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MINUTES OF DISCUSSIONS'
. ON
THE BASIC DESIGN STUDY ON THE PROJECT
FOR
REHABILITATION OF THE AMBATALE TREATMENT PLANT
THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA

Based on the result of the Preliminary Study, the Japan Intematmnal ‘Cooperation
Agency (JICA) decided to conduct a Basic Design Study on the Project for Rehabilitation
of the- Ambatale Treatment Plant (heremafter referred to as "the PrOJect")

JICA sent to the Demacratic Socialist Republic of Sri Lanka a study team, which is
headed by Mr. Haruo IWAHORI, Development Specialist, JICA, and is scheduled to stay
in the country from July 20th to 3lst 1992.

The team heId discussions with the officials concemed of the Govemment of Sni
Lanka and conducted a field survey at the study area.

In the course of discussions and field survey, both parties have confirmed the main
items described in the attached sheets. The team will proceed to further works and prepare
the Basic Desxgn Study Report.

Colombo, July 29th, 1992

FT. Hamo IWAHORI  MrC.H. de Tissera
Leader of Basic - ' _ ' - Secretary to the Ministry
Design Study Team ' . of State for Housing
JIca c



ATTACHMENT
1. Objective

The objective of the Project is to rehabilitate the Ambatale Treatment Plant

to ensure the supply of good quahty of water to the public in Gxeater Colombo-

arca,
2. Project site

The Project site is located at Ambatale/Mulleriyawa in Greater Colonibo
area which is shown in Annex I,

3. Executmg agency

National Water Supply and Drainage Board (NWSDB) undeér Mimstry of
Housing and Construction is responsible for the administration and execution of the
Project.

4. Items requested by Sri Lanka

After discussions with the Basm Desxgn Study team, the followmg 1tems
were finally requested by the Sri Lanka side.

(1) Ttems originally re,quested _

1) Chennca! dosing system
a) Alum dosing :
b) Lime dosing

. 2) Coagulation and ﬂocculanon

3) Filters

4) Chiorinator

5) Electrical system
a) Treatment plant
b) Old intake

6) Pumping set
a) Kolonnawa pumps
b) Dehiwala pumps

(2) The Sri Lankan side strongly requested to include the following items.
Details are shown in ANNEX III.

1) Improvement of Lime loadmg system _

2) Improvement of a sludge recycling system of the PRETREATERSs

3) Replacement of sludge scraper of the CENTRIFLOCs

4) Provision of weighing scale for chlorine cylinder -

5) Improvement of lighting system of the treatment plant

6) Replacement of No.2 and No.3 pump/motor of old intake

7 Replacement of defective valves of new intake

8) Provision of lightening protection system

9) Provision of additional pump/motor unit to be No 4 for Dehlwala
pump

10) Replacement of starter panel for NO,3 for Dehlwala pump :

11}  Provision of level indication system for Ambatale Tower ~ .

12)  Provision of Central Laboratory equipment

13)  Improvement of commumcatlon equipment

14y  Truck with crane

15)  Spare parts for Kalatuwawallabugama

16)  Construction of distribution chamber
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The Government of Sri Lanka will submit official letter to the Government

of Japan by the end of August, 1992,

Howc;vef, the final itenis of the Project will be decided after further studies.

5. Japan's Grant Aid system

M

The Gov'egi:nment of Sti Lanka has understood the Sysim of Japanese Grant
Aid explamed by the team, ,

The Sn Lankan side will take necessary measures, as described in Annex I
for smooth implementation of the Project, on condition that the Grant Aid
Assistance by the Government of Japan is extended to the Project

6. Schedule of the study

(1)

)

3

The consultants will proceed to further studies in Sri Lanka until August
12th, 1992, '

JICA will prepare the draft report in English and dispatch a mission-in order '

to explain its contents around October, 1962,

In ¢ase that the contents of the report is accepted in principle by the Sri

Lankan side, JICA will complete the final report and send it to the

‘Government of Sti Lanka by December 1992,
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- ANNEX II

‘ Necessary measures to be taken by the Government of Sri Lanka on condition that
Japan s Grant Ald is extended: -

-1
2.

10,
11,
12.

13.

~ To secure the site for the Project.

To clear, level and reclaim the .site prier te commencement of the
construction, :

To undertake mcidental outdoor works such as gardening, fencing, gates and

exteriot lighting in and around the site.

To construct the access road fo the site prior to commencement of the

construction.
To provide facilities for distribution of electricity and other incidental
facilities in and around the Project site.

