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[bookmark: _Toc455405338]Introduction 
For the water supply of the second phase of the Kalinto Brewery at Addis Ababa, Ethiopia, HBSC has contracted ECC Energy PLC to drill two wells to a depth of 500 meter. Acacia Water and MS Consultancy were responsible for the supervision of the works. The wells (HBKW3 and HBKW4) were constructed in the period between February and May 2016. 
This is the completion report of well HBKW4. The completion report of well HBKW3 is published in a separate document.

[image: ]
[bookmark: _Toc455405231]Figure 1 Well locations Kalinto Brewery

Well HBKW4 is located on the south-eastern corner of the premises of the brewery (see figure 1). Salient features of HBKW4 are presented below.




[bookmark: _Toc455405248]Table 1 Salient features HBKW4
	Location
	Addis Ababa, Kaliti, Kilinto Area

	Coordinates
	479157E, 983456N (Adindan, UTM 37 N)

	Elevation
	2187.5 m

	Drilling Contractor
	ECC Energy PLC

	Drilling rig
	ZJ-350HP RIG,15001

	Drilling Method
	Mud Rotary

	Drilling Commenced
	March 8, 2016

	Drilling Completed
	April 10, 2016

	Total Drilled Depth
	505 m

	Total Cased  Section
	502 m

	Drilling diameters
		diameter 
(inch)
	Top
(m)
	Bottom 
(m)

	26
	0
	12

	17
	12
	154

	12
	154
	505





	Casing Installation

		Item
	Material
	Diameter 
(in)
	Length (m)

	Bottom pipe
	SS 304
	6 5/8
	1

	Screen
	SS 304
	6 5/8
	68.5

	Casing pipe
	SS 304
	6 5/8
	283

	Dielectric joint
	Dual
	6 5/8 to 12
	1

	Casing pipe
	API
	12
	145

	Screen
	API
	12
	5.8





	Static water level
	47.38 m bgl

	Pumping test
		Discharge
	30 lps (108 m3/h)

	Duration
	7200 min (5 days)

	Drawdown
	54.9 m

	EC
	659 µS/cm

	Temperature
	35.1 °C




	Local transmissivity
	64 m2/d

	Regional transmissivity
	152 m2/d

	Storativity
	5.12e-4

	Design capacity
	110 m3/h

	Dynamic water level
	117 m bgl

	Effective yearly production
	825,000 m3

	Pump setting
	138 m

	Well efficiency
	92%




[bookmark: _Toc455405339]Well construction
[bookmark: _Toc455405340]Drilling
The area around the brewery is composed of basic volcanic and acidic rocks and pyroclastic units. The major rocky units include basalt, ignimbrite, welded tuff, scoraceous basalt and scoria at different scales of weathering and ages. In most cases, the massive rocky units with high fracture and tectonic effects are the major aquifer units. The contact zone between successive layers is one best aquifer zone for the wells drilled around.

[image: F:\projdirs\453 Akaki\kalinto4\fotos\IMG_1852.JPG]Drilling operation was carried out between 8 March 2016 and 10 April 2016. The drilling machine was ZJ-350HP RIG single drum CAT C9 engine 900KN, pulling capacity with 400HP draw work, N3NB-1300 mud pump and 12VB diesel engine, designated as 15001. 
The drilling method applied is direct mud rotary. Bentonite clay, foam, air and water were used during the drilling. Cuttings were collected and logged every two meters interval. 

The first 12 meter was dilled by 26’’ rock bit and a 22’’ diameter surface /sanitary casing is installed down to 12m depth. The diameter of the well is telescopic: 17‘’ diameter (12 to 154 m), and 12 inch diameter from 154 m to 505m. 

The cuttings consist of pyroclastic materials, ignimbrites and tuff and volcanic sand, scoraceous basalt and weathered and fresh basalt. Samples were taken every two meters and stored in steel sample boxes. 

