9 HNEHLOEDAS

KET RECEIPTIS OF FOREIGN ASSISTARCE

1977

(Rs Millions)

1980

TYPE OF SOURCE 1978 1979 1981 19382
LOANS 1 880.7 3,215.3 2,379.4 3,516.0 4,880.1 5,027.7
(a) A.D.B. 88.6  412,1  128.2  50.9 147.7  266.3
(b) I.B.R.D. -5.8  -1.9 2.9 -21.9 -27.1 -19.2
(c) I.D.A. 120.2  166.4  180.6 359.6  515.9 1,095.1
(d) Canada 4.32 143.7 113.0 365.3 605.6 257.5
(e) Peobie‘s Republic .
of China -135.3  -40.0 -75.7 -142.6 252.6  61.5
(f) U.K. 276.2  -35.4 -2.5  -2.8 2.6 -
(g) U.S.A. 210.9  524.8  553.1 625.0 486.1 850.3
(h) U.S.S.R. -11.1 2.2  -14,0 . -22.0 -24.5 -23.5
{1) Federal Republic
of Germany 28.9  318.6  240.7 117.0 -20.6 -41.7
(j) Yugoslavia - - - - - 0.6
(k) Poland - - 44,1  67.8 - 41,8
(1) France - -22.2 36.6  37.1  307.5 180.0
{m) Japan 83.2 433,2 352.5 258,1 316.5 938,9
(n} India 50.3  130.4 83.5 82.7 -45.5 -10.5
(0) German Demoéfaﬁic -
' Republic -25.6  ~31.3  -33.2 -5,  -5.3  -4.8
(p} Denmark’ -0.1 9.0 1.5 51,5  41.8 0.4
(q) Italy 2.4 ~3.4 - - - -2.8
(r} Hungary 0.7 0.1 -1,3  -1.3  -1,3  -1.2
(s} Netherlands 34,7 348.4 188.3 139.1 . 551.8 161.4
(t) Kuwalt 43.6 61.3 25,9  46.4  13.6 -13.9
‘() U.AE. - - - 0.6 -4.8 -10.2
(V) 0.P.E.C. 64.8 16.3 - 22,1  183.6 110.8.
V(w)'f;n.g:f"“_f“ - 789.2 599.3  520.6 8.2 -
. %) Hiro Citrency - - - 897.5 1,517.7 836.4
i?}ﬁfféﬁﬂ _  _ - - - 94,9 - 6.5
~(z)iswitzerland - - - - 4.3 -



NET RECEIPTS OF FOREIGN ASSISTANCE (Cont'qd)
C {Rs Millious) -

- 1978

TYFE OF SOURCH

H-15

1977. 1979 1980 1981 1982
Srants : 500.5  660.7 1,390.4 2,619.5 2,721.3 3,376.1
(a) Colombo Plan 75.3  128.4 40,2 52.1 - -
{3} Australia - - - - - -
{ii) canada 75.3  128.4 40.2  52.1 - -
{iii) New Zealand - - - - - -
(b} Other 425,2 532.3 1,350.2 2,567.4 2,721.3;3,376.1
(i) United Nations 99,0 19.9 33.8  86.3 27/7  214.6
(ii) People's Republic | -
of China ' - - 1.7 - - -
(1ii) U.S.A. . 0.1 0.1 0.3 4.9 - 3.6
(iv) Federal Republic
of Germany 33,0 29.0 8.2  85.8 137.3  13.1
(v) Yugoslavia 20,0 7.2 3.8 - B _ -
(vi) Upited Kingdom 50,9  66.0  498.1 1,108.3 836.4 1,319.8
(viiiJGerman Democratic ' |
| Republic o - - - - - =
{vii) France 19.5 15.5 - - 39.?;. -
(iz) ©.8.5.R. - - 40,0 - - -
(x) Sweden 309.2  © 203.1  101.0 599.8  497.2 865.7
{x¥i) Switzerland . - - - - - -
(xii) Italy - - - - - 2.1
(xiii) Furopean Economic L ‘ :
‘Community 19.7 32.7 51.4  95.4 294.4 135,3
{%iv) Retherlands 41.0 68,9 42.6 15.9  359.3 © 157.6



NET RECEIPTS OF FOREIGN ASSTSTANCE (Cont'd)

" {Rs. Millions)

1977 - 1978 19

79 1980 1981

1982

(1}

TYPE OF SOURCE

{xv) Iréq
{xxi) Algeria
{xvii) Saudi Arabia

(xviii) Kuwait

(xix) Republic of Korea - 0.6

{xix} Libya

(xx) Qqartar
(xxii} Australia
(xxiii} T.M,F,
(xxiv) Norway
(xxv) Hong Kong
{xxvi) Japan
{(xxvii) India
(ixviii) New Zealand
{xxix) Canada
{xxx) Others

