



































































































































































































































































































































































































































. NATIONAL RESEARCH OF HEALTH ; WELL N® A7h (AXUM), 5/ol2/94

1
. I I
Temperature at the time of collection: o Catloas Kalons
_ Appearance:_ Colourless H* - 0__H'- -
& Odour: Qdourless : y
NH? : 0,10 o 24.4
Taste: Tasteless Na* - e4.6 NO=: 0.08
| Settleable Solids: Present K+ : 5.5 NO:‘. : )
| Floating Solids: Absent Li* . A - P 1n-n
| Suspended Solids: Present Agt : . Br-: =
Colour, true: Colourless e SR
Turbidity c1 e ~ s, 0,23
iny: ocor ++ o -
‘Filterable Residue dried at 105 *C: 567.0 Sﬂ” & ;;‘ g gg?’_ : negig
{ Filterable Residue dried at *C: - Fot+: ) - SOi"' - 27se— L . |T
Total Solids dried at °C: E Retst - POF ~—Orho 1 M1 !
Zlectrical Conductivity/ Resetivrty-at 25°C: 759,0 dmhos/cm Fe, total : Nil PO7 ™~ meta/poly : S g o
pH at 20°C: Ta Ma++ N{l -
Carbonate Alkalinity as CaCO;: Nil Za++ 1
Bicarbonate Alkalinity as CaCO;: 300.0 Cut+ -
Hydroxyl Alkalinity as CaCO;: - Al+++
Acidity as CaCO, : <= Snt+++ —
Total Hardness as CaCO,: 296.0
Organic Nitrogen (N): - -
Phenolic Compounds as Phenol: u m ey
Carbondioxide (CO,): - Awenia:. .; Lead:
Oxygen (09): = Cadmium : Mercury :
Chlorine, résidual (Cly): - Chromium, hcxavaleat: Nickel : 3
Chlorine, total (Cly): - - Cobalt  : Selenium _
Sulphide as Hydrogen Sulphide: - : . Cyanide : Strontium :
Silica, total (Si0O;): 75.5
Oxygen absorbed from Permanganate at IV
for Boron: =
| Sodium¥, : oL X 108
Na+K+Mg+Ca
-[v1 = _
Miscellaneous v ety HY
Radiological . .amination s
L fie Y
Note:- Unit is mg/L unless otherwise stated

Carpgraphy Prictars




e W e —

NATIONAL RESEARCH INSTITUTE OF HEALTH : WELL N2I (AXUM),8/01/94

. .
—

Temperature at the time of collection: =
Appearance! Colourless
Odour: Odourless
| Taste: Lasteless
F Settleable Solids: Present
Floating Solids: Absent
| Suspended Solids: Present
Y Colour, true: Colourless
Turbidity: - Clear
Filterable Residue dried at 105 «C: 459.0
Filterable Residue dried at *C: -
Total Solids dried at c: -
Electrical Conductivity/Reststiwty at 25°C: 6©20.0 y{mhos/cm
pH at 20°C: 8.0
Carbonate Alkalinity as CaCO;: N1l
Bicarbonate Alkalinity as CaCO,: 300,0
Hydroxyl Alkalinity as CaCO,: =
Acidity as CaCO, : -
Total Hardness as CaCO;: 240.0
Organic Nitrogen (N): L
Phenolic Compounds as Phenol: -
Carbondioxide (CO,): -
Oxygen (0;): =
Chlorine, résidual (Cly): -
Chlorine, total (Cly): =
Sulphide as Hydrogen Sulphide: =
Silica, total (SiO;): 69.0

Oxygen absorbed from
for .

Permanganate at

Vi
Miscellaneous

n
Cations .A_mom
H+ : - OH-:_ -
NH? 0.008 Cl- - 28,0
Na*: 53-0 Nop: U=t o
K+ 4.0 NOy :_ 0.4 e :
13%; - = -
Ag* : it Br-: -
Bat+ - F~ :__ 0.70
Cat+ 46,0 HCOy : _366.0
Mgt+ ; 30.0 COy ~:__ N4l
Fet+: - SO; = : 20,0
Fet++ T POg ™" Ortho : N.SsliS{RO
Fe, tota] : Nil PO7T ™" metajpoly : =
Ma++ ; N1l
ZorE el o
Cu++ __-T'
Al+++ g
Sa+¥++ . T
111
Arsenic Lend:
Cadmium : Mercury
Chromium, hexavalent: Nickel ;
Cobalt Sclenium E=oear
Cyanide Strontium : S
I
v
Boron:
Sodium®, : i x 100 :
Na+K+Mg+Ca
v
Radiological Examination