Electrical conductivity, temperature, drilling rate, mud properties (sand content, viscosity, density etc.) checked on periodic intervals with the progress in drilling depth.
[bookmark: _Toc455405341]Geophysical logging
The open borehole was logged on 10 April for resistivity and natural gamma radiation. The Long Normal, Short Normal, Spontaneous Potential and Natural Gamma logs are presented on the borehole logs in Annex 1.
The combination of low gamma and low resistivity is believed to reflect fractured zones with low clay content that may be water bearing. These zones were targeted for the screen setting.
[bookmark: _Toc455405342]Casing installation
The upper 143 m is cased with 12 inch nominal diameter (ND) and over 9 mm thick black API steel blind casing and one 5.6 m long 12 inch ND screen with slot size of 4 mm. The lower part is cased to 502 m depth with 6 5/8 inch ND Johnson stainless steel casing and screen imported by the Client for this purpose. The casing arrangement is given below:

[bookmark: _Toc455405249]Table 2 Casing arrangement HBKW4
	type
	material
	Diameter
	count
	size
	length
	top
	bottom

	Bottom pipe
	304
	6 5/8
	1
	1
	1
	501
	502

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	495.29
	501

	Casing
	304
	6 5/8
	3
	5.66
	16.98
	478.31
	495.29

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	472.6
	478.31

	Casing
	304
	6 5/8
	4
	5.66
	22.64
	449.96
	472.6

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	444.25
	449.96

	Casing
	304
	6 5/8
	7
	5.66
	39.62
	404.63
	444.25

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	398.92
	404.63

	Casing
	304
	6 5/8
	1
	5.66
	5.66
	393.26
	398.92

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	387.55
	393.26

	Casing
	304
	6 5/8
	5
	5.66
	28.3
	359.25
	387.55

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	353.54
	359.25

	Casing
	304
	6 5/8
	1
	5.66
	5.66
	347.88
	353.54

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	342.17
	347.88

	Casing
	304
	6 5/8
	3
	5.66
	16.98
	325.19
	342.17

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	319.48
	325.19

	Casing
	304
	6 5/8
	3
	5.66
	16.98
	302.5
	319.48

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	296.79
	302.5

	Casing
	304
	6 5/8
	5
	5.66
	28.3
	268.49
	296.79

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	262.78
	268.49

	Casing
	304
	6 5/8
	7
	5.66
	39.62
	223.16
	262.78

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	217.45
	223.16

	Casing
	304
	6 5/8
	3
	5.66
	16.98
	200.47
	217.45

	Screen
	304
	6 5/8
	1
	5.71
	5.71
	194.76
	200.47

	Casing
	304
	6 5/8
	8
	5.66
	45.28
	149.48
	194.76

	Reducer
	API/304
	6-12
	1
	1
	1
	148.48
	149.48

	Screen
	API
	12
	1
	5.8
	5.8
	142.68
	148.48

	Casing
	API
	12
	25
	5.8
	145
	-2.32
	142.68



The 6 5/8 inch casings and screens were fixed in the centre of the borehole using stainless steel centralizers every 12 meter. The annular space between the casing and the borehole wall is filled with washed, rounded basalt river gravel of 9 to 12 mm diameter. The filling of the gravel continued during the well development and end of the pumping test. A total of 14 m3 of gravel is packed to 22 m depth of the well.    

[image: ]
[bookmark: _Toc455405232]Figure 2 Washed basalt gravel
[bookmark: _Toc455405343]Development
After the installation of casing, screen and gravel, the mud was thinned and a solution of 17 kg/m3 polyphosphate and 2.25 kg/m3 hypochlorite was injected into the well at every screened section to break the mud cake on the borehole wall. After surging and agitation the solution was left in the well for 24 hours.
Development by airlifting was carried out using a 25 bar compressor and 3 inch airline. Both airlifting and surging techniques were used to clean the well and remove the mud from the surrounding aquifer.
[image: F:\projdirs\453 Akaki\kalinto4\fotos\wehavewater.JPG]
[bookmark: _Toc455405233]Figure 3 Development by airlifting