To bear commissions {o the Japanese foreign exchange bank for the banking
services based upon the banking arrangement,

To exempt taxes and to take necessary measures for custom clearances of the

materials and equipment brought for the Project at the port of
disembarkation.

To exempt Japanese nationals from custom duties, internal taxes and other
fiscal levies which may be imposed in Sti Lanka with respect to the suppty
of the products and Services under the venﬁed contracts.

To accord Japanese natlonals whose services may be required in connection

- with the supply of the products and the services under the verified contracts,

such facilities as may be necessary for the performanee of their work.

To use and maintain properly. and effectively the facilitics constructed and
equipment purchased under the Grant Aid.

To bear operation and maintenance cost of Central laboratory equipment,
which is written in Table 1, 7.6 in Annex 1.

To bear all the expenses other than those to be borne by the Grant,

necess'ary for the executionof the Project.

To mstall chlorinators at the reservmrs necessary for residual chlorine
control by the completion of the Project.
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My o, Your tho, Telephone. ) Dats 27 'JL!J.Y: 1992

Mr. Haruo Iwahori
Leader of Basic Design Study Team

JICA

Dear Mr. Iwahori,

SUPPLEMENTARY REQUEST AND CONFIRMATION OF REQUESTED- ITEMS
REHABILITATION OF THE AMBATALE TREATHENT PLANT

Based on the result of the.field éurvey, started on‘IS June, -
i992.'in co~operation with the Basic Study Team of JICA, NWSEDB
would like to strongly request the inclusion o[ the fbllowxng.
Items w1th the Project, which was found to be essential to

achieve the objectives of the Project.

Detail study results. are shown in Table 1, Confirmation on

Requested Ttems.
Supplementary request are summarised as follow5§

{1) Improvement of Lime loadlng system _

(2) Improvement of a sludge recycling system of the PRETREATERS.
(3) Replacement of sludge scraper of the CENTRIFLOCs

(4) Provision of weighing scale for chlorine cylinder

(5) Improvement of lighting system of the treatment plant

(6) Replacément of No. 2 and No. 3 pump and motor of old intake
&7) Replacement of defective valves of new intake

(8) Provision of lightening protection system _
(9) Provision of additional puhp an& motor  unit to be No. 4

for Dehiwala pump

: 2/
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L(10) Replaéément of starter panel for No. 3 for Dehiwala pump
(11) Rrovision of leyel indication system for Ambatale Tower
(12) Provision of Central Laboratory equipment ‘

(13) Improvement of communication équipment

(14) Truck wi th crane

(15} Spare parts for Kalatuwawa and Labugama

{16) Construction of distribution chamber

I am in agreement with the above proposal. Please be good eneough

to include. the Items therein, in the Project.
Thanking you, .
Yours faithfully,
U‘nlf-—- o
--,..A—-—"’"T_'f-
C H de Tissera

Secretary to the
Minister of State for Housing

- cc.  Chairman/NWS&DB - for information
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MINUTES OF DISCUSSIONS
ON
THE BASIC DESIGN STUDY ON THE PROJECT
FOR
'REHABILITATION OF THE AMBATALE TREATMENT PLANT
: ' . ' N : :
 THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
| (CONSULTATION ON DRAFT REPORT)

In June 1992, the Japan International Cooperation Agency (JICA) dispatched a Basic Design
Study team on the Project for Rehabilitation of the Ambatale Treatment Plant (hereinafter
referred fo as "the Project”) to the Democratic Socialist Republic of Sri Lanka, and through
discussions; ‘field. survey, and technical examination of the results in Japan, has prepared the
draft repdrt of the study.

In order to explain and to consult the Sri Lankan side on the components of the draft report,
JICA sent to Sri Lanka a study team, which is headed by Mr. Haruo Iwahori, Development
Specialist, JICA, and is scheduled to stay in the country from October 29th to November 6th,

1992.

As a result of discussions, both parties confirmed the main items described on the attached

sheets,

Colombo, November 4th, 1992

%Wfﬁ;]’%ﬂ? | L%M

——————————

Mr. Haruo Twahori | | Mr, W.D. Ailapperuma
Leader of Basic ' _ Secretary
Design Study Team Ministry of Housing &

JICA : Construction
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ATTACHMENT
i. Components of Draft Report

(1)  The Government of Sri Lanka has agreed and accepted in prihéiple the
components of the Draft Report prepared by the JICA Study Team, except (2)
described herewith. ' :

(2)  The Government of Sri Lanka requested that the capacity of main pump for the
old intake pump station, which is described in b, (1), 4-3-2 of the chapter 3 of
the Draft Réport preparved by the JICA Study Team, should be reviewed as
described in ANNEX III. -

(3) The Government of Sri Lanka has agreed and accept.ed' to implement those
recommendations, described in ANNEX II which are proposed by the JICA Study
Team in section 3 of the chapter 5 of the Draft Report prepared by the JICA
Study Team. ' - :

2. Japan’s Grant Aid system

(1)  The Government of Sri Lanka has understood the system of Japanese Grant Aid
explained by the JICA Study Team.