Corpgraphy Pritars

Note:- Unit is mg/L unless otherwise stated

LY




NATIONAL RESEARCH INSTITUTE OF HEALTH: WELL N2 5 (AXUM), 18/01/ 94

1 1 -
Temperature at the time of collection: =
' Appearance: COITUrIEsSS
Odour: Oddurless
Taste: Tasteless
Settleable Solids: Present
Floating Solids: Absent
| Suspended Solids: Present
| Colour, true: Cclourless
') Turbidity: Clear
| Filterable Residuc dried st~ 105 *C; 046 U
Filterable Residue dried at s B e
Total Solids dried at . 5 -
Electrical Conductivily/ Resrstisiy at 25°C: 780 Mmhos / cm
pH at 20°C: 7.4
Carbonate “Alkalinity as CaCO,: Nil
Bicarbonate Alkalinity as CaCO;: 320.0
Hydroxyl Alkalinity as CaCO,: =t
Acidity as CaCO, : =
Total Hardness as CaCO;: 3164.0
Organic Nitrogen (N): -
Phenolic Compounds as Phenol: -
Carbondioxide (CO;): %
Oxygen (O,): -
Chlorine, résidual (Cly): -
Chlorine, total (Cly): i o
| Sulphide as Hydrogen Sulphide: =
5.0

Silica, total (SiO;):

Oxygen ebsorbed from
for

Permanganate at

Vi
Miscellaneous

Compugraphy Printars

Radioclogical Examination

I 4
Catlons Anions -
Ht T oy OH™: .
T NH: H 0& ot a— - 8’8- U

Na+: 65.U NOj: 0.05

K+ - 3.0 NOY 19.0

Li+ : - e -

Agt: - Br: o

Ba++ = F~ : 0.40

Cat+ 102.0 HCO;y :_390.0

Mg+t 26.0 e o ) it Nil

Fet+: - SOy= :____45.0

Fet++ 1:-1 PO; ~ " Ortho :ML

Fe, total N1 PO7 ™" meta/poly : _~

Mnp++ - Negl lgiblﬂ :

Zn*+ =

Cu++ =

Al+++ — —_ T
Spt+++ = . ;

— ¥

111

Arsenic Lead:

Cadmium : Mercury

_Chromium, hcxavalent: Nickel :

Cobalt Selenium :

Cyanide Strontium :

v
Boron:

g Na
Sodium?%, : X 100,
% Na+K+Mg+Ca

v

Note:- Unit is mg/L unless otherwise stated




NATIONAL RES EARCH INSTITUTE OF HEALTH: MAISHUM SPRING (AXUM) , 18/01/94

pH at 20°C:

Temperature at the time of collection: ¥

Appearance: Light wellow

Odour: Jdourless

Taste: Tasteless

Settleable Solids: Fresent

Floating Solids: Asbsent

Suspended Solids: vYpresent-

Colour, true: 175 units of chlorgplatinate

Turbidity: 46 TU

Filterable Residue dried at 105 *C: 37.0

Filterable Residue dried at *C: &

Total Solids dried at & -

Electrical ConductivityResistivity at 25°C: 122 4mhos/cm
5

Carbonate Alkalinity as CaCO;,: Mil

Bicarbonate Alkalinity as CaCO,:

Hydroxyl Alkalinity as CaCO;:

Acidity as CaCO, :

Total Hardness as CaCO;:

Organic Nitrogen (N):

Phenolic Compounds as Phenol:

Carbondioxide (CO;):

Oxygen (0Oj):

Chlorine, résidual (Cly):

Chlorine, total (Cly):

Sulphide as Hydrogen Sulphide:

Silica, total (SiO;):

Oxygen absorbed from Permanganate at

for

T it
Miscellaneous

Corpugraphy Prictars

Radiological Examination

I

Cations Anions

H* : o OH-: =

NH{ 0.20 e.p)|C-: 2.0 _p.31
Na+: J.0 o©o.B§ |NO;: 0.01

K+ : 5.0 0.13 | NOY 2.0 o0:03
13T & s | & -

Ag* : - Br~: -

Bat+t - o 200 ==
Ca++ 7.0 055 |HCOy :______2u.0 . .39
Mg++ 2.0 o225 |COy~: Ril=
Fett: - 80 : 16.0 6.23
Fet++ = PO; =~ Ortho : 0,50 —

. Fe, total : 1.60 03 |PO7 ™~ meta/poly : =

Mo+t : Nil

Zn++ e / ‘ . O té
Cu++ 2 \.AL

Al+++ - a
Spt+++ - Qs 1§ { ¢
111

Arsenic Lend:

Cadmium : Mercury

Chromium, hcxavalent: Nickel :

Cobalt Selenium :