[bookmark: _Toc455405344]Pumping tests
A submersible pump with a power of 120 kW was set at 140m depth, connected with 8 inch galvanized steel  riser pipes to carry out the pumping tests. Power was supplied by a 200 kW generator with diesel engine. Four tests were carried out: one provisional pumping test for two hours with 45 lps, a 8 hour well performance test (step test with four steps), a 5 day constant discharge test at 30 lps (aquifer test) followed by a recovery test.
The purpose of the step test was to assess the efficiency of the well at different discharges and to determine the safe yield of the well and best pump capacity and setting. The aquifer test was carried out to determine the aquifer properties and ascertain the sustainability of the production.

[bookmark: _Toc455405345]Step test
The performance of the well was tested by four steps of two hours each with increasing discharge. The complete data are attached as annexe 2. The table below presents a summary of the test.

[bookmark: _Toc455405250]Table 3 Step drawdown test
	step
	discharge
	water level
	drawdown
	specific drawdown
	efficiency

	
	m3/h
	lps
	m
	m
	m/m3/h
	%

	1
	72
	20
	72.2
	20.74
	0.288
	94%

	2
	90
	25
	90.85
	39.39
	0.438
	93%

	3
	104
	29
	96.92
	45.46
	0.435
	92%

	4
	122
	34
	106.31
	54.85
	0.448
	91%




[image: ]
[bookmark: _Toc455405234]Figure 4 Discharge - drawdown graph of step test

The well efficiency is calculated using Cooper-Jacob’s method:


and


where

ε = efficiency (%)
s = drawdown (m)
Q = discharge (m3/h)
B = linear well loss coefficient (1.4569)
C = non-linear well loss coefficient (0.004384)

The efficiency was calculated to be more than 90%. This means that the head losses due to the well construction are low.
[bookmark: _Toc455405346]Aquifer test
A pumping test with constant discharge (30 lps or 108 m3/h) was executed for a period of 5 days. At the end of the test the drawdown was 54.94 meter (water level: 102.32 m bgl), the electrical conductivity was 789 µS/cm and the temperature 35.1 °C. The complete dataset is attached as Annex 3 while the drawdown graph is presented below:

[image: ]
[bookmark: _Toc455405235]Figure 5 Time - drawdown graph of aquifer test (30 lps)

Three distinctive period can be distinguished on the drawdown curve. The first part of the curve shows fluctuations due to the effect of casing storage and variations in discharge.  After 10 minutes the casing storage effect is negligible and the slope of the drawdown curve is governed by aquifer properties near the well. After 2000 minutes a small increase in the slope is noticed. This slope is used to determine the regional transmissivity 63 m2/d and the long term sustainability.
During the aquifer test the drawdown in HBKW3 was recorded using an automatic data logger. The drawdown graph of HBKW3 is shown on figure 7 below:
[image: ]
[bookmark: _Toc455405236]Figure 6 Drawdown in HBKW3 during aquifer test on HBKW4

After 7200 minutes of continuous  pumping with 30 lps from HBKW4, the water level has dropped 4 meter in HBKW3. The distance between HBKW3 and HBKW4 is 326 meter. Jacob’s approximation of Theis’s method has been applied to obtain a value for the storativity :



Where:
S = storativity (5.12 e-4)
T = transmissivity (194 m2/d)
t0  = maximum time with s = 0 (0.125 d)
r = distance to observation well (326 m)

The transmissivity calculated from the drawdown in HBKW3 is considerably larger as compared to HBKW4 , suggesting heterogeneous aquifer properties. The storativity was calculated as 5.12e-4, indicating confined conditions. 

[bookmark: _Toc455405347]Recovery test

After the aquifer test the recovery of the water level was recorded for 1440 minutes (24 hours). The recovery graph is shown on figure 8. Figure 9 shows the corrected graph that is used to estimate the transmissivity according to Theis’ recovery method (152 m2/d).

