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Chemicals for Health Significance Substance and parameters that may give rise to complaints from consumers
Zone Woreda Water Ba Cd Cr Cu Mn Pb CN F No3 Zn Al Fe H2S TDS [ Hardness Cl So4 Na pH
Point mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L mg/L mg/L | mg/L | mg/L —
1 N. Shewa Angolelan DW-72 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.28 13 <0.1 <0.1 <0.1 Nil 412 204 3 7 12 7.86
2 N. Shawa [ Minjarshenora| BH-10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 1.08 10.08 0.2 <0.1 <0.1 Nil 567 158 10 12 62 7.68
3 N. Wollo Gidan DW-22 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.07 | 42.09 <0.1 <0.1 <0.1 Nil 218 78 20 8 7.5 6.64
4 N. Wollo Gubalafto DW-32 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.24 28.8 0.2 <0.1 <0.1 Nil 830 432 10 3 24 7.69
5 N. Wollo Habru DW-38 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.23 11.96 <0.1 <0.1 <0.1 0.32 453 217 7 10 14 1.72
6 Oromyia Bati DW-57 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.62 | 46.52 <0.1 <0.1 <0.1 Nil 1695 720 112 195 103 7.58
7 Oromyia Chefa Dewa | DW-60 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 045 3.1 <0.1 <0.1 <0.1 Nil 495 217 11 13 32 7.22
8 Oromyia Julle Tumuga [ DW-63 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.006 | 0.79 20.82 <0.1 <0.1 <0.1 0.32 | 1466 390 138 44 126 7.36
9 S. Gonnder Ibnat DW-16 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.22 50.95 | <041 <0.1 <0.1 Nil 596 259 13 14 27 7.23
10 | S. Gonnder | Libo Kemkem | DW-10 | <0.1 <0.1 <0.1 <0.1 0.6 <0.1 0.004 | 044 | 2462 0.2 <0.1 Nil 859 419 28 13 32 7.23
11 | S. Gonnder Simada CS-2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.33 23.04 | <041 <0.1 <0.1 Nil 258 95 8 7 15 7.32
12 S. Wollo Jama DW-53 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.41 5.32 <0.1 <0.1 <0.1 Nil 345 133 10 6 18 7.88
13 S. Wollo Mekdella DW-52 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.007 | 0.17 177.2 <0.1 <0.1 <0.1 Nil 1097 292 114 46 86 7.61
14 S. Wollo Kelela CS-9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.001 0.28 19.94 1.2 <0.1 <0.1 Nil 438 200 1 - 15 7.67
15 S. Wollo Wegdie DW-42 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 | 0.35 14.18 <0.1 <0.1 <0.1 Nil 266 117 3 4 9 7.43
16 S. Wollo Werebaba DW-40 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.003 | 0.21 93.03 | <041 <0.1 <0.1 Nil 665 283 53 19 16 7.02
17 Waghimra Dahina DW-25 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.005 | 0.29 20.38 0.2 <0.1 <0.1 Nil 605 283 12 10 20 7.27
18 Waghimra Sekota DW-26 | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.003 | 0.42 33.23 0.9 <0.1 <0.1 Nil 714 360 10 15 18 7.71
(Ethiopian Standards) 1.8 0.003 | 0.01 5 0.8 0.02 0.07 3 50 6 0.4 0.4 0.07 | 1776 392 533 483 358
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Basic Information

In-situ Water Quality Analysis

= Propose Revised
8 > | dwell | Specific Location (UTM) In-situ Analysus Elevation
£z & depth Q'ty of well .
No Zone Woreda Area/Kebele S| 3 Water Point Topography |  Geology Remarks
§% 8 . . Temp Cond. Fe F T.Coliform
¢} (m) |SBH|DBH| Easting Northing (deg. ©) Ph (;;:l::;- (mg) (mg/L) (colonies) (m.amsl)
1 1/North Wollo |Gidan Tetergh (03) FFSH 'WFB 60 1 535787 1337719 CS3 11 7.7 200 Nil Nil 18 3481 |Depression | W.Basalt We found only one water point
2 1|North Wollo |Gidan Tingit FFSH |WFB 60 1 No water point to be sampled
3 1|North Wollo |Gidan Kebero Meda oll FFSH ‘WFB 130 1) 538386 1317126 DBH 22 12 6.4 200 Nil Nil 15 3464 Plain Alluvium We found only one water point Labo Test
4 1|North Wollo |Gubalftu Shelle mender 09 564518 1306607 BH 5 15 73 640 Nil Nil Nil 1908 | Plain Alluvium We found only one water point
5 1|North Wollo |Gubalftu Lengisa 010-Gdla mech 561050 1304451 DBH 32 20 7.5 780 Nil Nil Nil 1897 | Plain Alluvium We found only one water point Labo Test
6 1| North Wollo |Gubalftu Adembulbulo 010 560533 1304112 DBH 33 22 74 820 Nil Nil Nil 1907 | Flood Plain |Alluvium We found only one water point
7 1|North Wollo |Habru Agamsa 027 © WEFB” 150 1 No water point to be sampled
8 1|North Wollo |Habru Haro 027 © WEFB” 150 1| 587514 1304887 1508 |Plain Basalt No water point to be sampled
9| 1|North Wollo |Habru Sekela 015 C WFB* 80 1 571857 1281117 DBH 38 19 7.5 420 Nil Nil 1 1621 |Plain Basalt - Labo Test
9 1 ditto ditto ditto 546678 1323938 DBH 24 12 7 420 Nil Nil 57 3091 | Plain Basalt -
10 1|North Wollo |Habru Meja adea 07 © WEFB" 150 1| 595418 1293893 | No water point only inventory work ins done 1318 | Dep Basalt No water point to be sampled
11 1|North Wollo |Habru Sirinka Gerado 04 C WFB* 80 1 564667 1300474 BH 6 20 7.5 880 Nil Nil 2 1881 | Plain Basalt -
1, 2 ditto ditto ditto 564088 1300864 DBH 36 20 7.3 680 Nil Nil 1 1878 | Plain Basalt -
12 1|North Wollo |Habru Jarota 07 © WEFB” 150 1 No water point to be sampled
13 1|North Wollo |Habru Darimu 07 C WEB* 150 1) 574155 1296040 CS5 19 73 660 Nil Nil 50 1629 | Depression | Basalt ‘We found only one water point
14| 1 North Wollo |Habru Abiyot Fire 07 c WFB® 150 1 Area/kebele not found
15 1|North Wollo |Habru Aware 09 571107 1291925 DBH 37 18 73 800 Nil Nil 60 1658 | Plain Alluvium ‘We found only one water point
16 1 |North Wollo | Meket Deferghe 023 Area/Kebele not found
17| 1 |North Wollo |Habru Fakit 034 FFSH |\ WFB S0\ 1 Area/kebele not found
18| 1 North Wollo |Meket Tajaabo 025 Area/kebele not found
19| 1 |North Wollo |Meket Enatguya 017 Area/kebele not found
20| 1 North Wollo |Habru Kega Ber 029 FFSH | WFB" 80| 1 Area/kebele not found
21 1 |North Wollo  |Habru Koso Mender FFSH \WFB" 90 1 Area/kebele not found
22| 1 |North Wollo |Meket Derek Wenz+Nacha Feres 031 Area/kebele not found
23 1 |North Wollo | Meket Keynitu+Birafaf 032 Area/kebele not found
24| 1 |North Wollo |Meket Mekerecha+Zet Yibel 034 Area/kebele not found
25 1/South Wollow|Jama Begide+Ibayu 09 C WFB 150 1) 529637 1163850 DBH 56 17 7.7 500 Nil Nil 95 2612 Plain Alluvium We found only one water point
26|  1|South Wollow|Kelela Chellhele 03 C WFB 60 1 501781 1172476 Cs8 17 7.6 400 Nil Nil 50 2507|Gentle Slope|W. Basalt |-
26| 2|ditto ditto Sembe 498237 1171478 Cs9 16 74 240 Nil Nil 15 2555 |Flood Plain |Basalt Labo Test
27 1|South Wollow|Kelela Yimere 01 502735 1171251 DBH 48 18 73 400 Nil Nil >100 2457|Flood Plain |W. Basalt ‘We found only one water point
28| 1 South Wollow|Jama Alley c WFB 60-70 2 Area/kebele not found
29|  1|South Wollow|Jama Laukubi & Tach kub 1 C WFB 145 1| 528793 1158220 DBH 54 17 7.6 350 Nil Nil 45 2607|Flood Plain |Alluvium |-
29| 2|ditto ditto 526768 1160466 DBH 55 16 7.4 370 Nil Nil 90 2591|Flood Plain |Alluvium |-
30 1|South Wollow|Jama Ejerti michael 012 @ WFB 70 3 No water point to be sampled
31 1/South Wollow|Jama Gerbo, Hodere 017 C WFB 150 1) 533335 1150883 DBH 53 16 8.3 320 Nil Nil 15 2661 | Gentle Plain |Basalt ‘We found only one water point  |Labo Test
32 1 |South Wollow |Jama Golelsha 017 FFSH |\ WFB 60 3 Area/kebele not found
33 1/South Wollow|Jama Libanos 019 FFSH ‘WFB 130 1) 524653 1138990 CS 15 12 73 260 Nil >100 2632|Flood Plain |Basalt ‘We found only one water point
34 1/South Wollow|Jama Gende Gulo 020 FFSH 'WFB 60 3 527101 1142102 CS 16 15 7.9 220 Nil Nil 40 2594 Plain Alluvium ‘We found only one water Point
35 1|South Wollow| Worebabo Kelkesha 015 © SD 180 1 Area/kebele “In-accessible”
36 1|South Wollow| Worebabo Lhiftu 015 © SD 80 3 Area/ kebele “I ible”
37 1|South Wollow| Worebabo Gedida 014 FFSH |WFB 140 1 Area/kebele “In-accessible”
38 1|South Wollow| Worebabo Gubisa 05 FFSH ‘WFB 60 1 586744 1252660 DBH 40 18 6.9 580 Nil Nil >100 2719|Depression | W. Basalt ‘We found only one water point  |Labo Test
39 1|South Wollow| Worebabo Abo Gora 05 FFSH 'WFB 150 1) 584303 1257569 DBH 41 12 73 400 Nil Nil 7 2547 | Depression | W. Basalt ‘We found only one water point
40 1|South Wollow| Worebabo Korekon 05 FFSH |WFB 70 2 No water point to be sampled
41 1/ South Gondar |Simada Agewoch 010 FFSH 'WFB 60 3 417364 1258873 CS1 16 7 300 Nil Nil >100 2491 Gentle Slope | Basalt ‘We found only one water point
42 1|South Gondar |Simada Genta © WFB 50 1 No water point to be sampled
43 1/South Gondar |Simada Mwerem 34 C WFB 60 3 434772 1243901 DBH 19 20 6.8 260 Nil Nil 10 2425|Flood Plain |Alluvium ‘We found only one water point
44 1 |South Gondar | Simada Goref 04 C WFB 60 1 Area/kebele not found
45 1/South Gondar |Simada Menkelila FFSH 'WFB 60 2 417973 1244960 DBH 21 16 74 300 Nil Nil 2 2422 |Plain Alluvium ‘We found only one water point
46 1South Gondar |Simada Agamwuha 05 C WFB 50 2 422907 1254669 DBH 20 18 7.1 240 Nil Nil 0.5 2511/|Flood Plain |Alluvium ‘We found only one water point
47 1/South Gondar |Simada Chifchaf 06 FFSH ‘WFB 60 2 425952 1275999 CS2 17 7.2 240 Nil Nil 10 2679 Depression | W. Basalt ‘We found only one water point |Labo Test
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Basic Information In-situ Water Quality Analysis