Cyanide Strontium :
v
Boron:
Sodium¥, : A x 100

Na+K+Mg+Ca kT

Y

Note:- Unit is mg/L unless otherwise stated




B

1

Temperature at the time of collection: =
Appearance: COlOoUrlesSs
Odour: Odourless
Taste: Tasteless
Sattleable Solids: rresent
Floating Solids: ADSent
Suspended Solids: rresent
Colour, true: Colourless
Turbidity: Clear
Filterable Residue dried at 105 «C: 558.0
Filterable Residue dried at . o 4 =

Total Solids dried at C: o
Electrical Conductivity/Resitivity-at 25°C:5146 .0 Mnhos/cm
pH at 20°C: 8 4
Carbonate Alkalinity as CaCO;: L2%,0
Bicarbonate Alkalinity as CaCO;: 212.0
Hydroxyl Alkalinity as CaCO;: -

Acidity as CaCO, : -

Total Hurdness as CaCO;: c00.0
Organic Nitrogen (N): =
Phenolic Compounds as Phenol: s
Carbondioxide (CO,): =
Oxygen (Oj): -
Chlorine, rdsidual (Cly): e
Chlorine, total (Cly): —
Sulphide as Hydrogen Sulphide: -
Silica, total (Si0a): 65,5

Oxygen absorbed from
for

Permanganate at

Y1
Miscellaneous

Corpyruphy Prictars

Radjological Examiz on

Note:- Unit is mg/L unless otherwise stated

NS

NATIONAL RESEARCH INSTITUTE OF HEALTH: MAI GODAE (HATELA CREEK) (AXUM),11/02/94

In
Cations Anions
H* : = OH~: st b 4 1T
NH? 0.16__ o0 .0t |G- 20.8<=p.58
Na*+: 49,6  2.07 |NOy: 0.02 ¢
K# : 4.5 0-11 |NOy 0.2 0:0)
LIt = S -
Ag*: - Br= ¢ -
Bat+ = F- : 0.7 0.0Y
Cat+ 3%3.7 168 |HCO; :__2258.6 Y24
Mg++ : 28.2 2:32- |COy ~: 28.8 YA
Fet+: = SOy : 21,0 o4y
Fet++ - POy ~~Ortho : _ Q.04 — | -
Fe, total : 0.05 —— |POT™" melafpoly : _;_,_/’
Ma*+ . Nil L~
Zn+* oy | g L ‘1:7'
Cu++ L,\ol
Al+++ - ]
Sp++++ - O.El-f /a
11
Arsenic Lend:
Cadmium : Mercury
Chromium, hcxavalent: Nickel : B = ¥
Cobalt Sclenium ¥
Cyanide Strontium :
1w
DBoron:
Sodium¥, : B x 100

Na+K+Mg+Ca
v

1
L




Temperature at the time of collection:

- NATIONAL RESEARCH INSTITUTE OF HEALTH:MAIGONA (HARMA CREEK) (AXUM), 18701/ 94

Appu?ince: Colourless
Odour: Qdourless
Taste: Tasteless
Settleable Solids: Present
Floating Solids: Absent
Suspended Solids: Present
Colour, true: Colourless
Turbidity: Clezar
'Filterable Residue dried at 105 <C: 352.0
Filterable Residue dried at S O -
Total Solids dried at ©: -
Electrical ConductivityReststoxity at 25°C: 597 Mmhos/cm
pH at 20°C: 7.8
Carbonate Alkalinity as CaCO;: Nil
Bicarbonate Alkalinity as CaCO;: 240,0
Hydroxyl Alkalinity as CaCOjy: -
Acidity as CaCO; : =
Total Hardness as CaCO,:
Organic Nitrogen (N): 172.0
Phenolic Compounds as Phenol: -
Carbondioxide (CO;): -
Oxygen (0Oj;): =
Chlorine, résidual (Cly): -
Chlorine, lpta}l (Cly): L
Sulphide as Hydrogen Sulphide: -
-Silica, total (SiO;): 16,0

Oxygen sbsorbed from
for &l

Pprmnganate at

Vi
Miscellaneous

Compgraphy Printars

Note:- Unit is mg/L unless otherwise stated

I
Catlons Anions
B = OH-: -
NH? 0,05 i o bl 34.0 .95
Na*: £1.0 2 .L5 | NO5: 0.02
K+ 4.0 p-10 |NOy : 2,0 0:.p3
L* - I- -
Agt : - Pr>: -
Bat+ - F- ; .40 ©-03%
Citt 35.0 | 35 | HCO; : 203,00 L4.€0
Mg++ : 20.0 j-6Y |COy ~: NIl —
Fet+: - SO= - : 22.0 O 4L
Fet++ - POy~  Ortho : 0,02 ~——
Fe, total Nil POT ™ metajpoly : =
Mna++ Nil el s et o
Zo++ - LAY ""-_”"'L_j’
v —— b Bit
Al+++ - '
Sn+++ \. 05
111
Arsenic Lead:
Cadmium : Mercury
Chromium, hcxavalent: Nickel
Cobalt Selenium
Cyanide Strontium :

v

Boron:

Sodium}, : bis x 100

Na+K+Mg+Ca
\Y
Radiological Exsmination
T BT e

T r—




NATIONAL RESEARCH INSTITUTE OF HEALTH: MA| ZERO (GEBRU CREEK) (AXUM), 18701794

1
Temperature at the time of collection: -
Appearance: Colourless
Odour: Qdourless
Taste: Tasteless
Settleable Solids: Present
Floating Solids: Absent
Suspended Solids: Present
Colour, true: Colourless
Turbidity: Clear
‘Filterable Residue dried at 105 *C: 612.0
Filterable Residue dried at °C: -
Total Solids dried at (G -
Electrical Conductivity/Resisthuisy at 25°C: 913.0 L hthos,
pH at 20°C: 7.8
Carbonate Alkalinity as CaCO;: Nil
Bicarbonate Alkalinity as CaCO,: 440,0
Hydroxyl Alkalinity as CaCO;: -
Acidity as CaCO, : -
Total Hurdness as CaCO;: 32.0
Organic Nitrogen (N): - -
Phenolic Compounds as Phenol: -
Carbondioxide (CO;): -
Ozxygen (Oj): -
Chlorine, résidual (Cly): -
Chlorine, total (Cly): -
Sulphide as Hydrogen Sulpbide: =
| ‘Silica, total (SiO;): 23,0

Oxygen absorbed from
for

Permanganate at

Vi

Miscellaneous

Corpgraphy Prictars

o

I
Cations Anions
HY : = OH~: .-
NHT 0,04 —— LQ-: 62.0 35
Na+: 119.0 S.)F INO;: 0,03
K+ : 4,0 ©0.10 PNOY 3.0 __0.90S
Li* : - = 3 -
Ag*: - Br: - T
Bat+ a7 bR 1 0,30 0.0
Cat+ 32,0 |:b© JHCOS : 537,0 _§.80.
Mg*++ : 49.0 ~4:03% [COy ~: Nil —
Fet+t: = SOy = 18,0 p 237
Fet++ o POy " " Ortho ¢ _Q0s1 —
Fe, total : Nil _4POY ™™ meta/poly : -
Mn*++ : Nil _—190 o
Za++ i l D
0u++ H -
Al+++ . _ 9
Spt+++ - O L‘I A
I1I
Arsenic Lead:
Cadmijum : Mercury
Chromium, hcxavalent; Nickel
Cobalt Selenium
Cyanide Strontium :
v j— — .
Boron: SR ;
- 7 Na I
Sodiumy, : x 100
Na+K+Mg+Ca
A’
Radiological Examination
Note:- Unit is mg/L unless otherwise stated

o\

Yoy, -




Pleyr

ANNEXULE 35

Table 2. Microbiology Results from March 26, 2002.

. Volume Multiply Total Coliferm 1 Total Coliform |
Location analyzed Result by | Count per plate | per 100 ml '
Control 100 mi L = 0 Foa 0 1
Control 100 ml 1 0 T 0 '?
A St. Mary Hospital 1 ml 100 0 <100 _J]
St. Mary Hospital 10 ml 10 11 110 | »
St. Mary Hospital 100 m! ] 5 5 |
A Africa Hotel Well ol ) um) ‘00 5 500
Africa Hotel Well 1 1oml | 10 33 330 >
A Mai Shum Well 10 ml 10 4 Mozl |
~| Mai Edaga 10 ml i0 5 50 ™
* _A4 Queen of Sheba’s Bath 1 ml 100 i2 1200
A ZorauMishlam 10 mli 10 TNTC TNTC

TNTC = Too numerous to count.

< = Less than

4

sults from April 2, 2002.