{xxxi) Finland

Total of lba@s and,
grants ' )

(i) Pfovisional

Note :. -:The: figures in.the above table indicate the
- of the loans/grants utilised by Sri Lanka

total ‘amount pledged by the donor countrie
signing’ the ‘agreement,

12,0 25.9 30

- 37.0 74
- 5.1 139

- 3.3 230

- 0.5

- 0.2 |

- 0.6 75
20.8 16.7 19

.6 38,2 79.3
.4 102.8

.3 46,4 i74.6

.8 198.2  222.2

.1 22.8

2 163.2  37.6
- - 15.5

- - 0.1

173.4

128.2

206.3

-

0.1

143.2

1.0

5.2

1,381.2 3,876.0 3,769.8 6,135.5 7,601.5 8,403.8

- Loans/Grants, the total amount
“after the completion of the Pr
assistance in the form of sexvices of experts,

~scholarships and training facil

" included.

_f%%i'&

ities are also not

actual amount
and not the
_ s at the time of
-Further in the case of commodity
utilized is indicated only
ogramme. Technical



10. Kalatuwawa i3 ARI2s RO ME

Kalatuwawa Treatment Plant

Analysis of water before & sfter treatment

Description Before treatment After treatment
Color = .. clear clear
Turbidity 6.8 3.2

pH 6.0 7.6

Odour Fishy : Nil

(additional reports are annexed.)

Organization for Maintenance and Operation

Plant is designed to supply 20 m.g.d. and is operated throughout 24
hours of the day in three shifts of 8 hour duration each. '

Shift staff

Shift officer (Technical Asst.) o1

Generator Plant Operator 01
Generator Plant Assistant 01
Chemical Plant Operator 01
Chemical Plant Assistant 01
Filter Plant Operator 01

Filter Plant Assistant 01

(i) Organization Chart

The organization chart is as follows.
Officer-in-Charge
Shift Officer Non shift officer Store"Keépélj

Operators ~ Stores Labourers
Fitter .
Electrician

Drivers

Labourers

" (ii) Number of Personnel and_their Acadgmic career '

(a) Administrative Staff : In addition to the overall supervision,

(@) the adminisiration of the s¢hemes are exccuted t;_y_th_e_ 0.1.CC,
assisted by 3 Technical Assistants and 2 Supervisors who are
mainly atlached to Water Works staff as stated below.

i-17



(b) Watér works staff

Designation ' Academie S_tanda;‘_d

Ol'ficer—ih-charge Pepartmental Inspector's
(Civil) Bxamination

Technical Assistants 03 G.C.E. (A.L.)

Supervisors 02 G.C.E. (O.L.)

Store Keeper 01 G.C.E. (0.L.)

Plant Operators 04 7th Standard

Filter 01 7th Standerd -

Labourers Gr. 111 30 7th Standard

(e} Electrical Staff :

Electrician 0t Upto G.C.E. & “Tech. Clollege
Trade Certificate

(d) Mechanical Staff . _ ‘
Altended to by General Mechanical staff of the Board as and
when necessary. '

{e) Financial Staff : _ . o .
There s no separate staff. 0,1.C. attends fo payment and
other accounting matters.

(f) Other staff :
Driver” 02
Security Guards = 07 :
Casual labourers 07 -
Ad Hoc-casual 46 (to altend to various repair &
~labourers maintenance work)

Training Programmes for the staff :

‘Short-duration training programmes are organized by the Training

Centre of the Board to improve the ability of the staff,

. However,lt is félt_' that ‘the tréini_n’g-g*ii:e_ﬁ to techniéal'. staff is

inadequate. Hence, further extensive training is desirable.



11, LabugamaZAMEXIOME
Labugama Treatment Plant

Analysis of Water

Please refer to the reports attached.

Organization for Mainienance and Operation

Plant is designed to supply 16 MGD and is operated throughout 24
hours of the day in three shifts of 8 hours duration each.

(i) Organization Chart

The organization chart is as follows:

Officer-in-Charge

Shift Officer Supervisor  Minor Supervisor  Store-keeper

Operators Fitler Mechanie Stores Labourer
Labourer

(i) Number of Personnel and their Aéademic Career

(a) Administative Staff: In adgition to the overall supervision the
administration of the scheme is executed by the 0.1.C.
assisted by one Engineering Assistant, 2 Technical Assistants
and 2 Supervisors who arc mainly attached to Water Works
Staff.