(2) The Government of S$ri Lanka will take necessary measures, “described in

ANNEX I, for smooth implementation of the Project on condition that the Grant
Aid agsistance by the Government of Japan is extended to the Project.

3. Further schedule

The JICA Study Team will make the Final Report in accordance wi_th the confirmed items, and
send it to the Government of Sri Lanka by the end of December, 1992.



ANNEX X

Necessary measures to be taken by the Government of Sri Lanka on condition that Japan’s Grant
- Aid is extended: '

10.

'I‘o'eu-cpedit'e legal procedures for Exchange of Notes (E/N).

To secure the site for the Project.

"To clear, level and reclaim the site prior to the commencement of construction.

To undertake incidental outdoor works such as gardening, fencing, gates and exterior

lighting in and around the Project site.

To construct the access road to the site prior to the commencement of construction.

To provide facilities for distribution of electricity and other incidental facilities in and

around the Project site.

‘To bear commissions to the Japanese foreign exchange bank for the banking services

based upon the banking arrangement.

To exempt taxes and to take necessary measures for custom clearances of the materials

and equipment brought for the Project at the port of disembarkation.

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which may be imposed in Sri Lanka with respect to the supply of products and services

under the verified contracts.

- To accord Japanese nationals, whose services may be required in connection with the

supply of the products and services under. the verified contracts, such facilities as may

Tie_c:ssary for the performance of their work.

/
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12.

To use and maintain properly the facilities constructed and equipment purchased. under

the Grant Aid.

To bear all expenses other than those to be borne by the Grant, necessary for the

execution of the Project,

-

~



ANNEX I{

It is recommended that the following measures should be implemented by the Government of
“Sri Lanka to ensure maximisation of the Project effects and benefits: '

A. Before the implementation of the Project
(1)  To secure necessary budget from the Government of Sri Lanka.

(2)  To organise a promotion committee of the Project in order to coordinate the Projeét

~smoothly.

B. During the implementation of the Project

(3)  To implement those projects which are described in the section 2-3 of the chapter.3 in
the Draft Report prepared by the JICA Study Team to accelerate the effects of the

Project.

(4)  To orgenis¢ a Project Team exclusively for the Project consisting of several expert
‘engineers on planning, construction and O & M to take part in the detailed design period
through the construction period reflecting such resuits to the future O & M system.

(5)  To prohibit the diversion of the facilities/equipment purchased under the Project for

another purpose.

(6)  To clear the site especially where a distribution chamber is to be constructed and
reconstruct the wall which may be damaged during the construction of the distribution

- chamber.

(7)  To install chlorinators at the reservoirs, necessary for residual, chlorine control by the end

of the Project.



@

®

(10)

(11

(12)

(13)

(14)

(15)

After the implementation of the Project

To improve the collection efficiency of water revenue where the budget for 'O & M of

the Plants will come from.

To secure budgetary scheme for the future rehabilitation works of the Plants.
To implement preventive O & M for the Plants rég_ularly.

To secure budgetary s.cheme sufficiently for the‘ O & M for the Plants.

To implemént trainsing for the officials concerned with O & M..

To develop institutional and supervisory responsibility -for each facility and equipment

of the Plants.

To implement raw water source control in order to secure good quality of raw water in

the app]icatidn of the existing treatment process.

To secure appropriate storerooms to keep spare parts and tools purchased under the Grant |
Aid at the Plants, including Ambatale, Labugama and Ka,latuwawa.'