Table 3. Micrdbiolqu Re

Volume Multiply Total £. coli E. cali per Total Coliform | Total Coliform j
Location analyzed answer by Per plate 100 ml Count/plate I'er 100 ml
_AYeha Res. #1 10 ml 10 0 <10 § 15 (550 ")
Yeha Cistern 10 mi 10 TNTC TNTC TNTC | TNTC |
Still Reservoir 10 ml 10 0 <10 Ll [ 10 |
Sheba Tank Inlet 10 ml 10 0 <10 2 20 v
Sheba Tank Qutlet 10 ml 10 0 <|0 4 40
~A Axum Health Center 10 ml 10 0 <10 6 60 -
_A Abraha we Atsbaha - _loml 10 0 <10 5 S0 .
Primary School .  __ A 1
Axum High School 10 ml 10 0 <10
““‘@M_ ' s ~~ | _1oml 10 0 <10 40
e Hand pump well behind 10 ml 10 4 40 “/ 27 210 ) Vv
__~mhay Hotel L <
_.~Hadera Kidane well 10 ml 10 13 130 £ 60 600 \ v
- ~ “FNTC = Too numerous to count. R -




, AvNexvee B¢
Water Works Design & supervision Enterprise
Water Laboratory

SELECTED PHYSICAL AND CHEMICAL WATER ANALYSIS RESULTS

CLIENT : A AU Department of Geology and Geophysics Science Faculty |

Ground Ground Ground : Ground Ground Grour‘d—
NATURE OF SAMPLE water water water | watar watar waler
DATE OF COLLECTION 31/04/04 31/04:04 | 31/04/04 |31/04/04| 31/04/04 | 31/04/04 |
DATE RECEIVED T 24104 Jaia | a4 | /a0a | 2iama 274104
. ! - " Motrized
< i | W4 20 VU Hant swd | sw2 [Hand - otrize f
CLIENTS ID NO i SW Nilfssity SV 1 and pump wall t
| e
LAB D NO. 319/96 320006 | 321196 | 30106 | 323008 324/96 |
(Colour_(app) i = = = 1 = -
Turbidity (NTU) 20 1.0 10 | 20 1.0 20 ‘
{Tota! Solids 105 C (mali) 3820 5820 2300 | 8820 4220 302 | l
T Dissolved Soiid 105 C{mgll) 378.0 578.0 2650 | 8740 360.0 3660 | I
Ziectical Conductiaty .Sfem) | 5060 | 8870 4900 —Ir- 10080 | 6820 6800
T 735 759 706 | 744 | 710 A
Amrona tmal My 7310 0414 | 0418 0) 439 0 387 0353
—_— et — . t : =
Sodium {mall Na) | 300 | 400 | 160 | 550 | 330 460 |
Potassium (mgli K: | i3 Y, il 7 1.4 D4 X
Total Haidness {mg/l Ca CO.) 277.2 3908 2457 | 4536 3297 2730 |
Calowm {mghi Ca) 1025 1388 847 | 1428 | 1080 1 748 |
Magnesium img! Mg 5.1 107 i 204 L 235 E 83 <09 |
T, e - ~ ! 0 026 | 0035 0012
Total fr /| Fe} 018 002 | 0039 | 0035 | 0015 ; |
Tctal lron (mg : 4] . 92 o 4
Manganese {mgl Mn) i
':'-_:Uu"_'f_t' i/l ‘:.l
T_ Ja e {melh L
md] N |
S = 5
-'..’T‘.".;..".l'_: ) _—‘I i 3
Alkalinity (mgtl CaC QG ) 2
Caroonate (mghi C2 |

':;: Arhansgta feysfl ™™
=iwaiwWi Vs v ot

2t G

Sulphate {(ma/l 30

“hoaphata tmy/l 72

REMARK -

Checked by ?ﬁ‘——“—‘—_‘—p

Date




I fnk .