(b} Water Works Staff

Designation Academic Standard
Officer-in-Charge Deparimental Sub-Inspectors
(Civil) Examination
Engineering Assistant - 01 G.C.E. (0.L) Technical Training
' Course
Technical Assistants - 02 G.C.E. (A.L)
Supervisors - 81 G.C.E. (0.1)
Fitters - 03 7th Standard
Labourers -~ 33 7th Standard

G.C.E. = General Certificate of Education
0.5 = Ordinary Level
A.L = Advanced Level

il

(c) g‘._lectrical Staff
Electrician - 01 7th Standard

(d) Mechanical Staff
Supervisor - 01 7th Standard

(e) Financial Staff

‘There is no separate staff 0.1.C. attends to payment and
other accounling matters.
i-179



63 Othér_ Staff

Mason - -
Painter -
Carpenter -
Watcher -
Driver -

Lorry Cleaner

01
01

01

11
01
01

7th _Standﬁrd o
8th Standard = -

- 8th Standard '_
- Ith Standard

GoCoEa (Oﬁl‘)

© Upto G.C.E. (O.L)

" Training Programme for the Staff

Short-duration training programmes are organized by the -Traitﬁng

Centre of the Board to improve the abilitly of the staff,

Tt

However, it is felt thal the training given to technical staff is
inadequate, Hence, further extensive training is desirable,

fi-20



12 XEsHie

TABLE OF WATER QUALITY TESTS

Source : Kalatuwawa Treatment Plant

Sampling Date : 29, May, 1934

Cloudy, OCcasiohally heavy'raih_

SAMPLING POINT

Tank

Outfall

o {reser- of Engd of Top of Tap of
ITEM voir . " cascade settling filter the plant
Water Temp., °C 29, 28.7 28.8 28,5 28,
ph - 6.1 5.9 6.0 - 5.9
Turbidity, degree unit 6.6 6.6 4,5 - 4.6
Alkaiinity, ppﬁ'as CaCo3 10 9 _ a 8 ”14_=
Chloride ion, ppa 7.8 - 7.6 = ;78.0
Iron, ppm KD - ND - - CND
Manganese, ppm 0.25 - 0.03 0 0.05
Dissolved 0, ppm - 9.55 B.64 8.20 9.25 882 |
Residual chlorine _

o - after pre Clz less than

Free, ppm - 0.2 0.2 0.2 ___p.l
- Combined, ppm - - 0.3 0.3 0.3 o
Coliform Group/m} G 7 negq 1 _neg
General Bacteria/ml 150 205 8 7 neg
Colour, degree unit 25 - - - 20

Rewarks ; ND - none detective; neg - negative.
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TABLE OF WATER QUALITY TESTS

"Source : Lebugama Treatment Plant

Sempling Date : 30 May, 1984

Cloudy, occasionally heavy rain

SAMPLING POINT

Tank . Tap water at
item (reservoir) Settling meter station
Water Temp. °C 27.0 26.5 26,5
pH 5.8 5.8 5.?
Turﬁidity, degree unit 10 9 9
Alkalinity, ppm as CaCo3 12 13 11
Chioride ion, ppm 13.3 12,3 12,4
Iroﬁ, ppin 0.25 - 0.25
Manganese, ppm 0.03 - 0.03
Dissolved 02,7ppm 8.46 .9.46 -

Residual chlorine, ppm
Free - - trécé
Combined _ - - _ 0.25
Coiiéorm Group/ml " 15 - neg
Genéfal Bécteiia/ml nURNErous = 31
a5 45

Colour, degree unit

ft-22



13, KR -% (2iepin)

WATER QUALITY RECORD

ITEM

KALATUWAWA

Sampling Date

18 July '83 18 July '83 24 Nov. '83

24 ﬁov-‘83:

Sburqe of sample . Reservoir Final water Reservoir Fiqq} water
Appearance Turbid Clear | Clear 'Cleé; |
Turbidity {J.T.U.) 12,5 -2 2.8 3.0
pht | 6.5 6.1 6.6 6.0
Electrical Condﬁctivity 25 70 24 47 .
Chloride, mg/l 10 16 10 10
Total Alkalinity, ng/1 6 8 8 6
Total Hardness 12 20 16
Total Dissolved
solids, ‘mg/l 21 45 20 31
Nifrétgs, ng/1 minute minute minute minute

e Erace- trace trace trace
Nitrates, g/l do. do. do. do.
Free Armonia . - - - -
Albuminoid Ammonia - - - -
Iron {total), ng/1 2.2 0.4 7 0f4 0.08
Colour (Hazen Scale), wng/l 20 15 10 10
Aluminum, mg/1 ~ - trace 0.45
Fluoride. mg/l 0.4 0.4 - -
tWater Level of Tank * ki) - 19 -

Data source; Laboratory, National Water Supply & Drainage Board,

Ratmalana.