52

South Gondar

Ibnat

Awsheridi Jimnad

400710

= Propose Revised
é % d well Qiy of well Specific Location (UTM) In-situ Analysus Elevation
>
No Zone Woreda Area/Kebele 22 '% depth Water Point Topograpl Geology Remarks
f <] Temp Cond. Fe F T.Coliform
g . . y E
e} (m) |SBH|DBH| Easting Northing (deg. ©) Ph (:1;;1:- (me/l) (me/L) (colonies) (m.amsl)
48| 1|South Gondar |Ibnat Selamaya 409205 1339030 DBH 15 16 6.6 260 Nil Nil 14 2597 | Flood Plain |Basalt Area/kebele repeated
48| 2|ditto ditto 408558 1339132 DH2 16 7.1 360 Nil Nil 6 2624 Flood Plain |Basalt
South Gondar |Ibnat ‘Wegere Selamaya Area/kebele repeated

608753

1234395

1 1340339 DBH 18 19.1 7.1 480 Nil Nil 8 2253 | Plain Alluvium Area/kebele repeated
53|  1|South Gondar |Ibnat Tinjut Ber FFSH |WFB 60 1 397002 1340492 DBH 4 9.6 6.6 260 Nil 9 2238 Gentle Slope | Volcanic Area/kebele repeated
54 1|Oromiya Bati Garero 07 @ WEFB” 80 1 No water point Area / kebele “In- ible”
1|Oromiya Bati Alshayu-+tkersu 609383 1245884 1498 | Depression | W. Basalt ‘We found only one water point | Labo Test

‘We found only one water point

552123

Angolelanaa Sagirt| Liche Seriti Totose
North Shewa |Angolelanaa Sagirt| Mongudo Cheke Zurya

1|North Shewa |Angolel Sagirt| Cheke Town

1032921

10

13

7.6 180 Nil * 12
B

R
8 360 Nil * 5

2914 | Gentle Slope | Alluvium

2843 |Plain

‘We found only one water point

L Arealkblenotfond |
| 47635 | 1053015 | DBH72 | 11 | 8 | 40 | N | N[ 3 2786 Flood Phin |Alluvium | Wefound only one water point
| o) e
60 11 | 4263 | doasoo4 | Csi8 13 [ 73 | 40 | N+ [ 3 | 2819 Phin |Alluvium | Wefound only one water point |
| 64] 1 [North Shewa |Angolelanaa Sagirt Lafiole aje Cheke _ |¢. Wwrs | ol a[ [ [ 1 1 ] R

65

Labo Test

_ Area/kebele not found
m Area/kebele not found

65 i ditto

2849 | Plain

| 70 iWaghimre \Sekota a0tz b L L b b b b
|l Waghimra Sekow . (GelKewimdruaieotl L} L L L0 0 b b b

Dirinziba, Tasaskiw

“ Area/kebele not found
_ Kebele not found
|| Arealkebele not found

Area /kebele repeated

Sckota

Nigunaleka 08

Wellan and Chifte

508088

503327

1378586

1390328

2191 | Gentle Slope | Alluvium

2163 | Gentle Slope | W. Basalt

‘We found only one water pooint

‘We found only one water point

Sekota

Sckota

Testsergi, Abanachir 015

Shimhar Tiku 010

493808

1386400

2134 | Depression |Sand Stone

Misplaced

‘We found only one water point

Sckota

Shimidirla Limat Chora

Chilkiw 010 mizrib

kenubish

479493

1373839

‘We found only one water point

‘We found only one water point  |Labo Test

‘Welkementa

The area is not identified
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Basic Information In-situ Water Quality Analysis
= Propose Revised
é % d well Qiy of well Specific Location (UTM) In-situ Analysus Elevation
>
No Zone Woreda Area/Kebele 22 '% depth Water Point Topograpl Geology Remarks

f <] Temp Cond. Fe F T.Coliform
g i
S m) |SBH|DBH| Eastin Northin; Ph ‘micro- ) m.ams|

(m) s s (deg. C) (S Jem! (mg/l) (mg/L) (colonies) ¢ )

| 98| 1INorthShoa | Minjar Shenkora |ArogeMinjar  IC__ISD | 240 | 1] 54$20 | 989762  BHI0 | I8 | 76 | 50 Ni_| * | *  1775[Plain __|Alluvium | We found only one water point |Labo Test

10111 Souh Wello  Habii - Hidlimenia e sl gl b b dreallebelenotfound

South Wello FFSH WFB" _ 120| 1 574867 | 1293107 | DBH39 19 8 | 40 | NIl Nl Nil__ | 158[Flood Plain_Alluvium | We found only one water point
109  1|South Wello |Kelela Tika 034 FFSH |WFB 60| 3 520695 1177265 Cs11 16 74 400 Nil Nil 6 2557|Flood Plain | Alluvium We found only one water point
110 1/South Wello | Kelela Indoda 030 C WFB 60 1 497788 1167325 CS 10 13 7.8 400 Nil Nil 18 2450 | Gentle Slope | Basalt ‘We found only one water point
111 1|South Wello |Kelela Wede Getu 036 C WFB 120 1| 517479 1183030 DBH 49 16 7.5 540 Nil Nil 45 2574 |Flood Plain |Basalt -

South Wello Kore/Fincheftu 037 515717 | 1190071 | CS12 . i i We found only one water point

114 1/South Wello  |Wegide Yagi 014 FFSH |WFB 60 1 463012 1156207 DBH 42 15 74 240 Nil Nil 40 2421 | Gentle Slope | Basalt ‘We found only one water point  |Labo Test
115 1/South Wello |Wegide Golele 09 FFSH |WFB 120 1| 467045 1158893 CS6 15 7.1 220 Nil Nil 20 2404 | Gentle Slope | W. Basalt ‘We found only one water point
116 1/South Wello |Wegide Kutiso 03 Abey C WFB 140 1| 472146 1165943 DBH 44 17 72 360 Nil Nil 30 2404 Flood Plain |Alluvium ‘We found only one water point
117|  1|South Wello |Wegide Bikili 04 C WFB 60| 3 469499 1163764 DBH 43 17 74 420 Nil Nil 60 2412|Flood Plain | Alluvium We found only one water point
118 1/South Wello  |Wegide Ayele Anba Rufa 02,04 C WFB 60 2 473126 1166852 DBH 45 16 74 400 Nil Nil 50 2394 Depression | Alluvium ‘We found only one water point
119 1/South Wello |Wegide Haleltu 07 C WFB 60 1 469354 1162408 Ccs7 16 7.3 360 Nil Nil 25 2397 | Gentle Slope | Basalt ‘We found only one water point
1/South Wello |Wegide Yeshum C 3 490952 1189460 . i i 2562 | Plain Alluvium ‘We found only one water point

| 510656 | 124098 | DBHS6 15 | 73 | 300 | Nl Nil_| 70 | 289 Flood Phin 'W.Basalt | Wefoundonlyonewaterpoint |
---————————————
uumuuwmwwwwmwwwwm
1 |South Wello Meqdella ____ L Aredkebelernotfound |
12 1S 7.9 i Labo Test

515954 1236052 . i i 2909 | Plain

514984 1235882 K i i 2896 |Gentle Slope|Basalt

South Gondar |Ibnat Tilbi 397889 1300900 DBH 2 18 6.5 260 Nil Nil Nil 2255|Gentle Slope|W. Basalt |-
ditto ditto 390414 1338275 DBH 3 9.5 7.6 460 0.5 Nil 5 2338 | Depressi Basalt -
South Gondar |Ibnat Kwalisa Area /kebele “Ir ible”
South Gondar |Ibnat ‘Work mender acbr aba Jale 395300 1342062 DBH 13 19 6.9 800 Nil Nil 4 2176 | Depressi W. Basalt |-
ditto ditto 396208 1342473 DBH 14 20 6.7 620 Nil Nil 6 2140 | Gentle Slope | Basalt -
South Gondar |Ibnat ‘Wenber Ayhayakwha 393956 1346013 DBH 11 18 6.7 480 Nil Nil 7 2254 | Depressi W. Basalt |-
ditto dmo 394103 1344058 DBH 12 20 7 500 Nil Nil 8 2223|Gentle Slope|W. Basalt |-
137/ 1|South Gondar L1bo Kemkem FFSH |WFB* 80 1 360215 1334674 DBHI 20 6.6 660 <0.2 Nil 8 1828 |Flood Plain | Alluvium
137 2|ditto ditto 359717 1334644 BH 1 20 7.9 440 <0.2 Nil Nil 1824|>> Alluvium

e e SR e e e e |
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Basic Information In-situ Water Quality Analysis
Propose .
E 5> | d \Frell ,R evised Specific Location (UTM) In-situ Analysus Elevation
£z & depth Q'ty of well .
No Zone Woreda Area/Kebele S| 3 Water Point Topography |  Geology Remarks