_



ANNEX XII

1. - Asa basic strategy on :ehabilit'a{ion of intake pumps, during the pesiod of field survey,
it was confirmed between the JICA Study Tearn and NWS&DB that the total intake
capacity should have 20% surplus for the designed capacity of treatment plant (=305,000
cu. m/d), using regularly six pumps out of nine existing pumps, thus, the deteriorated
two units of old intake pumps (20 mgd capacity each) have to be replaced with new 13.6

~mgd capacity pumps cach, considering total capacity of intake and efficiericy of
 operation. | |

2. After the return home of JICA Study Team, one of the units of the new intake pumps
- was broken down ﬁmexpectedly. Dismantling the broken-down pump, and finding much
inferior quality of the pump, NWS&DB came to a conclusion that each unit of new
intake pumps may possibly break doWn at rather early time than their expected life. |

3. Therefore, on the occasion of consultation of Draft Report, NWS&DB requested the
JCA Study Team to change the once confirmed basic strategy of replacing two units of
‘the old intake pumps from 20 mgd capacity to 13.6 mgd capacity each. Instead,
NWS&DB requested the JICA Study Team, that the 'replacemen't of two units of the old.
intake pumps should have 20 mgd caf}acity each, in order to secure necessary intake
capacity when unscheduled but possible damage of the new intake pump units happen.

4—23 DA



MEMORANDUM

As a result of discussions on the Draft Report prepared by the JICA Study Team, both partieé
confirmed the comments made by NWS&DB and the reply to the comments made by the JICA |

‘Study Team as described on the attached sheets.

Colombo, November 4th, 1992

= Ve A bt oy o

Mr. Haruo Iwahori | Mr. A. P. Chandraratne
Leader of Basic General Manager
Design Study Team NWS&DB

JICA



P&D/AGNL/MP/AL

92.11.02

Mr. Haruo Iwahori
Leader/Grant Aid Planner
Japan International Corporation Agency

Comments on Draft Basic Design Study Report on the
Project for Rehabilitation of the
Ambatale Treatment Plant

T e ey o m e e S e ik % e Sy e T e T T e T W e W G L A R S0 ot A TR S 48 mp A ek St KPSk e i

1. PLANT CAPACITY

1.1, Treatment plant output to be reviewed for a overloading
factor of 10% above 67 m.g.d. {existing Ambatale Treatment
Plant capacity = 67 m.g.d. of treated water).

1.2. Ind1v1ﬂual units to be studled and the function of each unit
to be cptimized so that the maximum output could be
obtained from the treatment plant. The consultant should
identify additionally required units to the treatment plant
to achieve this objective.

1.3: Provision shall be made to bypass any units required. The
hydrauliaq capacity of the structures should be designed to
take this into account. y

4—25 AR



2.

W e
w L4

4.8,
’%Igt

4.10.

4.11.
4.12.

4.13.

INTAKE PUMPS

The intake pumps on the old intake to be réplaced b& two
pumps each 90,909 m3/day (20 mgd} to bhave more flexibility
in operation.

HIGHLIFT PUHPS

The NWSDB has difficulties in Operation & Maintenance of
Church Hill, Elie House and Maligakanda pumps. Therefore,
the NWSDB requests to replace with new pumps. (If possible,
existing electrical motors, panel boards etc. shall be made
use of for this purpose.) ‘ '

TREATMENT PLANT

Distribution chamber - provision should be made for a futurs
sedimentation basin. :

Flow measuriﬁg device - details to be provided.

. Chemical mixing - details to be provided.
. Pre chlorinatiqn:~ Health aspe&ts to be studied.

Surface- loading of the settling basins to be reviewed in

order to optimize their capacity. The original ‘designers of
these upits should be consulted in this regard. '

The rerirement for the use stilling plates on the pulsator
should be checked with the original designers of the unit
{M/s. Degremont, France)

Backwashing and air scouring methods and rates of filtration
to be rgviewed.

Provisign should be made for the addition of future filters.
Treated water flow measurement dévices to be provided.

Chemical feeding system - provision of gravity-dosing system
or appropriate easy maintenance system to be considered.

Solution strength of lime to be 5 p.p.m.

Lhlorinator safety eguipment to be provided.

Process water sampling - at least raw water sampling to be
provided., .
_

4— 26 A=



5,  IMPLEMENTATION

5,1, Consultant must propose a workplan to minimize interruptions
te the existing treatment process during installation,

l5.2. Performance téétind at the.manufacturers factory to be
hxtne%bed by the client.

5.3, A thpplng schedule should be provided together with CIF
' value of the equipment.

§.4. Minor repairs and colour washing of existing units and
buildings to be carried out. :

5.  O&M

6.1, At least 12 months maintenance period after commissioning
' ' shall bg incorporated in the program. i

5.2. Local agents should be available for servicing equipment.

6.3.Proposed counter measures {(Page 27 - 4) details to be
’ provided. : ' :

6.4, A suitable'passenger vehicle to be provided for Q&N
) activitjes. S

§.5. Countérpart'trainihg shall be arranged through JICA.