[image: ]
[bookmark: _Toc455405237]Figure 7 Recovery test on HBKW4

[image: ]
[bookmark: _Toc455405238]Figure 8 Theis’ recovery graph for HBKW4

[bookmark: _Toc455405348]Water quality

Three water samples were taken during the pumping test and have been analysed at Water Works Design and Supervision Enterprise lab in Addis Ababa on 13 May 2016. 
The water has a temperature of 35.1 °C and is of bicarbonate type with an EC of 659 µS/cm, TDS of 396 mg/l and a total hardness of 30 mg/l CaCO3. The fluoride content of 1.44 mg/l is close to the WHO limit for drinking water. 
Full analysis of the three samples is attached as Annexe 4

[bookmark: _Toc455405349]Recommended operation
The maximum depth of the pump is the top of the first screen (142.5 m) . The required net positive suction head for a typical submersible pump (NPSH) is around 5.5 meter. Therefore,  water level should not drop below 137 meter. 

The surrounding wells (HBKW1,2 and 3) will cause interference and an regional drop of water levels is to be expected (caused by increasing abstractions from the aquifer by AWSSA). Ten meter interference from nearby wells and 10 meter regional drop is adopted as safety margin for the next 10 years. This limits the maximum dynamic water level to 117 meter bgl. 

The development of water levels in the  next 10 years has been estimated using Theis’ formula and the aquifer properties calculated from the pumping tests. Figure 10 shows the development of the water levels in HBKW4 for three different scenarios: 90, 110 and 130 m3/h, assuming 85% operation. With the 130 m3/h scenario the water level drops below the safety limit of 117 meter after one year of operation. A design capacity of 110 m3/h (30.5 lps) maximizes the production and keeps the drawdown within set limits. With 85% operation the yearly production would be 825,000 m3 (7500 running hours).

[image: ]
[bookmark: _Toc455405239]Figure 9 Development of dynamic water level in HBKW4 due to pumping at 90, 110 and 130 m3/h


Annex 1 – Well log



Annex 2 - Step test
[image: ]

Annex 3 – Aquifer test
		Time (min)
	Water Level (m bgl)
	Drawdown (m)
	    Discharge (l/s)
	EC (µS/cm)
	Temp (°C)

	0
	47.38
	
	
	
	