§% 8 . . Temp Cond. Fe F T.Coliform

¢} (m) |SBH|DBH| Easting Northing (deg. C) Ph (;;:l::;- (mg) (mg/L) (colonies) (m.amsl)
140 1|South Gondar |Libo Kemkem Ashker Terara © WEFB” 80 2 No water point to be sampled
141 1/South Gondar |Libo Kemkem Kurmat Ategecha FFSH \WFB* 80 1 378571 1365258 DBH 6 18.9 6.7 680 Nil Nil 2 1849 | Depression | W. Basalt ‘We found only one water point  |Labo Test
142 1 |South Gondar | Libo Kemkem Atria agat Ashker FFSH |WFB" 80 1 Area/kebele not found
143 1|South Gondar |Libo Kemkem Sholit Kalsholit FFSH |WFB* 80 2 392025 1364977 DBH 5 |Only inventory 2053 |Plain Basalt No water point to be sampled
144 1|South Gondar |Libo Kemkem Ambo Asawegan FFSH |WFB* 80 1 No water point to be sampled
145 1/South Gondar |Libo Kemkem Zelamin Janda FFSH \WFB* 80 1 377937 1389451 DBH 10 20 7.1 820 Nil Nil 14 1847 | Flood Plain |W. Basalt ‘We found only one water point  |Labo Test
146 1|South Gondar |Libo Kemkem Kal dhanial C ‘WEB* 160 1 367239 1376077 DBH 9 19 7 1040 Nil Nil 3 1899 | Plain Alluvium ‘We found only one water point
147 1 |South Gondar |Libo Kemkem Arobakello 015 Area/kebele not found
148 1|South Gondar |Libo Kemkem | Tirusina 015 594872 | 1196819 | DBH 60 16 7 500 Nil > 100 1572| Depression | Ig - Labo Test
148|  2|ditto ditto 594516 1196323 DBH 61 15 7.2 660 Nil Nil >100 1555 | Depression | Basalt -
149 1 |South Gondar | Libo Kemkem Kille 012 Area/kebele not found
150 1|Oromiya Artuma Fursi Bete ordega Berbelay Area /kebele misplaced
151 1|Oromiya Artuma Fursi Bkavakello Beteordega Area /kebele misplaced
152 1 |Oromiya Artuma Fursi Kersaadi+mutulu G WFB" 180 1 Area/kebele not found
153 1 |Oromiya Artuma Fursi Kara Kodema+Lale Gela FFSH \WFB" 80 2 Area/kebele not found
154 1 |Oromiya Artuma Fursi Kodema Fugnu C WFB” 180 1 Area/kebele not found
155 1|Oromiya Artuma Fursi Ireti FFSH \WFB* 80 1 609124 1138892 DBH 66 18 6.9 680 Nil Nil >100 1454 | Depression | Ig ‘We found only one water point
156 1|Oromiya Artuma Fursi Koro Rokesa Hader FFSH \WFB* 80 2 609168 1141065 DBH 68 17 7.2 680 Nil Nil > 100 1396 | Depression | Alluvium ‘We found only one water point
157 1|Oromiya Bati Hdow Barigo, Hadow FFSH |WFB* 80 1 In bl No water point to be sampled
158 1|Oromiya Bati Kuni 03 FFSH |WFB* 80 2 610020 1242552 DBH 58 | The hand pump is d d only inventory 1749 | Dep ‘W. Basalt | No water point to be sampled
159 1 Oromiya Julle Tumuga Fugan Dembi C WFB* 80 2 614764 1134300 DBH 64 18 7.1 1280 Nil Nil >100 1316 |Gentle Slope|W. Basalt |-
159|  2|ditto ditto 615073 1135234 DBH 65 16 7.1 900 0.2 Nil >100 1302 | Gentle Slope|W. Basalt |-
160 1 Oromiya Julle Tumuga Gerbi kille FFSH |WFB* 80 2 609772 1133377 DBH 62 15 7 1300 Nil Nil 1 1410 | Depression | Basalt -
161 1|Oromiya Julle Tumuga Gerbi kille FFSH \WFB* 70 3 609803 1133356 DBH 63 15 7 1200 Nil Nil 20 1406 | Depression | Alluvium Area /kebele repeated Labo Test
162 1|Oromiya Julle Tumuga Merewa Hadere C ‘WEB* 160 1/ 607316 1139645 DBH 67 17 7.2 1400 Nil Nil >100 1426 | Gentle Slope | Alluvium ‘We found only one water point
163 1|Oromiya Julle Tumuga Guda Chelle FFSH |WFB* 160 1| 608052 1128470 BH 8 Only inventory 1376 | Depressi Alluvium No water point to be sampled
164| 1 Oromiya Julle Tumuga Balchi Tikure FFSH |WFB* 80 1 602121 1114466 DBH 70 19 7.1 2700 Nil Nil 5 1141 |Plain Alluvium |-
164|  2|ditto ditto 602930 1114645 DBH 71 20 7.1 2200 Nil Nil Nil 1178 | Plain Alluvium |-
165 1|Oromiya Julle Tumuga Dula Chereka FFSH \WFB* Areai/kebele “Ii ible”
166 1/Oromiya Julle Tumuga Arba wayu © ‘WEFB* 160 1 Area/kebele “In-accessible”

S&t 130 34 96 90 83 83 83 83 83 16
Note:

'WFB: Stands for Weathered and Fractured Basalt
‘WFB*: Stands for Weathered and Fractured Basalt with thick soil cover
SD: Stands for thick soil deposit
FFSH: Stands for Found Feasible by its Surface Hydrogeological conditions

C: Stands for Conducted; Geophysical Survey is conducted in the areas indicated

NF: Stands for Not Feasible
NA: Stands for Not Accessible

Completed means water supply schemes are constructed in the areas in the past two years

Bold word: correction of miss-spelling and unseen erro

*: Duplicated location

The boreholes' depth of 164 wells was estimated and the remaining 36 boreholes' depth shall be estimated
by Amhara Water Resource Development Bureau up to January, 2005.
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Dep./Proj. Originator Geomatrix Approved by HEAD,CGL

Sample Type Water Source Area Date Submitted 20/12/04

Chemical Constituents in  ppm(mg/lit.) - - Date completed 24/01/05
Request No. 12685-2005PVT

FIELD No. Cond. CS-2| S.Wol DW-53| SWol.OW-52|  S.Wal CS-9] S.Wol. DW-42| 5.Wal.pwW-40| Wag. DW-25[Wag. DW-26
LAB. No. 12695] 12696 12697 12698 12699 12700 12701 12702
Barium (Ba) <0.1 - <0.1 <0.1] <01 <0.1 <0.1 <0.1 <0.1
Cadmium (Cd) <0.1 <0.1 <0.1 <0.1| <0.1 <0.1 <0.1 <0.1

Chromium (Cr) <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1] . <0.1]
Copper (Cu) <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1
Zinc (Zn) <0.1 <0.1 <0.1 1.2 <0.1 ' <0.1 0.2 0.9
Manganses (Mn) <0.1{ <0.1 <0.1 <0.1 <0.1} <0.1 <0.1 <0.1
Aluminum (Al) <0.1 <0.1]. <0.1 <0.1] <0.1 .<0.1 <0.1 <0.1
Iron (Fe) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead (Ph) <0.1 <0.1 <0.1 <0.1 . <0.1 <0.1 <0.1 - <0.1
1Cyanide (CN) 0.0011 0.001 0.007 0.001 .0.002 0.003 0.005 0.003
Hydrogen Sulfide (H2S) Nil _Nil Nil Nill _ Nil Nil -~ Nil Nil
Total dissolved solids(TDS) 258 345 1097 438 266 665 605 714
Hardness ‘ 95.06 133.26 292.63]  200.73 117.84 283.87 283 61 360.85
, _ ‘ A nlie of B my

Analysed by Water Analysts Checked by - : //’:& e i_;':;\_‘_ﬁ_\
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ETHIOPIAN GEOLOGICAL SURVEY  CENTRAL GEOLOGICAL LABORATORY

WATER LABORATORY .
DATA CODING FOR MAJOR CONSTITUENTS

Originator Geomatrix Approved by Head, CGL

Dep./Proj.

Sample Type Water Source Area Date Submitted 20/12/04

ppm(mag/lit.)

Chemical Constituents in Date completed®/01/05
_ | ) Request No. 12685-2005PVT

FIELD No. Cond. CS-2[5.Wol. DW-53]S.Wol..DW-52] s wol. cs-6]s.wel, Dw-42] ‘Wol. DW-40| Wag. DW-25|Wag. OW-26

1LAB. No. 12695 12696 12697 12698 12699 12700 12701 -. 12702
Chioride{Cl) _ 8 10 114 1 3 53 12 10
Sulphate(S04) Il R 46 - 4 19 10 15
Fluoride(F) 0.33] 0.41 017 0.28 0.35 0.21 0.29 0.42
Nitrate(NO3) 23.04 532 177.2 "19.94 14.18 93.03 20.38 - 33.23
Sodium(Na) 15 18 86 15 o 16 20 18
pPH 7.32 7.88 7.61 7.67 7.43 7.02 7.27 7.71

Analysed by Water Analysts :
‘ . Checked by é '

Head, Water Laboratory/‘%-—;__ %: 545"-
mf‘?//% m | M -
N Y -

Tesfaye I_mhma (DrXq_qinfv

Heod. Central Ceological 7[_“3""
O

. Head, Central Geological Laboratory

RE6899TTISEH XV 62:20 S00Z T0/%¢

. 01d XTALVHOAD

z00 3



ETHIOPIAN GEOLOGICAL SURVEY

ll/.