A.FP.Chandraratne
General Manager

-} Qj\’!..g TS S W T.\/‘u.-\ \o \, o C;c..&. LW:B\KQ{J\«, ~

e M;\‘Mm 4”\:-%% be 0\_::)67
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. 3rd November, 1992

Mr. A.P. Chandraratne
General Manager
NWS&DB

Reply to the comments on Draft Report
This is to reply to the comments issued on 2nd November, 1992 from you regarding Draft Basic
Design Study Report on the JICA Project for Rehabilitation of the Ambatale Treatment Plant.

Our reply to your comments shall be summarised as following three points :

a, The basic conicept on the Project which was agreed and confirmed by both parties in the
Minutes of Discussions on 29th July, 1992 shall not be changed,

Hence, the objective of the Project is to rehabilitate the Ambatale Treatment Plant to-
ensure the supply of good quality of water to the public of GC area. Stabilisation as well .
as increase of plant output will be brought about in consequence, not the primary
objective. o : _ : : ' B

b. JICA Study Team conducted the Basic Design based on the understanding that the design
capacity of the plant as 67 mgd (305,000 cu.m/d) which was given by your side. But we
have no objection if you increase the plant output to some extent by your own practical
operation and skillfulness at treatment.

c. No additional request other than the items that were confirmed in the Minutes of
Discussions on 29 July, 1992 shall be accepted.

Thus our itemised reply are as following :
1. Plant Capacity

Not to be accepted. Reason: a and b. |
2. Intake Pumps

JICA Study Team will convey the request made by NWS&DB to JICA Head_quarteré.

1. Rl

i
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Highlift Pumps

Not to be accepted, Reason : ¢.

Treatment Plant
Ttems 4.1:t0 4.3 will be done as your request.

item 4.4: The Study Team will prepare some explanatory description in the Final
Report.

Item 4.5 and 4.6: Should rather be clarified by NWS&DB to contact the original
designers. Reason: b

Item 4.7 and 4.8; Some review will be prepared in the Finél Report.

Iterﬁ 4.9: fﬂéluded in tlh.e. Basic Design as fequested.

Item 4.10: Included as requested.

item 4.11: Somé review will be prepared in the Final Report

Item 4.12: Will be provided.

Item 4.13: Not to be Vaccepted. Reason: ¢
Operator and chemist shall check the actual water condition at each treatment
process site, this is essential for proper operatiqn of the system.

Implementaﬁon

Item. 51 : Shall be proposed as requested.

Item 5.2 : It belongs to a matter of Contract between NWS&DB and the selected
contractor. (But limited only to very important equipment).

Item 5.3 : Will be provided.

Item 5.4 : Not to be accepted -
' ~ Recurrent cost shall be prepared by your side.

5



6. O&M

Item 6.1 : It will be followed according to the Tica regulation.

Item 6.2 : Consideration shall be paid in Defailéd Design Phase. (Please refcr.to the
Table 4.4.1 in the Draft Report, P.122). |

Ttem 6.3 : Details will be provided in Deta.illed. Design Phase.

Ttem 6.4 : th to be accepted. | |
Récurrent cost shall be prepared by your side. o

Item 6.5 : Under ﬁrocessillg by JICA side. 7

NWS&DB is also kindly requested to promolte its realisation in the coﬁ:se of
processing (e.g., to contact JICA. Sri Lanka Office from time to time).

Haruo Iwahori
Leader JICA Study Team
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Raw Water at Receiving Weil

Date Tu pH Alk IRON RCI
22/06/92 7.4 6. 5+ 30,0 <0, 2 <0. 1
23/06/92 6.8 6.6 30.0 0.2 <0, +
24/06/92 8.6 6.6 30.0 <0.2 <0. 1
25/06/92 6.5 6.6 30 04 0.2 <0.1
26/06/92 5.5 6.8 30.0 0.2 <0, 1
29/06/92 5.0t 6.6 . 30.0 <0. 2 <0. 1
30/06/92 5.0 6.8 30.0 <0.2 <0. 1
01/07/92 5.8 6. 83% 30,0 0.2 <0, 1
02/07/92 19, 0% 6.8 38. 0% <0.2 <0. 1
03/01/92 9.5 6.6 30.0 <0. 2 <0.1

AVG 7. 91 6. 67 30.8 <0, 2 <0.1
RAaw Water at Distribution Chamber .