	1
	75.6
	28.22
	35
	456
	26.8

	2
	78.95
	31.57
	34
	510
	28.2

	3
	81.46
	34.08
	33.5
	461
	29.5

	4
	85.27
	37.89
	33
	692
	29.6

	5
	87.91
	40.53
	33
	752
	30.4

	6
	88.56
	41.18
	31
	766
	31.1

	7
	89.13
	41.75
	31
	769
	28.5

	8
	89.52
	42.14
	30
	760
	28.4

	9
	89.72
	42.34
	30
	775
	29.5

	10
	89.9
	42.52
	30
	787
	26.5

	12
	90.14
	42.76
	30
	790
	27.8

	14
	90.17
	42.79
	30
	787
	29.6

	16
	90.21
	42.83
	30
	776
	29.5

	18
	90.24
	42.86
	30
	746
	30.1

	20
	90.28
	42.9
	30
	791
	33.5

	25
	90.37
	42.99
	30
	785
	34.8

	30
	90.79
	43.41
	30
	760
	33.9

	35
	90.97
	43.59
	30
	807
	33.5

	40
	91.1
	43.72
	30
	810
	33.5

	45
	91.34
	43.96
	30
	809
	33.5

	50
	91.72
	44.34
	30
	830
	32.6

	60
	92.6
	45.22
	30
	860
	32.4

	70
	93.02
	45.64
	30
	840
	32.6

	80
	93.3
	45.92
	30
	820
	31.9

	90
	93.52
	46.14
	30
	825
	32.1

	100
	93.6
	46.22
	30
	842
	32.5

	120
	93.76
	46.38
	30
	846
	32.7

	140
	94.11
	46.73
	30
	855
	32.4

	160
	94.36
	46.98
	30
	860
	32.5

	180
	94.63
	47.25
	30
	872
	33.1

	210
	94.71
	47.33
	30
	876
	35.4

	240
	94.77
	47.39
	30
	877
	35

	270
	94.93
	47.55
	30
	871
	34.8

	300
	95.12
	47.74
	30
	868
	33.5

	330
	95.2
	47.82
	30
	867
	33.4

	360
	95.26
	47.88
	30
	869
	33.6

	420
	95.44
	48.06
	30
	871
	33.3

	480
	95.64
	48.26
	30
	879
	32.9

	540
	95.87
	48.49
	30
	872
	33.2

	600
	96.15
	48.77
	30
	870
	33.3

	660
	96.4
	49.02
	30
	871
	33.2

	720
	96.57
	49.19
	30
	860
	34.9

	780
	96.83
	49.45
	30
	856
	35.3

	840
	96.9
	49.52
	30
	849
	35.5

	900
	97.07
	49.69
	30
	825
	35.8

	960
	97.23
	49.85
	30
	813
	38.9

	1020
	97.34
	49.96
	30
	808
	36

	1080
	97.45
	50.07
	30
	794
	36.1

	1140
	97.58
	50.2
	30
	782
	36.2

	1200
	97.66
	50.28
	30
	780
	36.4

	1260
	97.72
	50.34
	30
	781
	36.1

	1320
	97.77
	50.39
	30
	781
	36.2

	1380
	97.84
	50.46
	30
	782
	36.2

	1440
	98.05
	50.67
	30
	784
	35.8

	1500
	98.08
	50.7
	30
	788
	35.4

	1560
	98.1
	50.72
	30
	766
	36.1

	1620
	98.1
	50.72
	30
	786
	35.4

	1680
	98.1
	50.72
	30
	784
	35.7

	1740
	98.12
	50.74
	30
	788
	35.6

	1800
	98.3
	50.92
	30
	786
	35.3

	1860
	98.31
	50.93
	30
	780
	35.9

	1920
	98.33
	50.95
	30
	785
	35.6

	1980
	98.59
	51.21
	30
	789
	35.4

	2040
	98.77
	51.39
	30
	786
	35.5

	2100
	98.92
	51.54
	30
	784
	35.7

	2160
	98.94
	51.56
	30
	780
	35.9

	2220
	98.96
	51.58
	30
	778
	36.1

	2280
	99.07
	51.69
	30
	779
	36.1

	2340
	99.17
	51.79
	30
	781
	36.1

	2400
	99.3
	51.92
	30
	776
	36.2

	2460
	99.38
	52
	30
	777
	36.2

	2520
	99.45
	52.07
	30
	779
	36.1

	2580
	99.53
	52.15
	30
	774
	36.1

	2640
	99.61
	52.23
	30
	770
	35.9

	2700
	99.72
	52.34
	30
	773
	35.7

	2760
	99.72
	52.34
	30
	804
	33.5

	2820
	99.72
	52.34
	30
	805
	33.7

	2880
	99.74
	52.36
	30
	810
	34.2

	2940
	99.83
	52.45
	30
	814