CENTRAL GEOLOGICAL LABORATORY |

WATER LABORATORY
DATA CODING FOR TRACE CONSTITUENTS

O1d XTHLVHOHD

Dep./Proj. Originator Geomatrix Approved by HEAD,CGL
Sample Type -Water - Source Area Date Submitted 20/12/04
Chemical Constituents in  ppm(mg/lit.) Date completed  24/01/05

| Request No. 12685-2005PVT
FIELD No. N, Sh.DW-72}  N.Sh.BH-10] N. Wol DW-22| N.Wol, DW-32] N.WoLDW-38| . or.DW-57| . oOr. DW-60 OrDW-63|  Cond-DW-16]  Cond-DW-10
LAB. No. 12685 12686 - 12687 - 12688 12689 12690 12691 12692} 12693 12694
Barium (Ba) <0.1 <0.1 - <01} <0.1 <Q.1 <0.1 <0.1 <0:1 <0.1 <0.1
Cadmium (Cd) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1]. <0.1
Chromium (Cr) <0.1 <0.1 <0.1 <0.1]" <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Copper (Cu) <0.1 <0.1 <0.1 <0.1 <0.] <0.1 <0.1 <0.1 <01 <0.1
Zinc (Zn) <0.1 0.2 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Manganses (Mn) <0.1 <0.1 <0.1 0.1 <0.1 <0.1] <0.1} <0.1 <0.1 0.6
Aluminum (Al) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Iron (Fe) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 0.6
Lead (Pb) <0.1 <0.1 <0.1 -<0.1 <0.1 <0.1 <0.1 <0.1 <0.11 . <0.1
Cyanide (CN) 0.002 0.001]  0.001 0.002 0.001 0.001]  0.002] 0006 0002 0.004
Hydragen Sulfide (H2S) Nil Nil Nil Nil 032 Nl Nil 032 Nil Nil
Total dissolved solids¢(TDS) C 412 567 218 ‘830 453 1695 495 1466 596 850
Hardness 203.62| 158.28 78.46 432,64 217.94 720.86 21746 389.97 25891 418.93

. e Df Eth; “--? s . o .
Analysed by Water AssSts Ve \;@-?1-.\ Checked by _f@/_ :
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ETHIOPIAN GEOLOGICAL SURVEY  GENTRAL GEOLOGICAL LABORATORY :
WATER LABORATORY :
DATA CODING FOR MAJOR CONSTITUENTS

Dep./Proj. : Originator Geomatrix o B Approved by Head, CGL
Sample Type Water Source Area ' _ _ Date Submitted 20/12/04
‘Chemical Constituents in  ppm{mg/lit.) - : - Date completed<#/01/05

: : L : ' Request No. 12685-2005PVT
FIELD No. | n.sh.Dw-72] N.sh. BH-10] Nw.Dw-12] nwbw-a2| Nnwowas| or. DW-57| Or.DW-60|0r.DW-63 Gond. DW-16 | Gond DW-10
LAB. No. - 12685 12686 12687 12688 12689 12690 12691 12692 12693 12694
Chloride(Cl) 3 10 20 10 7 112 11 138 : 13 28
Sujphate(S04) 7 12 .8 3 10 - 195, 13 44| 14| 13
Fluoride(F) 0.28 1.08 0.07 0.24 0.23 062 045 0.79 0.22 0.44
Nitrate(NO3) 13.29 10.08 42.09 28.8 11.96 46.52 3.1 .20.82 50.95) 2462
Sadium(Na) 12 . 62y - 75 . 24 141 - 103| - 32 126 27¢ . 32
pH 7.86 7.68 6.64 7.69 772 7.58 722  7.36 7.23 7.23

' Analysed by Water Analysts

Checked by & ‘

Head, Central Geological Laboratory 7 ;. j

/“MJ)‘”I@
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FEGAVERER R

FHEEVRSE | EIERR
No " # an | et | B | mE s
(m) SBH| DBH
1|North Wollo Gidan Tetergh (03) 350|SBH 1|FFSH |WFB 60 1
2|North Wollo Gidan Tingit 405|SBH 1|[FFSH |WFB 60 1
3[North Wollo Gidan Kebero Meda oll 1,225|DBH 1|FFSH WFB 130 1
4|North Wollo Gubalftu Shelle mender 09 1,050 DBH 1 Completed
5[North Wollo Gubalftu Lengisa 010-Gdla mech 1,125|{DBH 1 Completed
6|North Wollo Gubalftu Adembulbulo 010 985|DBH 1 Completed
7|North Wollo Habru Agamsa 027 1,090|DBH 1|1C WFB» 150 1
8|North Wollo Habru Haro 027 1,135|{DBH 1|C WFB” 150 1
9|North Wollo Habru Sekela 015 385|SBH 1|1C WFB» 80 1
10{North Wollo Habru Meja adea 07 1,450|DBH 1|C WFB» 150 1
11{North Wollo Habru Sirinka Gerado 04 325|SBH 1|C WFB» 80 1
12|North Wollo Habru Jarota 07 1,500{DBH 1|C WFB* 110 1
13|North Wollo Habru Darimu 07 1,350 DBH 1|C WFB* 150 1
14{North Wollo Habru Abiyot Fire 07 1,650/ DBH 1|C WFB» 150 1
15|North Wollo Habru Aware 09 2,500|DBH 1|C WFB” 180 1
16{North Wollo Meket Deferghe 023 390(SBH 1 WFB 70 1
17[North Wollo Habru Fakit 034 310[SBH 1|[FFSH |WFB 80 1
18{North Wollo Meket Tajaabo 025 280|SBH 1|[FFSH |WFB 70 1
19{North Wollo Meket Enatguya 017 325|SBH 1|[FFSH |WFB 70 1
20{North Wollo Habru Kega Ber 029 415|SBH 1|[FFSH |WFB* 80 1
21|North Wollo Habru Koso Mender 295|SBH 1|[FFSH |WFB* 90 1
22 [North Wollo Meket Derek Wenz+Nacha Feres 031 375|SBH 1|C WFB 70
23[North Wollo Meket KeynitutBirafaf 032 255|SBH 1|[FFSH |WFB 70
24[North Wollo Meket MekerechatZet Yibel 034 354|SBH 1|C WFB 70
25(South Wollow Jama Begide+Ibayu 09 1,500|DBH 1|C WFB 150 1
26(South Wollow Kelela Chellhele 03-Sembe 350|SBH 1|C WFB 60 1
27(South Wollow Kelela Yimere 01 250|SBH 1 NF
28[South Wollow Jama Alley 500|SBH 1|1C WFB 70 2
29|South Wollow Jama Laukubi & Tach kub 1 1,000{DBH 1|C WFB 145 1
30[South Wollow Jama Ejerti michael 012 750|/SBH 2|C WFB 70 3
31|South Wollow Jama Gerbo, Hodere 017 1,050 DBH 1|C WFB 90 1
32[South Wollow Jama Golelsha 017 750|SBH 2|FFSH |WFB 60 3
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FEGAVERER R