Water Works Design & supervision Enterprise
Water Laboratory

SELECTED PHYSICAL AND CHEMICAL WATER ANALYSIS RESULTS

CLIENT : A.AU Department of Geology and Geophysics Science Fac ulty

Ground Ground Ground Ground | Ground ' Ground i
ATURE OF SAMPLE water wiater water water water L water | :
ATE OF COLLECTION 31/04/04 | 31104104 | 31/04/04 131/04/04] 31/04/04 | 31/04/04 ,j
ATE RECEIVED 24104 | 24104 2404 | 24/04 | s | u~_1_ N |
CLIENTS ID.NQ. SW-5 |I _e?f;n_hﬁ IIA‘nca Hotel 5V6 lHo{el Kalen ; SW-3 ‘
LAB.ID NO. 325/96 | 326/95 | 327196 | 328/96 320/96 i 330096
Colour (app) = T = - - |_ i
Turbidity (NTU) 30 10 Trace 20 60 R O 110 |
‘oral Sohds 105 C (mafl) 3480 | 22380 3300 366 0 924 l 628 '
I Disscived Soila 1058 C(mg/l) 3230 | 22050 3280 3340 8880 | 5800
Slectrical Conductivity (uS/em) | 5770 30800 | 5100 8150 | 12650 | 6500
> 713 717 | 874 721 867 | 715 |
Ammonia (mg/ NH.) 0338 | 231 | 308 02N 0 ABA r D491 J
Sodium (mg/l Naj 280 | 1400 | 250 86.0 50 | 38
Potassium (rma/l K] 04 1 190 1.1 1.2 3 3 - i_ e
Total Hardness (mz/i Ca CO.) 2751 | 13692 2121 157.5 525 | 4059
Calcium {mg/l Ca; 832 | 4032 85.5 53.8 1764 | 11038 | |
Magnesium (mag/l Ma) 183 i 877 | 1.7 5.61 204 | j’_l'
Total iron (mg/l Fe, 0016 | 0023 0.01 0018 | 0024 | 0228 |
Manganese (ma/l Mn) 0.1 01 01 01 0—1 =620 - ’
“luoride (mall F) 042 i 082 { 0 06’ 35 | ‘3‘:"" - : ;{1‘_
Chionde (mg/l CI) 1060 | 2043 | 2805 15.4 1457 4 SO9
Jitrite (mg# NO ) i ] =T ‘}_ ——— — ‘
litrate (mg/l NC.; 172l iormp . 90R | |
Alkalinity (mg/i CaCQ ) |
ivaibonate (mg/l C3.) ’

Sicarbonate (ma/l HCO.)

Sulphate {mg!t S2.]

Phosphata (mg#l PO.)

REMARK -

ackad b 2 2
it m"

/,

I?I

!
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Water Works Design & supervision Enterprise
Water Laboratory

SELECTED PHYSICAL AND CHEMICAL WATER ANALYSIS RESULTS

CLIENT : A AU Department of Geology and Geophysncs Science Faculty
! Ground | |

1

NATURE OF SAMPLE | watsr \ |: 1 l '
: : T . — -

DATE OF COLLECTION | 31/0404 | R i - |
DATE RECEIVED ETRN N ! e -+ l
i 5 —' — |

< i Axum ~ir i { |

SLIENTS ID.NO ortie ,

S ! e { —

LAB.ID NO. 331/98 | \ !

Colour (app) = i \ _l_

Turbidity (NTUJ] ! Trace | N { it

Total Solids 135 C (mali) 412, |

Pa
l
i~
|

w1
1 |
|

T Dissolved Sciig 105 Cimgii)

| Electncal Conductivity {1S/fem)

| #ammonia {ma/! HH) e j \ L._{ ——
| ==

Sodium (mall ia)

~4

(o7}
o
o |[h |

=D

I
@ ks
Cls

Sotassium {mall <)

=
otal Hardness (mg/l Tz CO .

| —aigivm imyll C3)
| Maanesium imai! Az
[aanesium imgl Ma)

!_-'o:ai iron {ma/i Fe)

Manganese (mgi vin)

“lusride (mal F)

Shiotige {remii &
=lionae (maft <

lrite (mail NO

“arbonate (mgfi CO )

icarbonate (ma HOO

‘“:::}”a[o (g POy I

—— ) —_—

r'iEMARK -

vhecked By
ualn




AN NEXVRE D

ADDIS ABABA WATER AND SEWERAGE AUTHORITY
CENTRAL LABRTORY SERVICE
P.O.BOX 1505,Tel. 112594, ADDIS ABABA
LABORATORY REPORT ON BACTERIOLOGICAL WATER QUALITY

Examination Requested by:- Tigray Water Burecau (MEKELE)
Sampled by:- SAMSON TEFERA

Lab. N°, Date of Code of sample Nature of Free Date of Time of Total E.Coli.
sampling disinfecting | Residual | Examination | Examination | coliforms MPN/10ml
Chlorine MPN/100 ml
mg/l
RE/2038 | 20/03/004 | Municipality Health Not- Nil 30/03/004 10:00 16.000 16,000
Center chlorinated
RE/2039 - Hand Pump . = = 4 <] <]
RE/2040 v Africa Hotel 0 i W " 490 490
RE/2041 2 Kaleb Hotel Well s R 5 S 110 110
RE/2042 1 Gowt. Plant Nursery i " & 3 20 ' 20
RE/2043 e Motorized " pa = 3 <l <]
| RE/2044 . 1 SW, " " " . <1 <t |

Remark:- Samples taken from Municipality Health Center, Africa Hotel, Kaleb Hotel Well and Government Plant Nursery are not
suitable for human consumption since coliforms and E.Coli have be HQ-‘ccally polluted).There fore these water sources
should be disinfected with high strength of calcium or Sodium ek} g‘(b"ﬂr@vcp: contamination of the well water.