	33.5

	3000
	100.6
	53.22
	30
	818
	34.6

	3060
	100.71
	53.33
	30
	809
	34.5

	3120
	100.71
	53.33
	30
	809
	34.7

	3180
	100.71
	53.33
	30
	808
	34.9

	3240
	100.71
	53.33
	30
	804
	34.8

	3300
	100.75
	53.37
	30
	810
	34.8

	3360
	100.75
	53.37
	30
	814
	35

	3420
	100.93
	53.55
	30
	816
	34.8

	3480
	100.96
	53.58
	30
	810
	34.9

	3540
	101.02
	53.64
	30
	802
	35.1

	3600
	101.06
	53.68
	30
	794
	35.2

	3660
	101.08
	53.7
	30
	792
	35.2

	3720
	101.19
	53.81
	30
	789
	35.3

	3780
	101.28
	53.9
	30
	790
	35.4

	3840
	101.38
	54
	30
	791
	35.5

	3900
	101.5
	54.12
	30
	788
	35.5

	3960
	101.54
	54.16
	30
	786
	35.4

	4020
	101.61
	54.23
	30
	784
	35.4

	4080
	101.62
	54.24
	30
	785
	35.3

	4140
	101.64
	54.26
	30
	789
	35.1

	4200
	101.66
	54.28
	30
	790
	34.9

	4260
	101.81
	54.43
	30
	804
	34.3

	4320
	101.81
	54.43
	30
	810
	34.8

	4380
	101.81
	54.43
	30
	814
	35.5

	4440
	101.65
	54.27
	30
	816
	36

	4500
	101.35
	53.97
	30
	789
	35.6

	4560
	101.4
	54.02
	30
	790
	36.1

	4620
	101.46
	54.08
	30
	788
	35.3

	4680
	101.78
	54.4
	30
	792
	36.4

	4740
	101.92
	54.54
	30
	796
	36

	4800
	102.02
	54.64
	30
	786
	24.9

	4860
	102.07
	54.69
	30
	794
	34.8

	4920
	102.08
	54.7
	30
	781
	35.3

	4980
	102.09
	54.71
	30
	779
	35.4

	5040
	102.1
	54.72
	30
	778
	35.6

	5100
	102.13
	54.75
	30
	777
	35.7

	5160
	102.25
	54.87
	30
	779
	35.8

	5220
	102.33
	54.95
	30
	781
	36

	5280
	102.4
	55.02
	30
	780
	36.1

	5340
	102.45
	55.07
	30
	779
	36.2

	5400
	102.46
	55.08
	30
	778
	36

	5460
	102.47
	55.09
	30
	782
	35.9

	5520
	102.49
	55.11
	30
	785
	35.8

	5580
	102.6
	55.22
	30
	783
	35.4

	5640
	102.65
	55.27
	30
	789
	34.5

	5700
	102.7
	55.32
	30
	792
	35.2

	5760
	102.65
	55.27
	30
	810
	34.2

	5820
	102.45
	55.07
	30
	814
	35.3

	5880
	102.3
	54.92
	30
	809
	35.8

	5940
	102.2
	54.82
	30
	805
	36

	6000
	102.1
	54.72
	30
	803
	35.9

	6060
	102.03
	54.65
	30
	801
	35.9

	6120
	101.95
	54.57
	30
	798
	35.8

	6180
	102.03
	54.65
	30
	797
	35.9

	6240
	102.18
	54.8
	30
	799
	35.6

	6300
	102.25
	54.87
	30
	802
	34.8

	6360
	102.27
	54.89
	30
	810
	34.1

	6420
	102.33
	54.95
	30
	807
	34.2

	6480
	102.45
	55.07
	30
	805
	34.4

	6540
	102.53
	55.15
	30
	799
	34.7

	6600
	102.65
	55.27
	30
	797
	35.1

	6660
	102.8
	55.42
	30
	801
	35.2

	6720
	102.9
	55.52
	30
	796
	35.3

	6780
	102.95
	55.57
	30
	795
	35.5

	6840
	103
	55.62
	30
	792
	35.7

	6900
	102.9
	55.52
	30
	794
	35.9

	6960
	102.85
	55.47
	30
	789
	36.1

	7020
	102.6
	55.22
	30
	788
	35.9

	7080
	102.56
	55.18
	30
	785
	34.8

	7140
	102.5
	55.12
	30
	784
	34.9

	7200
	102.32
	54.94
	30
	789
	35.1



	
	





Annex 4 – Water quality
[image: ]
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ADDIS ABABA WATER WELL DRILLING PROJECT



