28 2.0 2.0 61.8 5.0
29 60.0 18.0] 30.0 1.0 17.0 5.0

30 - 5.0 55.0 2.0

31 - - - 15.0 - -
Total min/month)]  247.0] 156.0f 111.0] 221.0] 199.3] 975.6| 253.0] 360.2] 239.0] 144.0] 195.8] 66.0
Ave. (min./day) 8.0 5.6 3.6 7.4 6.4 32.5 82| 11.6 8.0 4.6 6.5 2.1
Max. (min/day)]  66.0] 66.0] 50.0] 56.0] 79.2| 318.6] 63.0] 954| 66.0f 40.0] 7501 17.0
Min. (min./day) 1.0 2.0 2.0 1.0 0.1 1.0 2.0 1.0 2.0 1.0 1.0 1.0

Note: Average interruption period means the interruption minutes per day per month .

‘Fluctuation of Power Interruption

1 Total (min./ month) —&— Max. (min./day) - - 4 - - Ave. (min./day)

1,000 — 350
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= 600 1 210 %
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E =
\. :
i o=
= 400 140 £
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200 | | Ao 1 70

0 &b - ’] 4 D a ala D -r- nd 0
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Table M31.1.8 Records on Power Interruption at Salaulim WTP (3/3)
Year 2005 | Ave. 4.8] Max. | 124.8] Min. 0.1 Unit:  min.
Date Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
1 2.0 47.0
2 15.0
3
4
5 2.0 1.0
6 9.0
7 20| 11.0 5.0 0.3
8 2.0
9 12.0 1.0
10 8.0
11 7.0 0.7
12 2.0
13 9.0 0.2
14 3.0 40.0 0.2
15
16 41.0] 11.0 0.2
17 3.0 4.0 03] 20.0
18 0.5 40.0
19 4.0 2.0 0.5 7.0
20 14.0[ 10.0] 60.0 7.0
21 2.0 53.0
22
23 69.6 2.0 31.0
24
25 4.0
26
27 5.0 0.2 50.0
28 0.2 18.0
29 - 2.0] 124.8
30 - 55.0 51.0 2.0
31 - - 0.1 -
Total (min./month)] ~ 32.0] 21.0] 177.0] 109.6] 171.3] 362.8 0.0 0.0 0.0 0.0 0.0 0.0
Ave. (min./day) 1.0 0.8 5.7 3.7 5.5 121 0.0 0.0 0.0 0.0 0.0 0.0
Max. (min./day)] 12.0] 11.0] 55.0] 69.6] 60.0] 124.8 0.0 0.0 0.0 0.0 0.0 0.0
Min. (min./day) 2.0 1.0 2.0 4.0 0.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Note: Average interruption period means the interruption minutes per day per month .
Fluctuation of Power Interruption
[ Total (min./month) —&— Max. (min./day) - - 4 - - Ave. (min./day) ‘
400 160
350 ] 140
300 /\ 120
=
= 250 100 3.
S =
E 200 8 3
E 150 60 E
100 40
50 20
0 L - - - N N a1y
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month
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