Examined by:- —M ----- .A;‘;]ornvcd hy:-,% -----

Microbiologist _HeadiLaboratory Service

Date of Report :- 04/0




ADDIS ABABA WATER AND SEWERAGE AUTHORITY

CENTRAL LABRTORY SERVICE
P.0.BOX 1505,Tel. 112594,ADDIS ABABA

LABORATORY REPORT ON BACTERIOLOGICAL WATER QUALITY

Examination Requested by:- Tigray Water Bureau (MEKELE)
Sampled by:- SAMSON TEFERA

Lab, N°. Date of Code of sample Nature of Free Date of Time of Total E.Coli.
sampling | disinfecting | Residual | Examination | Examination | coliforms MPN/10ml
Chlorine MPN/100 ml
mg/l
RE/2045 | 20/03/004 SW; Not- Nil 30/03/004 10:00 <] <l
chlorinated
RE/2046 = Shallow Well N® 4 3 5 <] <]
RE/2047 . Shallow Well N2 § » a - " 70 70
RE/2048 Shallow Well N® 6 . " N 2790 2790
RE/2049 No number " = " <] <1
| / / / 74
| 7 7 7 7

Remark:- Samples taken from Shallow Well N® 5 and Shallow Well N? 6 are not suitable for human consumption since coliforms
and E.Coli have been detected (Fecally polluted).There fore these wa

Examined by:- - -

Microbiologist

s should be disinfected with high strength of calcium

Af& toved by:ﬁ .....

i .
--icm‘i_.r\,aboratory Service
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G N L1 ANNExURE P

Methodology

: the chemical parameters determined are multiplied by appropriate
weights (W) based on their importance in the overall water quality (Table 1). following
the guidelines of Tiwari and Mishra (1985). A weight of 4 has been assigned to the
parameters like pH, TDS, NO; and F, 3 to Na, SO, and C and 210 TH, Ca and Mg, In
terms of unit-weights (Wi), the weightages of 4,3 and 2 are equated to 0.16, 012 and
0.08, respectively. The GQI is finally calculated, using the following formula

GQI = £ qi Wi

Where qi 1s the degree of groundwater quality (pollution) rating, assigned one of the
values of 100, 80, 50 or 0 based on the values of the parameters measured as explained
in Table 2 and Wi is the unit-weight.

| The computed value of GQI is worked out to be 84.4, suggesting that the sam ples
in the area are subjected to slight rating of pollution.

Table 1: Chemical composition of groundwaters and its weight (W) and unit weight

(wi)
Parameter | Min | Ma |Mean [IS] Weights Unit weight
S X Standards | (W) (W1)
pH 7.1 |82 [78 1651085 |4 016 °
TDS 768 420 | 1825 |500-1500 |4 016 -~
0
TA 245 1639 |387 |- o et Ny
TH 193 | 158 [545 |300- 600 2 0.08 ~
4 p—
Ca 30 270 |87 75-200 2 0.08 «
Mg 25 |310 [87 30-100 2 008 ~
Na 120 '900 (354 |200 3 0127
K 6 125 (14 |-
HCO; — |300 :780 [469 |- i
Cl 100 1200 [723 |250-1000 |3 0.12 7/
0 iy gl E - ¢ L=
SO, 5  '64 |28 |150-400 - WS [ e |
NO; 137474 |36 45 4 0.16 .
F E iZ5.10 lo&ia 4 0.16 ./




Table: 2.

Scale rating (qi) for groundwater quality parameter

Table 3 Calculation of GQI based on the mean values, as shown in Table |

Degree of groundwater quality (pollution) rating (qi
Parameter | Permissible Sh gh‘t i hgc;gi}::_ra?l_ﬂ gc(gc)rc
s 100 80 50 0
pH T=%5 8.6-8.8 8992 | >92

57 6.8-7 6567 | |.. =B
TDS 500 501-1000 1001-1500 |  >1500 |
TH 300 301-450 451-600 >600
Ca 75 76-137 |  138-200 >200
Mg 30 31-65 66-100 >100
Na 200 201-400 401-600 >600
Cl 250 251-625 626-1000 >1000
SO, 150 151-275 276-400 > 400
NO; <14 15-29 30-44 >45
F 0.6 | 0.7-09 B . 7 I >1.2

Parameter qi Wi GQI (qiW1)
s

pH 100 0.16 < 16.0
TDS 50 0.16 8.0
TH 80 0.08 - 6.4
Ca 80 0.08 —1 6.4
Mg 50 0.08 — 4.0
Na 80 0.12 9.6
| 50 0.12 — 6.0
SO4 100 0.12 — 12.0
NO; 50 016 ~+ 8.0
F 50 0.16 8.0
Total GQI 84.4

Subba Rao, N (1998). Groundwater quality in crystalline terrain of Guntur district,