Femark:

H-23
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WATER QUALITY RECORD

ITEM

KALATUWAWA

LABUGAMA

Sampling Date 19 Aug.'83 19 Aug,'83 19 Aug,'83 19 Aug.'83
Source of sample Raw water Final_ Raw . Einal
' Reservoir watér water water
Appearance Turbid Clear Coloured _ More
coloured

Turbidity (J.T.U.) . 18 7.0 8 - 14
pH | 6.8 6.4 6.6 6.4
Electrical Conductivity - " 30 80 20 20.5
Chloride, mg/1 8 1z a 14
Total Alkalinity, mh/1 16 8 36 6
‘Total Hardness, ng/1 & 32 12 24
Total Dissolved Solids - - - -
Nitrates minute minute minute minute

_ trace trace - trace trace
Nitrites. do. do. do. do.
Free Ammonia . - - - -
Albuminoid Ammonia - - - -
Ixon (tota}), ng/1 1.4 0.32 0.5 . 1.4
Colour (Hazen Scale) 80 5 25 30
Alminum . - - - -
Fluoride - - - -
Water Level of Tank* 36,5

Data source; Laboratory, National Water Supply & Drainage Roard,

Ratmalanah

_'Rémarkéi “* Data from_daily'r9cord of the treatment plant

ft- 2 4



4 dmay -4

BACTERIOLOGICAL EXAMINATION OF WATER .

(Cutside of the Plant)

No. of :
Colonies Coli- B.Coli

. . , _ /ml, form {Fecal)
Data, Ti ' i . i : : _
cozléetige ganilng_ 24 hes  MPN/ PN/ Residual ~ -

3 oln 3? eC 100 ml: 100 ml Clé, ppn Remarks
?ésgaam'33 Waga Nil Ni} Nil 0.3 Satis-

+08, Post Office : © factory.
9.05 an Hanwelia Hil Nil - Nil 0.1 do.
15,08, '83 Rest House
15,08, '83 Panagoda Nil Nil Nil - do.

Cawp :
10,00 am Rukmalagama Ril Nil Nil 0.4 do.
-15,0B, '83 Housing scheme
10,30 am Cancer Hospital Nil Nil Hil Nil do,
15,08, '83 Maharagama
10,35 am  Bellanwila Nil Nil Nil 0.6 do.
15,08, '83 Temple
11.25am Dehiwela Nil Nil Nil more do.
15,08, '83 Reservoir than
1ppm -

10.00 am  Waga Post Nil Nil Nil 0.4 do.
27,08 '83 Office
10.20 an Hanwella Nil Nil Nil 0.2 do.
27,08, '83 Rest House :
10.50 am  Panagoda Nil Nil Nil 0.4 do.
29,08, '83 Army Camp
12.40 am Cancer Hospital, Nil Nil Nil 0.1 do,
29,08, '83 Maharagama
12,10 pm  Rukmalgama Nil Nil Nil 0.6 do.
29,08, '83 Scheme
1.00 p Bellanwila Nit Nil Nil 0.2 do.
29,08, '83 Temple
1.15 pn Dehiwela Nil Nil Nil 1.0 do.
29,08, '83 Reservoir

%25



BACTERIOLOGICAL: EXAMINATION OF WATER-

(Cutside of the Plant) -

of

No. . : L
Colonies Coli-  E.Coli
_ o Sl : form {Fecal) :
Data, Time :Sampling 24 hrs . MPN/ MPN/ - Résidual. .
Collected . Point -37 °¢ 100 mi 100 ml Cl,, ppm Remarks
12.15 pm Panagoda Nil ., Nil - Nil 6.2 Satis-
25,09, '83 Army Camp : factory
12.35 pm ~ Rukmalagama Nil Nil Nil 0.1 do,
25,09, *83 . o
1.15 pm General Hospital Nil nil nii 0.1 . do.
25,09,'83° Maharagama
1.25 pin Bellanwila NiL Nil Nil Nil do. .
25,09, '83 Temple
1.35 pm pehivela Nil - Nil . Nil moxe as.
25,09, '83 Reservoir ' than
lppm

Data Source; Records from Bactericlogical Laboratory,

National Water Supply & Drainage Board, Ratmalana
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BACTERIOLOGICAL EXAMINATION OF WATER
{(Outside of the Plant)