Date Tu - pH Alk IRON ‘RCI
22/06/92 1.5 6.6 30. 0 <0.2 <0.1
23/06/92 6.7 6.7 30.0 <0.2 - <0.1
24/06/92 8.5 6.6 30: 0 <0.2 <0. 1
25/06/92 6.5 6. 5% 30.0 0.2 <0.1
26/06/92 5.4 6.6 30.0 - <0.2. 0.1
29/06/92 4. 4% 6.6 30.0 0.2 - <01
30/06/92 4.9 6. 84 30.0 <0.2 <0.1
01/07/92 5.0 6.8 30.0 0,2 <0, 1
02/07/92 16. 03% 6.6 36. 043 <0. 2 0.1
03/07/92 9.3 6.6 30.0 0.2 <0. 1

AVG 1.52 6.64 30.8 <0. 2 <0.1
‘Settled Water at Pulsator

Date Tu pH Alk - 1RON ~RCI
22/06/92 1.0 6.6 26.0 <0.2 <0.1
23/06/92 1.2 6. 81% 22. 0% 0.2 <0.1
24/06/92 0.75 6.7 26.0 0.2 <0.1
25/06/92 1.0 6.7 22.0 <02 <0, 1 .
26/06/92 0.9 6.4 24.0 <0.2 0.1
29/06/92 0.85 6.8 26.0 <0.2 0.1
30/06/92 0. 4% 6.8 24.0 0.2 <01
01/07/92 0.9 6.4 22.0 <0.2 <0. 1
02/07/92 1.6 6.2 32. 0%+ <0.2 <0.1
03/07/92 1.9%% 6.2% 28.0 <0.2 <0.1

AVG 1.05 6.56 25. 2 0.2 <0.1



Settled Water at Centrifioc No.1/No.2

5—5

Date pH : TuU Alk 'RON RCI .
. o, 0,2 O, O 2 O | @
22/06/92 6.9 | — 14| — %0 | — w2| — <01 ] —
23/06/92 6.7 | 6.5% L5 | 1.6 240 [240  <0.2 [<0.2 0.1 | <0.1
24/06/92 6.9 | 6.9%¢  1.95] 1.25  26.0 |28.0%t <0.2 |<0.2 0.1 §<0.1
25/06/92 6.7 | 6.7 L1 | 125 260 [26.0  <0.2 [<0.2 . <0.1 [<0.1
26/06/92 - 6.6 | 6.6 1.4 | 1.0 260 1240  <0.2 {<0.2 <0.1 {<0.1
29/06/92 6.6 | 6.8 1.0 { 0.9 260 |26.0  <0.2 [<0.2 0.1 |<0. 1
30/06/92 %$7.0 | 6.8 10,521 0.43+ 240 [24.0  <0,2 [<0.2  <0.1 [<0.1
01/07/92 6.6 | 6.8 0.9 | 0.9 $22.0 |22.0% <0.2 [<0.2  <0.1°]<0.1
02/07/92 - 6.6 | 6.8  #12.6 | 2.25¢% 26.0 |24.0  <0.2 [<0.2 <01 |<0.1
03/07/92 6.4 | 6.8 2.25 1 2.25 #326.0 |26.0 0.2 [<0.2 <01 }<0.1
-AVG 6.75| 6.75 1.46] 131 25.2 {248  <0.2 {<0.2 <1 |<0.1
Settled Water at Pretreater No.1/No.2
- Date ~pH U Alk . IRON RCI
' ® @ ® @ ® @ O @ O @
22/06/92 - 2.1 — 6.7 | — 2.0 | — <02 | — <1 —
23/06/92 1.5 | 3.6 . 67| 66 260 [26.0 <0.2 [<0.2 <01 |[<0.1
24/06/92  1.75] 3.5% 6.8 | 6.8  26.0 [28.0  <0.2 |<0.2 0.1 [<0.1
25/06/92 2.1 | 3.6 6.7 | 6.8 240 [220  <0.2 |<0.2  <0.1 (<01
26/06/92 %1.1 | 5.45%x 6.8 | T.4%% 26,0 [32.0% <0.2 |<0.2 0.1 | <0.1
29/06/92 1.6 | 5.3 6.8 | 6.4 220 220 0.2 [<0.2  <0.1 |<0.1
30/06/92 2.4 | 4.5 H7.0 | 7.2 28.0 {28.0  <0.2 {<0.2 <01 {<0.1
01/07/92 1.9 | 5.1 7.0 | 6.4+ #20.0 [22.0+ <0.2 |<0.2 ~ <0.1 |<O.1
02/07/92 3.5 | —  36.2 —  §134.0 — <0.2 — <0.1 —
03/07/92 1.5 | — 64 | — 20| — <02 — <1 —
AVG 1.95] 4.435 671 6.8 26,4 |25.7 0.2 [<0.2  <0.1 |<0.1
$02/07 & 03/07 PT. is empty.
Filtered Water at Filter No.1 -
~ Date Tu pH Alk IRON RCI
22/06/92 - Closed —s
23/06/92 1.5 6.6 22.9 <0.2 <0. 1
24/06/92 -~ Closed
25/06/92 1.4 6.8 24.0 <0. 2 <0. 1
26/06/92 0.5 6.5 26.0 <0.2 <0.1
29/06/92 0.7 6.6 28.0 <0, 2 <0.1
30/06/92 0. 354 6. 8%t 24.0 <0.2 <0. 1
01/07/92 0.9 6.4 22. 04 <0.2 <0.1
02/07/92 1.6 6.2 32.03% Q.2 <0.1
03/01/92  5.23% b. 24 28.0 <0.2 <0.1
AVG 1.52 6.5 25.75 <0.2 <0.1