FHEEVRSE | EIERR
No " i i an | et || B | mE s
(m) SBH| DBH

33|South Wollow Jama Libanos 019 1,550 DBH 1|FFSH WFB 130 1
34(South Wollow Jama Gende Gulo 020 750|/SBH 2|FFSH |WFB 60 3
35|South Wollow Worebabo Kelkesha 015 1,250 DBH 1|C SD 180 1
36[South Wollow Worebabo Lhiftu 015 750|/SBH 2|C SD 80 3
37|South Wollow Worebabo Gedida 014 1,000{DBH 1|FFSH WFB 140 1
38[South Wollow Worebabo Gubisa 05 250|SBH 1|[FFSH |WFB 60 1
39|South Wollow Worebabo Abo Gora 05 1,400 DBH 1|FFSH WFB 150 1
40|South Wollow Worebabo Korekon 05 500|SBH 2|FFSH |WFB 70 2
41|South Gondar Simada Agewoch 010 750|/SBH 1|[FFSH |WFB 60 3
42|South Gondar Simada Genta 250|SBH 1|C WFB 50 1
43|South Gondar Simada Mwerem 34 750|/SBH 1|C WFB 60 3
44|South Gondar Simada Goref 04 150|/SBH 1|C WFB 60 1
45|South Gondar Simada Menkelila 500|SBH 1|[FFSH |WFB 60 2
46|South Gondar Simada Agamwuha 05 500|SBH 1|C WFB 50 2
47|South Gondar Simada Chifchaf 06 500|SBH 1|[FFSH |WFB 60 2
48|South Gondar Ibnat Selamaya 1,250|DBH 1 Completed
49|South Gondar Ibnat Wegere Selamaya 250|SBH 1 Completed
50[South Gondar Ibnat Checheho Jimnaderega 750|/SBH 2|C WFB 60 3
51[South Gondar Ibnat Minch Jimnaderega 250|SBH 1|C WFB 60 1
52[South Gondar Ibnat Awsheridi Jimnaderega 250|SBH 1|C WFB 60 1
53[South Gondar Ibnat Tinjut Ber 250|SBH 1|[FFSH |WFB 60 1
54[Oromiya Bati Garero 07 175|SBH 1|C WFB» 80 1
55[Oromiya Bati Alshayu-+kersu 500|SBH 1 NF
56Oromiya Bati Tachignaw Lkgo 560|SBH 1|[FFSH |WFB* 80 1
57(Oromiya Bati Laygnaw Laygo, Kembere 600|SBH 2|FFSH |WFB* 80 2
58[Oromiya Bati Selmani 014 1,000|DBH 1|C WFB» 150 1
59|North Shewa Angolelanaa Sagirt Ambel+Koso 455|SBH 1|FFSH WFB 60 2
60|North Shewa Angolelanaa Sagirt Werga 353|SBH 1|FFSH WFB 60 1
61|North Shewa Angolelanaa Sagirt Seriti 285|SBH 1|C WFB 60 1
62|North Shewa Angolelanaa Sagirt Liche Seriti Totose 300|SBH 1|C WFB 60 1
63 [North Shewa Angolelanaa Sagirt Mongudo Cheke Zurya 325|SBH 1|1C WFB 60 1
64|North Shewa Angolelanaa Sagirt Laftole aje Cheke 295|SBH 1|C WFB 60 1
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65|North Shewa Angolelanaa Sagirt Cheke Town 350|SBH 1 Completed
66|Waghimra Sekota Tsetsergi abanachiros 530[SBH 1 *
67|Waghimra Sekota Tsatsu Dire Tlku, Ugulo 600[SBH 2 *
68|Waghimra Sekota Bewshu 015 300|SBH 1|FFSH [WFB 60 1
69|Waghimra Sekota Chilkiwolo 010 300|SBH 1|FFSH [WFB 60 1
70|Waghimra Sekota Shimidir/Limat Kinatchora 012 350|SBH 1|[FFSH |WFB 60 1
71|Waghimra Sekota Dibaran 011 210|SBH 1 *
72|Waghimra Sekota Gela Kamiru Arquatia 011 700(SBH 2 *
73|Waghimra Sekota Dirinziba, Tasaskiw 750|/SBH 2 *
74|Waghimra Sekota Nigunaleka 08 225|SBH 1|[FFSH |WFB 60
75|Waghimra Sekota Akjewshina 07 250|SBH 1 *
76(Waghimra Sekota Wellan and Chifte 150|/SBH 1|[FFSH |WFB 60 1
77|Waghimra Sekota Testsergi, Abanachir 015 530|SBH 2|FFSH |WFB 60 2
78| Waghimra Sekota Tsatsu, Dirc Tiku, Ugulo 600|SBH 2|FFSH |WFB 60 2
79(Waghimra Sekota Shimhar Tiku 010 250|SBH 1|[FFSH |WFB 60 1
80|Waghimra Sekota Chilkiw 010 mizrib 300|SBH 1|[FFSH |WFB 60 1
81|Waghimra Sekota Shimidirla Limat Chora 350|SBH 1|C WFB 60 1
82|Waghimra Sekota Dibaran 011 210|SBH 1|[FFSH |WFB 60 1
83|Waghimra Sekota Gelakamiru Arquatiya 700|SBH 2|C WFB 60 3
84|Waghimra Sekota Dirinziba Tsaskiw, Sikuna 750|/SBH 2|FFSH |WFB 60 3
85|Waghimra Sekota Nigas Aleka 08 225|SBH 1|[FFSH |WFB 60 1
86|Waghimra Sekota Akejewshina 07 250|SBH 1|[FFSH |WFB 60 1
87|Waghimra Dahana Welkementa+kenubish 100|SBH 1|C WFB 60 1
88|North Shoa Minjar Shenkora Chelle geberel 1,500|DBH 1|C SD 220 1
89|North Shoa Minjar Shenkora Chome Ager 500|SBH 1|C SD 80 2
90(North Shoa Minjar Shenkora Biruk Ager 2,000|DBH 1|C SD 240 1
91|North Shoa Minjar Shenkora Alemneh Dire 1,750|DBH 1|C SD 180 1
92 [North Shoa Minjar Shenkora Kiticha 1,250|DBH 1|C SD 250 1
93 [North Shoa Minjar Shenkora Golegolecha 875|SBH 2|C SD 80 3
94 [North Shoa Minjar Shenkora Wmaga 925|SBH 2|C SD 80 3
95[North Shoa Minjar Shenkora Kiki 625|SBH 2|C SD 80 2
96 (North Shoa Minjar Shenkora Jejebakola 375|SBH 1|C SD 80 1
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97(North Shoa Minjar Shenkora Finanajo 575|SBH 2|C SD 80 2
98[North Shoa Minjar Shenkora Aroge Minjar 1,100|DBH 1|1C SD 240 1
99(North Shoa Minjar Shenkora Zewelde 675|SBH 2|C WFB» 55 2
100|North Shoa Tamaber Argaga 600|DBH 1|1C WFB» 150 1
101 [South Wello Harbu Alimenta 750(SBH 2|C WEFB* 80 3
102]South Wello Harbu Aderanba 1,000{DBH 1|FFSH WFB” 160 1
103|South Wello Harbu Meja 1,000|DBH 1|FFSH |WFB" 150 1
104|South Wello Harbu Abunaye 1,000|DBH 1|[FFSH |WFB* 160 1
105]South Wello Harbu Wiensa 1,500{DBH 1|FFSH WFB” 120 1
106[South Wello Kelela Kersa 05 300(SBH 1|1C WFB 60 1
107[South Wello Kelela Weda Golwn 030 700(SBH 2|FFSH |WFB 60 2
108[South Wello Kelela Inchini 031 250(SBH 1|1C WFB 60 1
109{South Wello Kelela Tika 034 750(SBH 2|FFSH |WFB 60 3
110{South Wello Kelela Indoda 030 400|SBH 1|1C WFB 60 1
111]South Wello Kelela Wede Getu 036 1,240(DBH 1|C WFB 120 1
112[South Wello Kelela Kore/Fincheftu 037 500[SBH 1|[FFSH |WFB 60 1
113[South Wello Kelela GendeBorena 036 500(SBH 1|[FFSH |WFB 60 1
114|South Wello Wegide Yagi 014 300|SBH 1|[FFSH |WFB 60 1
115|South Wello Wegide Golele 09 1,000|DBH 1|FFSH |(WFB 120 1
116|South Wello Wegide Kutiso 03 Abey 1,250|DBH 1|C WFB 140 1
117|South Wello Wegide Bikili 04 800|SBH 2|C WFB 60 3
118]|South Wello Wegide Ayele Anba Rufa 02,04 700|SBH 2|C WFB 60 2
119]|South Wello Wegide Haleltu 07 400|SBH 1|C WFB 60 1
120]|South Wello Wegide Yeshum 750|/SBH 2|C WFB 60 3
121{South Wello Meqdella Ivelinta 02 300(SBH 1|FFSH |WFB 50 1
122[South Wello Meqdella Yebar 013 300(SBH 1|FFSH |WFB 50 1
123[South Wello Meqdella Tilket 02 350(SBH 1|FFSH |WFB 50 1
124|South Wello Meqdella Genatit 02 300|SBH 1|/FFSH |WFB 50 1
125[South Wello Meqdella Tija Fej 06 250(SBH 1|FFSH |WFB 50 1
126|South Wello Meqdella Felana 06 500|SBH 1|/FFSH |WFB 50 1
127|South Wello Meqdella Gonderoch 250|SBH 1|/FFSH |WFB 50 1
128|South Wollo Meqdella Meqdella 300|SBH 1|/FFSH |WFB 50 1
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129]|South Wollo Meqdella Feterot+Y chikech 1,000|DBH 1|FFSH |WFB 120 1
130|South Wollo Meqdella Dedere 05 200|SBH 1|FFSH |WFB 60 1
131]|South Wollo Meqdella Gose 05 500|SBH 1|FFSH |WFB 60 1
132[South Gondar Ibnat Tilbi 250(SBH 1 NA
133|South Gondar Ibnat Kwalisa 1,000{DBH 1|C WFB 140 1
134{South Gondar Ibnat Work mender acbr aba Jale 250(SBH 1 NA
135]|South Gondar Ibnat Wenber Ayhayakwha 250|SBH 1 NA
136|South Gondar Libo Kemkem Berengna Lentdur 350|SBH 1|[FFSH |WFB* 80 1
137[South Gondar Libo Kemkem Zanzi 300(SBH 1|[FFSH |WFB" 80 1
138[South Gondar Libo Kemkem Birwuha Ferfer 150({SBH 1|[FFSH |WFB* 80 1
139(South Gondar Libo Kemkem Nashora Ferfer 200(SBH 1|[FFSH |WFB" 80 1
140{South Gondar Libo Kemkem Ashker Terara 550(SBH 2|C WEFB* 80 2
141|South Gondar Libo Kemkem Kurmat Ategecha 250|SBH 1|[FFSH |WFB* 80 1
142|South Gondar Libo Kemkem Atria agat Ashker 300|SBH 1|[FFSH |WFB* 80 1
143 [South Gondar Libo Kemkem Sholit Kalsholit 750(SBH 2|FFSH |WFB” 80 2
144|South Gondar Libo Kemkem Ambo Asawegan 300|SBH 1|[FFSH |WFB* 80 1
145[South Gondar Libo Kemkem Zelamin Janda 325(SBH 1|[FFSH |WFB* 80 1
146|South Gondar Libo Kemkem Kalaymedhanialem 1,750|DBH 1|C WFB» 160 1
1471South Gondar Libo Kemkem Arobakello 015 1,925(DBH 1|C WFB* 140 1
148]South Gondar Libo Kemkem Tirusina 015 1,000{DBH 1|FFSH WFB* 160 1
149(South Gondar Libo Kemkem Kille 012 500[SBH 1|[FFSH |WFB* 70 2
150|Oromiya Artuma Fursi Bete ordega Berbelay 1,200|DBH 1|C WFB» 180 1
151|Oromiya Artuma Fursi Bkavakello Beteordega 500|SBH 1|C WFB» 70 1
152]0Oromiya Artuma Fursi Kersaadi+mutulu 1,000|DBH 1|C WFB» 180 1
153|Oromiya Artuma Fursi Kara Kodema+Lale Gela 700|SBH 2|FFSH |WFB* 80 2
154|0Oromiya Artuma Fursi Kodema Fugnu 1,500|DBH 1|C WFB» 180 1
155]Oromiya Artuma Fursi Ireti+Huda wello 500|SBH 1|[FFSH |WFB* 80 1
156|Oromiya Artuma Fursi Koro Rokesa Hader 662|SBH 2|FFSH |WFB* 80 2
157|Oromiya Bati Hdow Barigo, Hadow 400|SBH 1|[FFSH |WFB* 80 1
158|Oromiya Bati Kuni 03 750|SBH 2|FFSH |WFB* 80 2
159]Oromiya Julle Tumuga Fugan Dembi 750|/SBH 2|C WFB» 80 2
160|Oromiya Julle Tumuga Gerbi kille 840(SBH 2|FFSH |WFB* 80 2
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161]|Oromiya Julle Tumuga Gerbi kille 930|SBH 2|FFSH |WFB* 70 3
162|Oromiya Julle Tumuga Merewa Hadere 1,100|DBH 1|1C WFB» 160 1
163|Oromiya Julle Tumuga Guda Chelle 1,300|DBH 1|[FFSH |WFB* 160 1
164|Oromiya Julle Tumuga Balchi Tikure 450|SBH 1|[FFSH |WFB* 80 1
165|Oromiya Julle Tumuga Dula Chereka 640|SBH 2|FFSH |WFB* NA
166|Oromiya Julle Tumuga Arba wayu 980|DBH 1|1C WFB» 160 1
110,044 |SBH 156
DBH 44
Total [ 200 160 40 200
Note:

WEFB: Stands for Weathered and Fractured Basalt
WEFBA”: Stands for Weathered and Fractured Basalt with thick soil cover