_Np, of : .
Colonies Coli- E.Coli
L /ml, . form {Fecal) . N
Data, Tiwe Sampling 24 hxs  MPN/ MPN/ Residual -
Collected Point 37 °C 100 m} 100 ml 012, pprm Renarks
3*?0 : Kalatuwawa Nil Bil Nl 0.1 Satis~ .
10,08, '83 (before post C12} fdctory
7.55 am Kalatuwawa Nil Nil Nil 0.6 do;_
17,08, '83
22,08, '83 KXalatuwawa Nil nil nilt 1.8 ~do.
24,08, '83 Kalatuwawa Nil nil nil 0.8 do.
. {Inlet water}
8.45 amn - Kalatuwawa Nid Nil Nil 1.0 do.
26,08, '83 '
8.40 am Kalatuwawa Nil Nil Nil - 0.4 do.
27,08, '83
8.20 am Kalatuwawa Nil Hil _Nil- 0.6 do.
31,08,.'83
8.10 am Kalatuwawa Nil Nil Nil 0.5 do.
05,09, '83
14,09, '83 Kalatuwawa Nil Nil Mil 0.6 do,
8.40am Kalatuwawa Nil Nil Nil 0.8 Qo.
07,09, '83 : ' ' '
8.00 am ‘Kalatuwawa Nil Nil ‘Nil 0.3 do.
16,09, '83
7.35 am~ Kalatuwawa Nil Nil Nil 0.4 do.
16,02, '83
7.35 am Kalatuwawa Nil Nil MNil 2.0 do.
05,10, '83
8.30 am Kalatuwava Nil Nil Nil 2.0 do.
05,10, '83
8,15 am Kalatuwawa nil Nil Nil 2.0 do..
17,10, '83
9,20 am Kalatuwawa Hil Nil Nil 2.4 do.

26,10,'83
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BACTERIOLOGICAL EXAMINATION OF WATER

{Cutside bf'the'élant)

Ro. of ‘ o
Colonies Coli-. BE.Coli
/oLy - form “(Facal) _ _
Data, Time Sampling 24 hrs  MPN/ MPN/ _ Residual =
Collected - Point 37 °C 100 m1 100 ml - Cizi'ppm‘Rgmgrks
8.05 am  Kalatuwawa Nil Nil  Nil 2.0 Satis-
24,10, 83 : _fagtory
8.30 am Kalatuwawa ‘wil Nil Nil S 2.0 do.
02,11, '83 ' o
B.15 am Kalatuwawa Nil Nil Nil 2.5 do.
14,11, '83 | |
8,00 an Kalatuwawa _Tbo 8 Nil 2,2 'Shoks".
01,11, '83 Huperous Coliform
but F-c
~not
. detected
7,11, '83  Kalatuwawa Nil Nil Nil - Satis-~ .
factory
7.20 am Xalatuwawa Nil Nil Nil 2.4 @o,
16,11, '83 '
6,20 am Kalatuwawa Nil Nil Nil 1.4 do.
21,11, '83 ’

Data Source

; Records from Bacteriological Laboratory,

Natiopal Water Supply & Drainage Bbard, Ratmalana
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BACTERIOLOGICAL EXAMINATION OF WATER

(Outside of the Plant)

No. of

31-29

"~ Colonies Coli- E.Coli
i ) o fiol, form (Fecal)
Data, Time Sampling 24 brs  MPN/ MPN/ - Residual »
~ Collected  Point 37 °C 100 ml 100 m1 €}, ppm Remarks’

- - ¢ PP

8.40 am Labugama Nil Nil Nil 0.5 Satis-

10,08, '83 factory

8.25 am Tabugama Ril Nil - Nil 0.5 do.

15,08, '83

9.00 am Labugama Nil Hil Nil 0.7 do.

17,08, '83 :

22,08, '83 Labugama Nil Nil Nil 0.5 ao.

24,08, '83 Labugama Nil Nil Nil 1.2 do.

9,20 am Labugama Hil Nil Nil 2.0 do.

26,08, '83

9.25 ém Labugama Nil Nil Nil 0.5 do,

27,08, 83 o

9.25 am Lahugama Nil wil Nil 1,2 do.

31,08, *'83

9,45 am Labugama Nil Nil Hil 0.4 do.

05,09, '83 : :

8.40 am Labugamna Nil 'Nil Nil 0.6 do.

07,09, 83

14,09, '83 Labugama Nil Nil Nil 0.5  do

8.25 am- - Labugama nil Nil Nil 1.2 do.

26,09, '83

8.1G am Labugana Nil Nil Nil i.2 do.

03,310, *'83 '

8.20 am Labugama Nil Nil Nil 1.2 do.

05,10, '83

8.35 am Labugama 71 5 Nil 0.1 ShO?S

12,10, '83 coliform

P but F-¢

not
detected



BACTLRIOLOGICAL FXAMINATION OF WATER -

(Outside of the Plant}

21,11

No. of B

Colonies’ Coli- - E.Coli
o . /ol form {Fecal)
Data, Time Sampling 24 hrs MPN/ MPN/ Residual
Collected | Point 37 °C 100 W1 100 m1  Cl,, ppm’ Renarks
3;35'am _ Labﬁgama Nil Nil. Nil 0.5 Sétis-
17,10 '83 factory
10,30 am Labugama Nil Nil Nil 1.0 do.
26,10, 's3
.9.%0 am Labugama Nil Nil Nil 0.7 Satis-
24,10, '83 factory
9.10 an Labugama Wil Nil Nil 1.0 do,
02,11, 'B3 .
9.10 am Labugama Nil Nil Nil 0.8 do.
14,11, '83 o
8.35 am Labugama Nil Nil Nil 1.2 do.
01,13, '83
7,11, '83  Labugama Nil Nil Nil - do,
9.15 am Labugama Nil Nil Hil 0.3 do.
16,11, *'a3
5,45 am ‘Labugama Nil Nil Nil 1,0 do,