Citarad Watar at Filter No.2 -

Date
22/06/92
23/06/92
24/06/92
25/06/92
26/06/92
29/06/92
30/06/92
01/07/92
02/071/92
03/07/92

AVG

Filtered Water at Filter No.7

Date
22/06/92
23/06/92
24/06/92
25/06/92

26/06/92

29/06/92

30/06/92

01/07/92
02/07/92
03/07/92

AVG

Fiftered Water at Filter No.13

Date

22/06/92-

23/06/92
24/06/92
25/06/92
26/06/92
29/06/92

30/06/92 .

01/07/92
02/07/92
03/07/92

AVG

Tu pH Afk IRON RCH
0.8 6.5 22.0 0.2 <0. 1
1.45 6.6 24.0 0.2 <0.1
0.8 6.8 22.0 <0.2 <01
0.8 6.8 24.0 0.2 <0, 1
0. 66 6.5 24.0 <0, 2 <0.1
0. 65 6.6 26.0 <0.2 <0.1
0.55t b 8% 24.0 <0.2 <0.1
0.8 6.6 22. 0% <0.?2 <01
2.75 6.6 34. 033 0.2 <0.1
5. 412 6. 4% 24. 0 <0, 2 <0. 1
1.46 5. 63 24.6 0.2 <0.1
Tu pH Alk IRON RC!
2.0 6.7 22.0 . 0.2 <0.1
3.6 6.8 22.0 <02 <0. 1
2.65 6. 9t% 22.0° <0, 2 <0.1
LT 6.7 26.0 0.2 <0.1 -
0.95 6.7 26.0 0.2 <0.1
1.0 6.6¢ 24.0 0.2 <0.1
1.0 6.8 22.0% <0, 2 <0.1
0.94 6.8 24.0 0.2 <0. 1
6. T5+% 6.8 34. 044 <0.2 <0.1
3.0 6.8 26.0 0.2 <0.1
2.35 6. 76 24.8 <0.2 <0.1
Tu pH Alk IRON RCi
0.5 6.5 24.0 0.2 <0, 1
0.75%¢ 6.0 22.0 <0.2 <0.1
0.5 6.7 22.0 0.2 <0. 1
0.5 6.8 22.0 0.2 - <0.1
0. 25 6.5 22.0 <0.2 <0. 1
0.15 6.6 24.0 <0.2 <0.1
0.11% 6.8 22.0 0.2 <0. 1
0.16 6.8 22,0 <0.2 <0. 1
0.6 6.6 32, 0%% 0.2 <0.1
0.4 6. 4% 20. 0t 40,2 0. 1
©0.392 6. 66 23.2 0.2 <0. 1



Distributed Water in the Plant

Date Tu oH Ak IRON . RCI
22/06/92 1.4 6.9 30.0 0.2 1.0
- 23/06/92 1,25 8.0 30.0 0.2 1.7

- 24/06/92 0.8¢ 8. 0%¢ 30. 0 <0.2 1.5 .
25/06/92 1.25 8.0 32.0 0.2 1.5
26/06/92  0.95 6.9 30.0 0.2 1.0
20/06/92  0.83 7.0 28.0 <0, 2 1.0
130/06/92 0.7 1.4 30.0 <0.2 1.0
01/07/92 1.4 7.6 28, 0% 0.2 1.9
02/07/92 2.4 6.8 40. 0%2 <0. 2 1.0
03/07/92 3.5%¢¢ 6.4% 28.0 <0.2 1.0
AVG 1.45 7.3 30.6 <0.2 1.17
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SAND-ANTHRAGITE RATIO

LOCATION  [SAND/ANTH. IFILTER NO.1|{FILTER NO.2
RATIO(%)
1 SAND 85.77 32.96
UPPER LAYER
ANTHRACITE[  14.23 67.04
- SAND 93.29 63.32
MIDDLE LAYER o ' a
ANTHRAGITE 771 | 36.68
| SAND 77.32 66.86
LOWER LAYER
ANTHRACITE|  22.68 33,14
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FILTER No.t (SAND) .