SD: Stands for thick soil deposit

FFSH: Stands for Found Feasible by its Surface Hydrogeological conditions
C: Stands for Conducted; Geophysical Survey is conducted in the areas indicated

NF: Stands for Not Feasible
NA: Stands for Not Accessible

Completed means water supply schemes are constructed in the areas in the past two years

Bold word: correction of miss-spelling and unseen error

s Du?licated location

:No proposed well
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a 2 4 4 2 W/0-P W-P «a 12 W/0-P W-P points
Ra #a 2004 2009 2014 20047 15009/2014 2009" Jo1a | 20097| 2014|2000 2009 | 2014 2009 | 2014 [ 2009 | 2014
a b c d e=d f=e+h g=e+i h i j=d/a k=e/b I=e/c | m=f/b| n=g/c | o=m—k| p=n-I
Eto+r0 (X%~ 163,699]  185,844]  210,984] 46,982 46,982 48,907 1,925 28.7% 25.3% 26.3% 1.04
NI 212,183|  240.886] 273.473| 48,654 48,654] 60,959 12,305 22.9% 20.2% 25.31% 5.11
Ak 236,790] 268,822 305,18&“ 53,396 53,306 54,391 [TH 22.6% 19.9% 20.23% 0.37
PINIPLI 0.00
moA0 |[Oox< 127,931  145237]  164,884] 29,590 29,500 37,440 7,850 23.1% 20.4% 25.78% 5.40
Hh55 144,063]  163,551]  185,676] 22,546 22,546 27,186 4,640 15.7% 13.8% 16.62%) 2.84
o4 LT 113003] 128,290  145644] 30,872 30872| 36,022 5,150 27.3% 24.1% 28.08% 4.01
AN) 131618 149.423]  169,636] 27,508 27,508] 32,708 5,200 20.9% 18.4% 21.89% 3.48
955 148417] 168,494] 191,288] 17,988 17.988] 21,938 3,950 12.1% 10.7% 13.02% 2.34
LT 232,534] 263990 299.702] 59,343 50,343 64,593 5,250 25.5% 22.5% 24.47% 1.99
EEPZECEE 260,152]  295345] 335208] 49,143 49,143[ 52,543 3,400 18,99'4 16.6% 17.79%) 1.15
19+ vk 244,445  277513[  315,054] 45,027 45,027 47,527 2,500 18.4%| 16.2% 17.13% 0.90
W ALAL 196,813|  223437]  253663] 39,363 30,363| 44,588 5,225 20.0% 17.6% 19.96%) 2.34
AO37 [NT« 136,626]  155,108]  176,091] 23,049 23,049] 26,099 3,050 16.9%) 14.9% 16.83%) 1.97
ThhoT- 0y 112.215] 127,395 16.148| 16,148 22,060 5912 14.4%) 12.7% 17.32%) 4.64
Y ab-bobh’ 93748] 106,430 19,968 19.968] 26,318 6,350 21. ﬁ“ 18.8% z4,7ga‘ 5.97
a7 [Pab-t-#5 Usb 90,907] 103,205 14,991 14,991] 17,001 2,010 16.5% 14.5% 16.47% 1.95
VYl - Y133 136,342] 154,786 29,613 29,613] 41,763 12,150 21.7%) 19.1% 26.98%| 7.85
AIN)L 101,154 114,838 17,358 17,358] 17,958 600 17.24) 15.1% 15.64%] 0.52
JOELT [ a4 174,752]  198,392]  225230] 13211 13.211] 18,701 5.490) 7.6% 6.7% 0.43%] 2.77
ANF 131,667 149,478  169.699] 28,177 28177] 28277 100 21.4%) 18.9% 18.92% 0.07
X212 3,189,059 3,620,465 4,110,230| 632,926| 632,926| 726,978 883926( 94.052 251,000f 19.8% 17.5%| 15.4%| 20.08% 21.51% 258| 6.11
7 Lng il 16,176,346| 18,364,631] 20,848,940] 2,799,767 2.799,767| 2,893,819] 3,050,767| 94,052] 251,000 17.34] 15.2%| 13.4%] 15.76% 14.63%| 0.56] 1.23
7 * [EIN DBRBFENH D2 TON TRAFERAERINIT-H ., R RAEREG<TE 5T, *#W-P: With project

*2 Population(2004) from the Water Bureau, Amhara
*3 Estimation by the Water Bureau, Amhara; reviewed by the Team

*4 Population growth rate: 2.57%

+20094F : ST EI200ARSEM P EF; 20145F R BEIHEER
20094 48 A0 : ABDEIZHMYAEFITL 5,
+20094F F T 5 4 2 F L T3ERE T9I4,000 A D IEA O BN, T D#20145FF TO 64 T9I4,000x2 D4 A O MN%E RIAL(=20144T282,000D #EmM#EKA Q)
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- PREFACE

The development of tailor made national water quality guideline is necessary. to
promote and protect the public health, prevent and control diseases as well as to
address the water quality concerns of the country. This guideline is developed on the
basis of latest publications of WHO Guidelines for Drinking Water Quality Volumes-
‘1, 2, 3 and Addendum of volume-1 and taking into consideration a variety of local

- factors such as geographical, socio-economic and cnvironmental conditions.

It is believed that this guideline is used as FEthiopian Drinking Water Quality
. Guideline encompassing recommendations for water quality requirement that will be
fit for human consumption and other domestic purposes as well as water quallty

' momtonng '

This guideline is dynamic and has to be improved and updated with new findings and
developments in the field, Thereforc, constructwe comments and suggestlons are
always welcome. -

Ethiopian Guideline B - ‘ . i . C 1
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1.0

2.0

3.0

- 31

3.2

3.3

SCOPE

| Th_is tailor made guideliile value, developed on the pﬁnciples of risk-benefit approach -

or acceptable risk, represents the concentration of the constituents that does not result -
in any significant risk to the health of the consumer over the Bth10p1an lifetime of
consumptmn

APPLICATION

7

* This guideline applles to microbiological, | physical, chemical, radiologicaiqﬂality of

drinking water. It is relevant to all domestic water uses such as diinking, food
preparation and persona} hyglene

_REQUIREMENTS |

* The basic quality requirements for drinking water are illustrated as follows: -

The drmkmg water shall be free from any diseases causmg pathogemc orgamsms and

concentration of toxic chemical compounds that have adverse effect on human hea{th

(as prescnbed in Tables 1,2 and 5)

. The drinking water shall be fairly clear (i.e., of low turbidity and color) and contain
- no- compounds that cause offensive taste and odor and free of substances and

organisms that cause corrosion or encrustatlon of water supply system as presented in
Table-3. : -

When the guideline values are exceeded, it should only be a signal to investigate and -
take remedial action. Short-term exposure, however, does not necessarily mean that
the water is unsuitable for consumption. The amount by which, and the period for

" which, the guideline value can be exceeded without affecting public health dcpends '

upon the speCIﬁc substance involved and its concentration.

A continuous effort- should be made to mamtam drinking water quality at the highest

_possible level. Although the guideline value recommends the quality of water

acceptable for consumption, it does not imply that the quality of drmkmg water
should be degraded to the recommended level

All desnable parameters and substanoes should be examined whenever a doubt arises.
When a new water supply source develops it has to be examined before any supply.

In order to keep the umformlty of measurement results umts of Imcroblologleal
quality, physical parameters, chemical constituents and radioactive substances shculd '
be the same as presented in Tables-1, 2,3,4 and 5. : '

Ethiopian Guideline . - C o o 2
Specification for Drinking Water Quahry ; S



- Table-1 Bacteriological Quality

No. | Substance Guideline Remark
: Value (Gy) '
‘A | Treated Water Entering the Distribution System - -

1 E_coli or thermo folerant 0/100 ml Membrane filtration is recommended
- | Coliform bacteria o for low turbid water :

2 Total Coliform Bacteria 0/100 ml 93.0 % of samples examined

: ' ' throughout the year
B [ Treated Water In the Distribution System . _
1 | E.coli or thermo tolerant 0/100 ml Membrane filtration is recommended -
: Coliform bacteria ' : -| for low turbid water
2 Total Coliform Bacteria 0/100 ml 93.0 % of samples examined

throughout the year

Ethiopian Guideline
Specification for Drinking Water Quality




Table-2 Chemicals of Health Significance

| - Guideline - _ '_
No. | Substance (Gy) (mg/}) Remark (Health Effect)
A Inorganic Constituents :
1 | Arsenic (.01 (P) High incidence of skin & possibly other cancers
2 -| Barium 1.8 Increase blood pressure & suspcct of
- cardiovascular diseases
3 | Boron 0.3 Long-term exposure leads to gastrointestinal
. irritation _
4 | Cadmijum (0.003 Kidney is the main target organ of toxicity
~ 5 | Chromium . 0.10 Carcinogenicity suspect of chromium (VI)
: compounds -
6 | Copper 5 Acute gastric irritation & liver cirrhosis From
' long-term exposyre
7 | Cyanide 0.07 Acnte toxicity is high. Bffects on thyroid &
. particularly the nervous system on long-term
gxposure occurred,
8 | Fluoride 3.0 At low conc. prevent dental carries. At hlgh
' comnc, increase risk of dental fluorisis, & much
- higher conc. leads to skeletal fluorisis, .
9 | Lead. 0.02 - Toxic to both the central & peripheral nervous
: : systems, including subencephalopathlc
: ) : nenrological effects, -
10 | Manganese 0.8 Neurotoxicity and other toxic effects -
11 | Mercury (total) 0.001 The kidney is the main target for inorganic Hg,
whereas methyl-mercury affects mamly the
: ' central nervous system.
12 | Nitrate (as NOy) 50 Causes methaemoglobinaemia in mfants and
o ' suspect of certain form of cancer risk
13 | Nitrite (as NOy) 6.0 » » »
.14 | Selenium 10,01 Long-term exposure cause toxic effect on nalls, :
- | hairs and hver :
B | Organic Constituents
Bl . | Aromatic (ug/l)
' hydrocarbons . :
1 | Benzene 10 Acute exposure at high cone, affects the central
E : : nervous system. At lower conc. it is toxic to
haematopoietic-system. Carcinogenic to humans
: : (Group-1)
2 | Benzo[a]pyrine 0.7 It causes cancer and induces tumors at the site of
: . administration.
| B2 | Chlorinated alkanes | ' »
1 1 | Carbon 2 Possibly carcinogenic to humans (Group-2B)
tetrachloride o : . _
2 | 1,2-dichloroethang | 30 Possibly carcinogenic to humans {Group-2B)
. B3 Chlorinated ethenes S "
1. | 1,1-Dichloroethene | 30 Potentially carcinogenic (Group-3)
2 | Trichloroethene 70(P) Potentially carcinogenic (Group-3)
3 | Tetrachloroethene 40 Paossibly carcinogenic to humans (Group-2B})

" Ethiopian Guideline

Specification for-Drinking Water Quality




Table-2 (Cont.)