83, :

- Data Source ; Records from Bactoriological Labbrafory;'

.National Waté;_Supply & Drainage Board, Ratmalana
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1 RV SUARHARE
SRI_LANKA WATER QUALITY STANDARD

Sri Lanka Standard

SPECIFICATION FOR POTABLE WATBR

PART 2 - BACTERIOGICAL REQUIRMENTS
PROCEDURE | ' B

Thls §¥i lanka Standard was authorized for adoptzon and pub11cation by
the Council of the Bureau of Ceylon Standards on 83-12-20 after the
draft, finalized by the Drafting Committee on Potable Water had been -
approved by the Agricultural and Food Products Div1siona1 Committee..

‘Thls speclflcatlon covers the quality of water used for drlnkznq )
purposes. The specification consists of two parts, ‘Part 1 bealing’ with
the physical and chemical requirements and Part 2 Pealing with the
bacterlolog1cal reguirerents of drlnking water, Bacterzologxcal .
examination of water is necessary in determ1n1ng its fitness for use for
human’ consumptlon, and for use in food process1ng industries. .

For the purpose of dec1d1ng whether a partlculal requirment of this
speciflcatlon is complied with, the final value, cbserved or calculated
-expresszng the result of a test or- ana1y51s shall be rounded off in
accordance with C5 102, The number of 519n1ficant places retained in the )
rounded off value should be the sane as that of the spec1f1ed value in *
_ thlS spe01flcation. '

. In the preparatlon of thlS speclflcatlon ‘the valuable 3591stance obtalned

* from the relevant publlcatlons 6f the Worl Health Organization and the
Department of Health and Social Security of the Ministry of Housing and
Local GoVernment of the United Klngdom, is gratefully acknolwedge.

1  SCOPE" .
This part of the spec;flcatlon presctibes the bacterlologlcal
requirements and the methods of sampling andltostlng dr1pk1ng water.

2 REFERENCES
CS 102 Presentation of numerical valuesL

3 REQUIREMENTS
Thé bacterioleglcal requrements for potable ‘water are based on the o

examinatlon of several samples taken from the supply source under
dlfferent conditions. The samples obtained as prescribed in 5, when .
examined by the methods qrven in Apgendix A, shall comply with the
following requ1rements-

23.1 Pipe borne public water supplies

3.i.1 Throughout any year, 95 per cent of the samples shall not
contain' any coliform organisms in 100 ml,

3.1.2 None of the samples examined shall contain more than 10
coliform organisms per 100 mi.

fi—4¢



3.1.3 Coliform organisms shall not be detectable in 100 ml of any
twe consecutive samples,

3.1.4 Hone of the samples examined shall contain E. coli in 100 ml.

3.2 Indivisual or small comminity supplies

3.2.1 None of the samples examiﬁéd shall céntain‘more than 20
coliform organisms per 100 m} on repeated examination,

3.2.2 No sample shall ¢ontain E. coli in 100 ml.

NCOTE - Individua%-or small community supplies include wells, bores and
springs.

4. éAMPLING

4.1 General reguirements 6f smapling

4.1.1 Sample containers _ .

When a number of samples for various purposes are being collected from
the same sampling point, the sample for bacteriolecgical examination shall
be collected first, ) '

4.1.2 Sawple containers o _ .

These shall be sterilized glass bottles (see 4.1.3). They shall be
fitted with ground glass stoppers or retal screw caps and the stopper and
neck of the bottle shall be protected from contamination by ‘a suitable
cover either of Aruminium foil or other suitable material, alternatively
screw-capped bottles may be protected by fixing te the cap an aluminium
test tube cover slightly larger than the cap. Silicone rubber liners,
which will withstand repeated sterilization at 170°C shall be used inside
the screw-cap.. ' '

4.1.3 Sterilization of containers

All bottles shall be wrapped in Aluminium foil or other suitable material
and sterilized before use, wither by exposure to hot air in an oven (see
A.2.2.2) or by exposure to saturated steam in an autoclave (see

A.2.2.}. The bottle shall be maintained in a sterile condition until
used.

4.1.4 Opening and filling the bottles

The bottle shall be kept unopened until the moment it is required for
filling, During sampling, the bottle shall be held by the base in one
hand, while with the other hand the stopper and cover are removed
together. The bottles shall be filled, without rinsing, and the stopper
shall be .replaced immediately. The stopper shall finally be secured by
capping with a piece of clean linen or parchment paper.