Q1=   20  lit/sec Q2=  25   lit/sec) Q=  19   lit/sec Q=   34   lit/sec



Static Water level :  51.46

Test Type : STAPE DRAWDOWN TEST



STEP 1 STEP 2 STEP 3 STEP 4

Client :                       Transmissivity : 

Contractor : ECC ENERGY PLC                      Discharge measured with V-notch

Well Depth :                      Date : 



Recovery



RECOVERY MONITORING DATA SHEET

Location:                         Test No. 1

Well ID: HKBW-4                      Pump Position : 
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: Supervision
o PEPT RHRYE T Water Works Design and
;ﬂﬁ'\' anetd ATt 1o ” Enterprise Laboratory Service Sub

[TREES 2 Process
S g 0.Box 2561
Tel. 251-116- 18 55 16/61 4501 Addis Ababa

Fax 251 - 116 61 53 71/6108 98
o-mail w.w.d.s.e@ethionet.et

SELECTED PHYSIO CHEMICAL AND BACTERIOLOGICAL WATER ANALYSIS RESULTS
Client/Project: ECC ENERGY PLC
SOURCE OF SAMPLE Wel Well dwztaba
LOCATION idis Ababa__| Addis Ababa | Addis
DATE OF COLLECTION A 016 572016 /512016 WHO
DATE RECEIVED 1352016 T3/5/2016_| 13/6/2016 e
FEr-4(ot e Niddle]| HBKW-A(al e | HBKW-(at the  aana |
of Gonstant Pumping | _ Biginng of | Endof Constant
CLIENTS ID.NO. Test) Pumping Test) | Pumping Test) (mg/)
Colour (app) Caloriess Colorless | _Coloriess =
Odour Odourless Odourless | _Odourless
Taste Tastiess Tastiess Tastless =,
LAB.IDNO. 3263/2008 | 229412008_| 2295/2008
P 7.84 778 7.84 6.5-8.5
Eicctrical Conductivity (uS/em) 64500 66500 659.00
Total Solids 1057C (mgll) 35000 402.00 400,00 =
T Dissolved Solid 105°C(mg/l) 388.00 400.00 396.00 1000.0
[TurbTaly (NT} Trace 1,00 .00 50
[Sodium (mg/TNa) 180.00 190.00 194.00 200.0
chtasslum (mglT K'Y 9.30 9.20 920
Total Iron (ma/l Fe™ & Fe™) 003 003 0.03 03
an mg/ Trace Trace Trace 04
Ammonia (mg/l NH3) 037 035 031
‘otal Hardness (mg/l Ca COJ 50.00 4000 30.00 500.0
Calcium (mg/l Ca*) 1120 10.40 960 200
Magnesium (mg/l Mg™) 528 336 144 (Lan.0
[Alkalinity (mg/ CaCOj) 389,86 39390 37774
|Carbonate (mg/l CO.%) Nil Nil Nil
[Bicarbonate (mg/T HCO3) 77563 78056 460,84
Chioride (mg/l CT) 4075 4274 4572 250.0
Nitrate (mg/l NO,) 0.21 0.36 0.29 450
Nitrite (mg/i NO; ) 0005 0,004 0003 02
Fluoride (mg/l F) 134 149 144 15
Aluminum(mall Al) Trace Trace Trace 02
Barium (mof) Trace 0100 0600 07
Copper(mg/i Cu) 0010 0010 0010 15
Chromium(mg/i Cr) Trace Trace Trace 0.05
Molibidium (mg/l) Trace Trace Trace 0.07
Zinc (mg/) 0010 0010 0010 150
Boron(mg/i] Trace Trace Trace 03
REMARK:- —The test result can be compared with fhe WHO maximum allowable concentration (ma/)
indicated on the last column; but tis not Sufficent to dicide the suitabiliy of water for
drinking purpose based on these parameters only . .~
- The water sample _was collected and submitted to our laboratg

Tested by: Processed By. Checked py.
Dete Date Date 4