LOCATION UNIFORMITY COEF. |EFFECTIVE SIZE
TRIAL No, :

UPPER LAYER

TRIAL 1 147 0.60
TRIAL 2 1.38 0.62
AVERAGE - 1.43 0.61
MIDDLE LAYER

TRIAL 1 1.69 0.70
TRIAL 2 1.74 0.68
AVERAGE 1.72 0.69

{ OWER LAYER

TRIAL 1 1.39 0.64
TRIAL 2 1.39 0.64
AVERAGE 1.39 0.64
FILTER No.1 (ANTHRACITE) : :
LOCATION UNIFORMITY COEF. |[EFFECTIVE SIZE
TRIAL No,

UPPER LAYER .
TRIAL 1 1.33 1.43
TRIAL 2 1.38 1.45
AVERAGE 1.36 1.44
MIDDLE LAYER :

TRIAL 1 1.30 1.50 .
TRIAL 2 1.26 1.53
AVERAGE 1.28 1.62
LOWER LAYER

THIAL 1 1.62 1.08
TRIAL 2 1,72 1.96
AVERAGE 1.67 102
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FILTER No.2 (SAND)

LOCATION UNIFORMITY COEF. |EFFECTIVE SIZE
TRIAL No,
UPPER LAYER
TRIAL 1. N/A N/A -
TRIAL 2 N/A N/A
AVERAGE N/A NIA
MIDDLE LAYER T
TRIAL 1 1.46 0.66
TRIAL 2 117 0.90
AVERAGE 1,31 0.78
LOWER LAYER
TRIAL1 1.37 1.70
TRIAL 2 1.32 0.68
AVERAGE 1.35 1.19 -
FILTER No.2 (ANTHRACITE) _
LOCATION UNIFORMITY COEF. |[EEFECTIVE SIZE
TRIAL No.
UPPER LAYER
TRIAL 1 1.70 1.18
TRIAL 2 1.50 1.20
AVERAGE 1.60 1.19
- {MIDDLE LAYER |
TRIAL 1 1.33 1.34
TRIAL 2 1.24 1.48
AVERAGE 1.29 1.41
LOWER LAYER
TRIAL 1 1.27 1.36
TRIAL 2 1.35 1.38
|AVERAGE 1.31 1.37
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FILTER No.13 (SAND)

LOCATION UNIFORMITY COEF. |EFFECTIVE SIZE |
TRIAL No. : :
UPPER LLAYER ) .

TRIAL 1 1.359 1170

MIDDLE LAYER | .
TRIAL 1 1.383 1.080

TRIAL 2 1.227 1.100
TRIALS 1.225 1.100 -

AVERAGE 1.262 1.083

LOWER LAYER : -
TRIAL 1 1.273 1.100

TRIAL 2 : 1.694 _ 0.980 .
TRIAL 3 1.333 : 1.050 -
AVERAGE 1.433 1.043
FILTER No.16 N
LOCATION UNIFORMITY COEF, |EFFECTIVE SIZE |
TRIAL No.

UPPER LAYER SR
TRIALT 1.41% 1,250
TRIAL 2 1.714 1.400 :
TRIAL 3 1.385 1.300
AVERAGE 1.505 1.317
MIDDLE LAYER : L
TRIALA 1.475 1.300
TRiAL 2 1.207 1.450
TRIAL 3 : 1.438 1.200
AVERAGE 1.373 1.283
LOWER LAYER

TRIAL 1 1.575 1.000
TRIAL 2 1.348 1.150
TRIAL 3 ' . 1.316 : 1.146

AVERAGE 1.413 1.099
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Concrete Compresive Test Results

FACILITIES RESULTs (kgtfem~2)
Inlet Chamber ) 580
Distribution Chamber 425
Pulsator 445
Centrifloc No.1 360
Centriflog No,2 450
Pretreater No.1 380
Pretreater No.2 . 360
Fiiters ' 494

514
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