Guideline
No. | Substance (Gx) (mg’l) Remark (Health Effect)
C Pesticides - -
- {rg/l) Remark (Health Effect)
1 |DDT 2 Possibly carcmogemc fo humans (Group-"
2B)
2 | Aldrine/Deldrine 0.03. ‘Potentially carcmogemc (Group 3)
3 | Chlordane 02 - Possibly carcinogenic to humans (Group-
- | 2B)
4 | Pentachlorophenols | 9 (P) Potentially carcinogenic to lab animals.
5 124D 30 | Passibly camnogemc to humans {Group-
: ' 2B)
D 'Dlsmfectant & Disinfectant By-products
D1 | Disinfectant (mg/l) Remark (Health Effect)
_ . -+ . For effective chlorination, free
1 Chlorine 5 residual chlorine 0.5 mg/! after 30 min -
~ of contact time & pH<8
_ - - _ « . Potentially carcinogenic (Group-3) -
D2 | Disinfectant By-- (ug/l) R :
: products '
D2.1 | Chlorophenol .
1 1246- 200 Possﬂ:lly carcinogenic to humans (Group-
Trichlorophenol ' 2B) .
D2.2 | trihalomethane
1 | Chloroform 200 Possubly carcinogenic to humans (Group-

* P - Provisional guideline value (see WHO, Vol-1, p178)
* Group - is the IARC classification (see WHO, Vol-1, p35)

* The sum of the ratio of the conc:entratlon of (NO; & NC)2 to its rcspcchve guideline valnes should not exceed 1
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Table-3 Substances and Parameters that may Give Rise to Complamts from

Consumers
| " Guideline Value - '
No. 'Substance (GN) (mgﬂ) Remark (Adverse Effect)
A | Physical Pa:ameters
1 True Color 22 Unpleasing appearance
2 Odor Non-QObjectionable | Unappealing to drink
3 Test Non-Objectionable | Unappealing to'drink
4 Temperature Non-Objectionable | High temperature may enhance growth of micro
1 : ' : : : organisms & may increase test, odor, coior &
1 _ corrosion
5 | Turbidity - 7 | Stimulate after growth & cause objectionable
- appearance '
B | Inorganic Constituents L _
1 Aluminum 0.4 - Deposition of aluminum hydroxide flocks in pipes .
: & exacerbation of discoloration of water by iron
2 | Ammonia . 2. Objectionable odor
13 Chloride 533 Undesirable taste .
4 Copper 2 ‘Increase corrosion of GI & steel fittings, staining
: '{ laundry & sanitary ware and give rlse taste
. : problem,
5 Hardness 302% Based on 300 as Reference WHO recommendation
6 | Hydrogen 0.07 | Objectionable rotten egg qdour
Sulfide
7 Iron 04 Cause reddish-brown color, promote 1ron—bactcr1a
. : & stain laundry & plumbing fixtures
8 Manganese 0.13 Stain laundry & plumbing fixtures and give rise to
. : undesirable taste to beverages. Deposited as black
precipitate in pipes Certain micro orgenisms
concentrate to. give taste, odor,- & turhbidity |-
S problem,
‘9. | Dissclved - Low DQ encourage for anaerobic reaction &
Oxygen : formation of NO,, H,S giving rise to odor. it also
increase Fe(Il). -
10 | pH- 65-8.5 High pH Imparts faste & soapy feel, while low pH
cause corrosion. Preferably <8.0 for effective -
: disinfection - .
(11 | Sodivm 358 Undesirable taste .
[ 12 | Sulfate 483 | Causes noticeable 1aste & corrosion of pipes
13 | TDS 11776 ‘Undesirable taste '
14 | Zinc 6 | Imparts astringent taste & opalesccnt and develop
: a greasy ﬁlm on bmhng
B Dlsmfectants & Disinfectant by-products
_ ; Disiufectants' (ug/l) :
1 Chlorine 600 — 1000 Taste and odour problem

* There.is no as such any Guideline figure set by WHOQ. However the maximum rccomme,nded value
of 300 is taken for calculation.
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Table-4 Chenucals not of Health Slgmficance at Concentratlon Normally Found

. in Drinking Water
: Guideline
No. | Substance { Value (Gy) | Remark
1 Asbestos . - _ U
2 Silver : : 1 - U
3 Tin . - - U

U - Tt is unnecessary to recommend a health-based guldc]me value, because they are not hazardous fo -
human health at concentratlons normally found in drinking water.

Table-5 Radiqactive Constituents of Drinking Water

| No. | Substance - | Screening Remark -
' Value Co ~ (Health Effect)
(Bq/litre) ' - "

' : - S « Ia screening value
1 | Gross alpha activity ] 0.1 exceeded; more detail
_ . radionuclide analysis is
. } necessary. WHO & other
2 Gross beta activity Sl © countries’ is the same value.
Lo ' *  The main concern is Cancer

4.0 SAMPLING TECHN_IQUB

The detail procedure for preservation and handling of samples is pfesented.ih WHO,
Vol-3 chapter-4 and ISO Water- Sampling- Part 3: Reference No. 5667-3:1994(E).

41 General Requii-em'ent For Bacteriological Sampling

: Samplm g for bacteriolo gical examination should be carried ouit using sterile container
of glass or polyethylene Samples should be preserved under low temperature of 2 to
5 °C during storage and transport. The time between sampling and analysis should not
exceed 6 hours, and 24 hours is considered the absolute maximum. lf ice is not
‘available, the transport time must not exceed 2 hours
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The bactenolog;tcal test should be acoompamed with turbidity and free rcmdual:
 chlorine and pH where chlorination is applied.  The minimum recommended
frequency of sampling and analysis.for on spot and piped distribution water supply
- schemes are given'in Table-6 and Table-’?-respectivcly.

 Table-6 Minimum Frequency of Samplmg and Analysis of On-spot Distribution

Water Schemes

Sources & | Minimum frequency of sampling & Analysis | -
Mode of supply" _ o ' Remarks

Bacteriological Physico-chemical '
HDW & shallow | Sanitary protection | Once initially, | The. SItuatmn rcqumng testing are
well with HP ~ | Bacteriological fest | thereafter as sithation | change  in environmental
. _ only if situation demands . conditions, outbreak of_ We'ltm: born

) demands : | diseases, or incrcase in Incidents
: . : of water born diseases

BH-with HP Once initially, | Once initially, | Ditto

thereafter as | thereafter as smlatlon

situation demands’ demands :
Protected spring | Once initially, | Periodically for | Ditto

: thereafter as | residual  chlorine if | - -

situation demands

walter is chlormated

BH= Borehole, HDW = Hand-dug-well, HP = Hand-pump

Table-7 Minimum Sample Numbers for Plped Drmkmg Water in the

Dlstrlbutlon System
Group Pop served No of Annual samples
1 <5000 2 ' ' o
2 5000-100,000 {(Pop/5000) x 6
3 >100,000 (Pop/ 10,000) + 120
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4.2.

General Requirement for 'Phy_sico-Chémical Sampling

In general samples for physico-chemical analysis are recommended to be stored in a
clean glass or polyethylene bottles at a low temperature in the dark (see Table-8). It is
essential that the container should not be a cause of contamination and absorb or
adsorb the constltuents to be determined.

Table-8 Allocation of Physico-chemical Parameters (of mterest) to the Type of

' Preservatlon
No. | Preservation " | Suitable for- | Not Suitable for Remarks
by - i
1 Acidification | Alkali metals Cyanide : )
to pH<2 Aluminum Sulfides Don’t use sulfuric acid for
: . _ : : Calcium and lead.
Ammonia Carbonates, bicarbonates, | '
' | Co2 .
Arsenic Nitrites Don’t use hydrochloric
' _ac:d for silver, lead and
mercury.
Alkali earth metal
Nitrate Don’t use nitric acid for
: tin.
Total hardness -
Phosphorus, total

Heavy metal

2 Cooling 10 2°C

Alkalinity
Ammania
Conductivity -
Nitrate

Nitrite

Odour _ .
Orthophosphates -
| Sulfates

Total residue

to 5°C

Every newly developed source has to be tested for full physmo-chemlcal analysis
before any service. Then after, the sampling for piped system should be carried out in
such a way that one sample should be taken every two years for ground Water sources

. such as borehole, shallow tube-well and spring.

Surface water intended for water supply source - sh.ould be sampled at Ieast 6 times per

year per site to detect the maximum and minimum concentration of interest. Then

after two full physmo -chemical analyses per year is recommended.

In all water sources when situation demands testmg should be done for 1mporta11t

~ parameters. These specm] situations are change in environmental condition, outbreak

of watcr born diseases or increase of water born dlseases
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43  Identification and Records

" The source o.f the sample and the conditions under which it was collected should be
-recorded and attached to the bottle immediately after filling. At least the following -
- information should be included with the sample (See Figure-1).

Fig_ure-l _Sxiggested Form to Accompany Water Samples _

Water-quality monttoring program

SAMPLING DATA

Region L . :
Zone
‘| Wereda
Town/Village
Sampling site.
Source -]
Nature of sample (Treated or non-treated)
| Residual chlorine ' '

.1 Date of sampling
Time of sampling -
Sampled by (Organization)

el || o] ro =) ’

i £ =1
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5.0 TESTING METHODS

" The following test methods are selected mainly form ISO (Internaticnal Organization

_ for Standardization), based on WHO recommendation, to serve as reference test

methods, in which every water quality laboratory in the country should develop

towards it (see Table-9 to Table-13). International Organization for Standardization
(IS0} is 2 worldwide federation of national staridards bodies (ISO member bodies).