Andhra Pradesh. Visakha Science Journal, v. 2, No. 1, pp. 51-54

“Tiwan, T.N. and Mishra, M.A. (1985). A preliminary assignment of water quality index of major

Indian rivers. Indian Journal of Environmental Processes, v 5, pp. 276-279
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ANNEXTURE 3G
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ANNEXTURE 4: GEOELECTRICAL PARAMETRES




Summary of Geoelectrical Survey
Specific i
VES | pL. pt hi/pi S pi*hi T Resist | Thickness | Xhi | 2
No (ohm- (m)
m)
1 44.542 |1 0.0224 | 0.10 16.9 13 1.3 3,
0.92 6.24 2.6 24 0.0224
1.38 | 2.40 | 7740 7763.14 | 75 103.2 106.9
33.2
2 | 7582 [0.1319 |0.08 12.00 12 [ .
0.03 7.20 15 0.48 0.1318
0.56 |0.67 |23.04 42.24 6.4 3.6 5.08
288
& 4444 |0.2250 |0.10 10.00 10 1
1.70 | 1.90 | 28.80 38.8 4.12 7 bt 0,2250
196
4 21.429 | 0.04667 | 0.03 78 52 155
1.30 | 1.33 | 56.2 134.2 20.8 27 28.5 | 0.1476
120
5 42.521 | 0.0235 | 0.01 121 110 1.1
0.67 181.5 16.5 11
| 0.51 | 1.19 |2899.05 | 3201.55 [ 75.3 38.5 50.6 | 0.0235
| 2000
6 7.674 | 0.1303 | 0.009 135.3 123 1.1
1.02 | 1.029 | 75.63 210.98 8.6 8.8 9.9 0.1303
7 16.945 | 0.0590 | 0.023 28 35 0.8
1.09 53.2 7 7.6
2.298 [ 3.411 |23 83.5 21.5 494 57.8 | 0.0590
128.1
8 7.009 | 0.1427 | 0.048 13.44 16.8 0.8
1.55 | 1.598 | 69.68 83.12 6.7 10.4 11.20 | 0.1427
79
9 | 64.486 | 0.0155 | 0.044 51 34 1.5
0.88 40.8 6.8 6
0.681 | 1.605 | 13627.8 | 13627.8 | 141 96 103.5 | 0.0155
16.6
] 0.026 28.05 33 0.85
- Ry 155 |1.576|42075 | 44880 [165 |255 26.35 | 0.0598
185 ]
11 |28.973 | 0.0345 | 0.021 19.2 30 0.64
0.22 30.68 1.8 2.6
0.422 | 0.633 | 540.58 | 590.46 38.8 15.1 18.34 | 0.0345
435
12 [32.211]0.0311 |0.057 6.3 10.5 :
0.343 3.52 32 L1 =

123




Source: DEVECON Engineers and Architects, 1995. Water Supply and San

0.052 55.93 32.9 i
0.023 | 0.475 | 6092.8 | 58.55 512 11.9
_ = 60
13 15112 [0.1956 |0.012 2.94 49 0.6
2.531 [ 2.543 [ 60.76 | 90.16 4.9 12.4
264 e
14 |9.857 [0.1015 |0.008 32 64 05
0.444 9 45 2
0.048 | 3.50 | 336 377 10.5 32
35
15 |31.027[0.0322 |0.008 64.4 = |92 |07
0.277 92.31 18.4 5.1
0.611 | 0.896 | 792 948.71 |36 22
26
16 | 6.635 |0.1507 | 0.041 14.4 18 0.8
0.167 021 |2.16 16.56 3.6 0.6
37
17 |8.141 [0.1228 [0.218 6.60 A 5.5 1.2
2.073 | 2.948 | 250.8 |257.40 |11 22.8
49
18 | 3.411 |02932 |0.333 3.00 . 3 t
040 |0.733]5.625 |8.625 3.75 1.5
70
19 |22.72 |0.0440 | 0.061 273 21 13
0.929 65.52 8.4 7.8
0.012 5527.2 392 4.7
0226 | 1.228 | 87843 | 16498.45 | 62.3 14.1
2240 _
20 | 38.265 | 0.0261 | 0.035 55.3 39.5 1.4
0.035 13.86 19.8 0.7
0.026 1239 4425 |28
0316 | 0.392 | 3232 | 1631.36 |32 10.1
90
21 19.579 | 0.1044 |0.126 790 7.9 n
0.657 | 0.783 | 6435 | 72.25 0.9 i(,_a
392

15.3

13

34.5

27.8

1.4

27.9

0.0311 ‘

0.1956
|

I
r0.1015

|

0.0322

[ 0.1507

0.1228

0.2932

0.0440

0.0261

0.1044
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