4.1.5 sSampling instruments . :
Suitable sampling instruments shall be used for taking sampls from
different locations and sources, Sampling instruments shall be
sterilized (Seée 4.1.3 before taking the samile. '

ﬁhsu



4.1.6 HNutralization of chlorine and chloramine

1f th? water to be sampled contains, or is likely to contair, traces.of
chlorine, chloramine, or ozone it is necessary to add to the sampling
boFtles, before sterilization a sufficient gquantity of sodium
thiosulphate (Na & O H O) to neutralize these substances. It has been
shfon that 0.1 wl of a 3 per cent solution of crystalline sodium
thiosulphate in & 170-ml bottle has no signficant effect on the coliform
of E. coli content of unchlorinated water during 6 hours store. This
amount of scdium thiosulphate is sufficient to neutralize up to at least
5 mg } of residual chlorine, and it is therefore recommended that it
should be added to all bottles used for the collection of samples for
?acteriological exanination. If samples of chlorine water are taken, it
is desirable to determine the content of chlorine at the sampling point.

4.1,7 Preservation of sample

4.1.7.1 Examination for bacteriological guality shall preferably be
started within one hour of collection of the sample. In any case the
interval between collection of the sample and beginning of the
examination shall not exceed 24 hours.

4.1.7.2 If the time interval between collection and examination is to
exceed one hour the sample shall be transported to the loboratory in iced
collers (ideally samples should be held at 4 + 2°C). Samples shall not
be drozen.

4,1.8 Labelling
An identification number shall be marked on each container and the
following information shall be provided with the sample.

4,1.8.1 Name and address of person requesting the exawination;
4.1.8.2 FReason for examination, whether routine sample or otherwise.
4.1.8.3 Source, for example, wells, bores or piped supply;

4.1.8.4 Exact place from which the sample was taken. If from a
house-tap whether drawn through a storage tank orx directly irom the main

line;

4,1.8.5 whether water has been filtered, chlorinated or otherwise
treated;

4.1.8.6 1If from a well, approximate depth of well and of water surface
from ground level, whether covered or uncovered and whether recently

constructed or altered:

4.1,8.7 OChservation on any possible sources of pollution in the vicipity
and their appropriate distance fron the sampling point

4,1.8.8 Data and time when sample was taken and despatched; and

4,1.8.9 HName, address and signature of person drawing samples

fi-51



4 . 9 Frequency of sampling for malntenance water :
The recownmended maxinum intervals between successive. samples and mlnimum
nymbers of samples to be examined each nonth are glven in Table 1.

Table 1 Frequency of Samollng for pipe borne water,

Populatlon served Max;mum-lntervai Mlnamum number of smaples to
between successive be taken from whole distribu-
samples ‘, tion system each month

Less than 20,000 . 1 month 1 sample per 5,000 population

20,001 to 50,000 2 weeks .. ) :

50,001 to 100,000 4 days S :

More than 100,000 1 gday 1 sample per 10,000 population

52



Characte-

Maximum

TABLE 1 - Physical requirements

1axe 1 Maximum Method of
xistlr_ desirable permiss- test(ref,
level ible €o publi- Technique of the method.
level cation in
. : ) Caluse 5)
{1) (2) {3} {4) {5)
Colour 5 wnits 30 units 1 Colorimetry - Tristimulus filter
- method (Reference method)
Colorimetry - Visual comparision
method
Colorimetry - Soectrophotometric
method
QQOUI_ - Unobject~ Unobject- Sensory evaluation
ionable ionable
Taste Unobject~ Unobject- Sensory evaluation
ionbale  ionable
Turbigity 2 Jackson 8 Jackson 1 Visual methods - Candle
turbidity turbidity turbidimeter
units wits {Reference method)

ROTE - Sevelral methods of test have been given for each parameter in
colum 5 of Tables 1,2,3 & 4.
reference method which is to be used in case of dispute.

3.2 Chemical requirements

One wethod has been indicated as the

3.2,1 Water shall conform to the chemical requirements specified in

Table 2.3

and 4.

Ths characteristics speficied in ‘Ffable 3 and 4 shall be

tésted only if considered appropriate for a particular location or on

request,
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TABLE 2 - Chemical requirements (Basic)