. Table-9 Bacteriological Quality of Drinking_Water

1 | SUBSTANCE

REFERENCE

TEST METHOD

1 E_'.coh' or thermo
tolerant Coliform
bacteria o

ISO  9308-1:1990
or

Determination & enumeration of coliform’

orgenisms,  thermo-tolerant  coliform
organisms and presumptive eschercia coli —
Part 1: Membrane filtration method

1SO 9308-2:1990

Determination & enumeration of coliforin
organisms,  thermo-tolerant coliform |.

organisms and presumptive eschercia coli — |

Part 2: Multiple Tibe (MPN) method -

2 | Total = Coliform
bacteria

ISO 9308-1:1990
or

Determination & enumeration of coliform
organisms,  thermo-tolerant:  coliform

-organisms and presumptive eschercia coli —

Part 1: Membrane filtration method

ISO 9308-2:19%0

Determination & enumeration of coliform -
_organisms,  thermo-tolerant  coliform

organisms and presumptive eschercia coli —
Part 2: Multiple Tube (MPN) method

* Membrane filtration is recommended for low turbidity water
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_.Table;lﬂ Substances and Parameters that May-Givé Rise to Complaints from .

~ Consumers
! SUBSTANCE | REFERENCE TEST METHOD =
A Physical Parameters : : .
1 True Color ISO 7887:1984(E) Examination and Determination of Color
2 Qdor WHO, Vol-2, p358 | Panel evaluation
3 Test WHO, Vol-2, p358 | Panel evaluation
4 ‘Turbidity 150 7027 1990(]':‘) Determination of Turbidity
B Inorganic cunshtuents : : .
1 ‘Aluminum 1SO 12020:1997%(E) | Determination of Aluminum AAS method
2 Ammonia | IS0 7150-2:1986(E) | Determination of Ammonium Pari2: Automaled |
o ' ' spectrophotometeric method
3 . | Chloride IS0 9297:1989(E) Determination of Chloride — silver nitrate titration
: o with chromate indicator (Mohr’'s method) '
4 | Copper ISO 8280:1986(E) - | Flam Absorption Specirophotometeric method
5 Hardnéss ‘IS0 6059:1984 Determination of the sum of calcium and
: . .| magpesium - EDTA titrimetric nethod
6 Hydrogen WHO, Vol-2, p243 Methylene blue colorimetric method
Sulfide _ . .
7 | Iron '} ISO 6332:1988(E) Determination of Iron - Spectrometnc Method
e C using 1,10-phenanthroline
8 Manganese | ISO 6333:1986(E) Determination. of Manganese For_maldoxime
n ' ' L spectrometric method :
19 -1 DO WHO, Vol-2, p324 | Electrochemical probe or dissolved oxygen meter
10 | pH ISO 10523:1990(E) Determination of pH
11 | Sodium IS0 9964-3: 1993(E) | Determination of Sodiumi and potassmm by flam
i - - | emission spcctrophotomctcry
12 | Sulfate IS0 9280:1990(E) ‘Gravimetric method
13. | TDS WHO, Vol-2, p367 | Conductivity probe
14 | Zine 180 8288:1986(E) Flam Absorptlon Spectrophotometeric me.thod
B Disinfectant o : o _
1 Chlorine - 180 7393-2:1985(F) | Determination of free chlorine and total chicrine
' using N.N-diethyly-1, 4 phylencdmmme for
rolitine control process L
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- Table-ll Chemicals Of Health Slgmficance

S_pecrf‘ tcation for Drz'nbr:g Warer Quality

1 SUBSTAN CE REFERENCE ' TEST METHOD
A Inorganic Constifuents : RS -
11 Arsenic ISQ 6595:1982(E) | Deterinination of total Arsenic — silver diethyl
' ' dithiocarbonate specirophotometeric method
2 Barium WHO, vol2, p175 AAS, using either direct aspiration into an air-
- o ‘ ' acetylene flame or atomization in a furnace:
3 Boron IS0 9390:1990(E) -Determination of Borate — spectmphotometenc
: : : method using Azomethine-H :
4 Cadmium IS0 5961:1994(E) - Determination of cadmium — by AAS method
. ' ISO 8288:1986(E) Fldm Absorption Spectrophotometeric method
5 Chromium 180 11083:1994(E) Determination of chromium (vi} —spectrometric
' . method using 1,5-diphenvcarbazide
6 Copper ISO 8288:1986(E) Flam Absorption Spectrophotometeric method
7 Cyanide IS0 6703:1984(E) | Determination of cyanide- Part 1: Detenmnatmn
: : of total cyanide
8 | Fluoride ISO 10359-1: 1992(E) Electrochemical probe method - for potable and
lightly polluted water _
9- jlead ISO '8288:1986(13) Flam Absorption Spectrophotometenc method
10 | Manganese IS0 6333;1986(E) Determination of Manganese Formaldoxime
: , spectrometric method '
11 Mercury (total) 1SO 5965-3: 9984(E) ' | Determination of total merciry- by flameless
: : | AAS — method after digestion with bromine
12 .Nitrate (as NOy) IS0 7890-3:1988(E) | Determination of nitrate- Part 3:spectrometric
L | method using sulfosalsalicylic acid,
13 Nitrite (as NO;") (IS0 6777:1984(E) .- | Determination of nitrite - Mclecular Absorption
: . - - | spectrometric method
14 " Selenium ISQ 9965:1993(F) Determination of Seleninm — AAS method
3 L ' (hydr:de technique)
B
' Organic Constituents
1 B1. Aramatic hydrocarbons * )
1 Benzene WHO, Vol-2, pd62 A purge and trap gas chromatographic procedure
e with photoionization detection '
2 " Benzo[a]pyrine WHO, Vol-2, p496 | Gas chromatography in conjunction with mass
' : - - ' . spectrographic
B2 Chlorinated alkanes :
1 Carbon tetrachloride WHQ, Vol-2, p390 A. purge and trap gas chromatography
12 1,2-dichloroethans WHQG, Vol-2, p411 A purge and trap gas chromatographic procedure
B3 Chlorinated ethenes - ' :
1 | 1,1-Dichloroethene WHOQ, Vol-2, p432 A purge and trap gas chromatographic procedure .
2 Trichloromethene WHO, Vol-2, pd445 A purge and trap gas chromatographic procedure
3 Tetrachloroethene "WHO, Vol-2, p453 A purge and trap gas chromatographic procedure
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. Table-11 (Cont. ) '

Chloroform -

Pesticides Reference Test Method. : :
1 DDT . WHO, Vol-2, p639 Gas . Chromatography with. electron-capture
. . detector.
2 Aldrine/Deldrine WHO, Vol-2, p604 - | Extraction with pentane followed by Gas
L " - ' Chromatography with electron-capture detector
3 1 Chlordane WHO, Vol-2, p628 Extraction with pentane followed by gas
: .| chromatography with electron capture detector
4 Pentachlorophenols 1SO 8165-1:1992(E) | Determination. of selected monovalent phenocls
L : | Partl:  Gas-chromatographic method  after
' - enrichment by extraction C
[D Disinfectant & disinfectant bi-product ' R
D1 . | Disinfectant : : : :
1 Chlorine ISQ 7393-2:1985(E) | Determination of free chlorine and total chlorine
' - | vsing N.N-diethyly-1, 4 phylenedmmme, for
routine control process '
D2 Disinfectant By-products -
D2.1 | Chlorophenol ) » . :
1 2,4,6-Trichlorophenol ISO 8165-1:1992(E) | Determination of selected monovalent phenols-
' © | Part 1: Gas chromatagraphic meihod aﬁcr
- | enrichment by extraction
D2.2 | Trihalomethane : : : ]
1 WHO, Vol-2, p85¢ | Gas ch:omatography- with detection by flame

ionization, electron-capture, or mass spectroscopy

Table- 12 Chemlcals not of Health Slgmﬁcance at Concentratmn normally Found In'

Specifi canon Jor Drmkmg Waﬁe.l Quality

Drmkmg Water
1 | SUBSTANCE _ REFERENCE TEST METHOD )
1' | Asbestos | WHO, Vol-2, p168 Transmission electron microscopy (TEM) with
' o ' identification by energy depressive X-ray
analysis and selected-area electron dlffracuon
| (TEM/SAED)

2 Silver WHO, vol-2, p339- Spectrographic and colorimetric method w1th
' ‘ dithi-zone .

3 Tin ‘WHO, vol-2, p361- AAS either direct aspiration into a flame or

: furnace technique
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Table-13 Radioactive Constituents of .Drinking Water

1 | SUBSTANCE REFERENCE _TEST METHOD
_ _ Measurement of Gross Alpha activity in
1 Gross alpha activity ISO 9696:1992 | non-saline water - thick source method.
: Measure of gross beta acﬁv;ty in nor-saline
2 150 9697:1992 - water

Gross beta activity

60 SANITARY INSPECTION

Sanitary survey and WQ analysis are complementary activities that should be

conducted- by both the water supply agency as well as surveillance agency. The

sanitary inspection forms, prepared in the form of checklist, are poss1ble to determine
- an overall measure of the sanitary statc of the supply. - :

6.1  Frequency of S_anitary Inspection :

One of the most important surveys is that undertaken when new water sources are
developed. When alternative water sources are under consideration; each should be
surveyed. The guiding principle is that no new water supply should be approved
without a sanitary inspection. Routine surveys of existing supplies should be
undertaken periodically as stated in Table-14 by the community, water supplier and
_ surveﬂ}ance agency.

" Table-14 Minimum Annual Frequency of Sanitary Survey .
1 . o ' S Water-supply | Surveillance
t | Source & Mode of Supply . Community | Agency "~ .| Agency
1.0 On Spot sapply _ |
1.1 Hand-dug well (Without wmdlass) 6 - -
1.2 - .| Hand-dug well (With windlass) & - -
13 | Dug well with hand-pump -4 - 0.5
1.4 Shallow & deep tube wcll with hand- -pump 4 - 0.5
1.3 Grawty spring 4 - 0.5
2.0 Plped Supply :
2.1 Groundwater with & without chlorination - 0.5 0.5
2,2 | Treated surface water with chlonnanon
-<5,000 Pop B - 0.5 0.5
5,000 to 20,000 Pop - 1 0.5
2.3 | Distribution system of piped supply’ - 6 0.5
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