%-54

Substance Maximum  Maximum  Method of
or Charac- desira- permiss- test (Ref.
“teristic ble ible to publi- - _ _
level level cations | Technique of the method
in Clause ' : '
‘5 and rele-
] vant
o ) Acoendices
(1) {2) -3y (4) (5)
PH range 7.0-8.5 6.,5-2.0 1 EiectrOmEtry - By means of pH
meter with glass electrodes
(Referénce method)
2 Coiofimetry
Electrical 750 s/1 3,500 s/1 1 Conductometry (Réference
conducti- method)
vity_
Chloride 200 mg/1 1,200 mg/1 1 Titriwetry - Silver nitrate
{as Cl) ' nethod (Reference method}
1 Titrimetry - Mercurlc nitrate
method
Freé‘rééi— 0.2 mg/1 1 Colorimetry - DPD COlOIlmOtFlC
dual chlo- ' method (Reference method)
rine (as C12)
Alkalinity 200 mg/1 400 mg/l 1 Titrimetry - Visual titration
(total,as (Reference)
CaCOé) 2 Titrimetry - Flectrometric
titration :
Free 0.06 m9/1 Appendix B Colorlmetry - Nesslexlzat1on
Ammonia {(Reference method) '
i .
2 Colorimetry - Phenate method
Albuminoid 0.15 mg/1l Appendix B Colorimétry ~ Nesslerization
ammonia {Reference method)
Nitrate 10 mg/1 1 Ultraviolet spectrophotometrie
(as N} method (Reference method)
_ ; Colorimetry - Brucine method
Appendix C Colorimetry - Phenoldisulphonic

¢id method



Cbnt_'d '-»qa--;.-.-tu-

Table 2,
Substance Maximum Haximum  Method of
or Charac- desira- permiss- test (Ref,
teristic ble ible to publi- ' :
level level cations Technique of the method
in Clause : :
5 and rele-
vant
Appendices
(1) (2) {(3) 4 (5}
Nitrite 0,01 mg/1 1 Colorimetry - biazotization
(?S_N) 2 methed (Reference method)
Fluoride 0.6 mg/1 1.5 mg/1 1 Selective ion electrode method
{Reference method)
1 Colorimetry - Alizarin visual
metthod., _ R
Total 2,0 ng/l 1 Colorimetry —.vanadémolybdophOS—
phosphates phoric acid colorimetric methed
{as P04) (Refarénce method)
Total 500 mg/1 2,000 mg/} 2 Gravimetric method
residue {Reference method)
Total - 250 mg/1 600 mg/1 1 Titrimetry - EFTA titrimetric
hardness : methed {Reference method)
(as Fe)
Total 0.3 ng/1 1.0 mg/1 1 Colorimétry - Phenanthroline
iron ‘ : ntehod (Reference method)
(as CaCO3)
Sulphate 200 mg/1 400 mg/1 1 Gravimetric method, ignition
(as 304) : : of residue (Reference method)
H Gravimetric method, drying of
residue : '
1 Turbidimetry - Turbidimetric
maethod B

#-55



TABLE 3 - Chewmical Reguirement (Gptionall_

Method of .

Substance Maxirmuom  Maximum
or Charac- desira- permiss- test{(Ref.
teristic ble ible to publi- : !
' level level cations Technique of the method
in Clause
5 and rele-
vant .
, Appendices .
(1} (2) {3) (4} (5)
Anionic - 0.2 mg/1 1 mg/1 1 Colorimetry - Methylene blue
detergents method for methylene blue active
: substances - : :
(keference method)
Phenolic 0.001 .0.002 -1 Coloriumetry - Chlorofoyrm ex-
compounds = mg/1 mg/1 tration method
{as pheno- {Reference method)
lic OH)
Grease 1.0 mg/1 1 Gravimetric method
and oil (Reference method)
Calcium 100 mg/l 240 mg/1 1 A,A* spectraphotometric method
{as Ca) ' {Reference method)
1 Titrinetry -~ EDTA titrimetric
method
Magnesium  Not more 140 myg/1 1 “A.A spectrophotometyic method ..
(as Mg) than 30 . {Reference method)
wg/1 if _ -
there are 1 Titrimetry - Magnesium by clcu-
250 mg/1 lation (EDTA calcium and
- of sulph- hardness titration)
 ate, If
- there is
less sul-
phate,
magnesium .-
upto 150
- mg/1 may
be allowed
Copper 0.05 mg/1 1.5 mg/1 1 A.A Spectrophotometric method
{as Cu) ' {(Reference method)
1 Colorimetry - Bathocuproine

.§~56
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Cont'd

ssseresscears Table 3,
Substance  Maximum Maximum Method of
or ?haFac- desira-  permiss- test(Ref.
teristic . ble ible to publi-
level level cations Technique of the method
in Clause -
5 and rele-
vant
o Appendices
W 2 (3) ) (5)
Manganese  0.05 mg/1 0.5 mg/1 1 'A.A Spectrophotometric method
{as Mn} (Reference nethod)
1 Colorimetry - Pericodiate method
for potable watei
Zinc 5.0 ng/3% 15 mg/l 1 A.A Spectrophotounetric method
{as 2n) (Reterence method)
1 Colorimetry - Dithizone
method I1I
Aluminium 0.2 mg/1 1 A.A Spectrophotometric method
{as Al) {Referénce method)
Pesticide As per WHO 2 Gaschromatography
tesidue FAO requi- (Reference method)
rements ’
coD {Chemi- 10 mg/1 1 Titrimetry (Reference method)

cal oxygen
demand)
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