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I INTRODUCTION
10”¢ tube well drilling and construction work is carried out at Heineken Myanmar
Brewery Co: Ltd site, No (4) Main road, Hmawbi Township, Yangon Region for Factory water

supply. First of all 22"¢ boring depth to 6 m using three and four sited double drag bit and
installed the 20"¢ GI cover pipes to prevent the collapse of unstable surface loose sediments.
Borehole drilling carried out with 12"¢ drag bit to the depth of 90 m and reaming with 16”¢ and

18"¢ drag bit depth to 90 m.

During the bore hole drilling, sludge samples were collected, and sub-surface lithology
and aquifer materials were thoroughly checked. Sand and fine gravel several layers are found
throughout the boring, shallow depth 18 to 66 m. According to experiences, 48 to 66 m depth

aquifer is selected and installed the 10”¢ well components such as PVC sand trap, Johnson

Stainless Steel well screen and PVC casing pipes.
After the cleaning and developing of the well, PEDROLLO (6SR44/8 PD, 15HP)
submersible pump was installed at the depth of 48m below ground level. Maximum yield of the
well is high about 16000 gallons per hour. Pumping out tests are carried out and water samples
were collected and sent to ISO TECH laboratory to chemically analyze. According to the
laboratory result, water quality show potable water with high iron and manganese contents
beyond the WHO drinking water guide line (Geneva 1993).
Tube well Location Map is shown in Figure (1)
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1 10"”¢ TUBE WELL

Drilling program consisting of one number of 10”¢ tube well was done from 2022 August
215 to September 4™, 1t was drilled up to 90 m depth by mechanical water jetting technique with
mud flush using 12", 16" and 18" ¢ drag bit. Well components, 10”¢ of PVC sand trap, stainless
steel screen, PVC casing pipes to the depth of 80 m were installed. Cleaning and developing
works were carried out for two days, the well water was developed by Airman air compressor.
After completion of submersible pump installation, constant discharge pumping out test, well
performance test (Step test) and recovery tests are conducted. During the pumping test, water

level was measured at the top of the casing using electric water level indicator and discharge rate

was measured with container.

I1.1  Construction of Tube Well and Well Design,

General data of the well is as follows:

Location

Drilling Company

Technical Supervisor
Site Supervisor
Chief Driller

Drill Machine
Drilling Method

Drill bits
Drilling period
Total drilled depth

Borehole diameter
Cover casing

Well casing
Screen type & setting :

Sand trap and shoe
Gravel packing
Static water level
Reference level

: Heineken Myanmar Brewery Co; Ltd, No (4) Main Road,

Leikpoke Village, Hmawbi Township, Yangon Region
(N-17° 01’ 16"  E-96° 04’ 49")

: Phyo Myint Myat Kyaw Co; Ltd

: Dr Win Naing, Hydrogeologist
: U Ba Htoo
: U Than Soe

- Local Drill machine, installed 4 cylinder 2C engine and 3B gear box

: Mechanical water jetting, with mud direct circulation

: 22"¢ Drag bit (6 m), 12"¢, 16”¢ and 18"¢ Drag bits (90 m)
: from 2022 August 21% to September 4™,

290 m

: 22" (0-6 m), 18”¢) (6- 90 m)

: 20" ¢ Gl pipe, ground surface to 6 m depth

: 10”¢ PVC pipe (13.5 class), ground surface to 48 m depth

10"¢ Stainless Steel Johnson Screen, 48 m to 66 m

: 10"¢ PVC pipe (13.5 class), 66 m to 80 m
- Selected gravel packing (30- 80 m)
: 8.45 m from reference level

: Top of piezometer 0.9 m above ground surface



Piezometer

: 1"¢ PVC pipe (13.5 class), 42 m

Pumping water level :10.28 m from reference level (Discharge rate Q 16000 GPH)

9.5 m from reference level (Discharge rate Q 8500 GPH)

Cleaning & Developing: 2 days

Pump setting

Riser pipe

: PEDROLLO Italy (6SR44/8 PD, 15HP) submersible pump at 48 m
: 3" ¢ Stainless Steel pipe 48 m

Maximum Discharge rate: 16000 GPH (about 72.72 m® per hour)

Detailed well design of 10”¢ Tube well is shown in Figure (2)

11.2  Drilling Program

Date
21.8.2022

Operation

Mobilization On site

21.8.2022- 26.8.2022 Site preparation, Drill rig standing and mud pit excavation.

27.8.2022

31.8.2022

1-2.9.2022

2.9.2022

3-4.9.2022

5-6.9.2022

6- 8.9.2022

Drilling with 22 "¢ drag bit to 6 m depth and install 20"¢ GI cover
casing pipe

Drilling with 12"¢ drag bit to 90 m depth and

Reaming with 16”¢ drag bit to 90 m depth

Reaming with 18”¢ drag bit to 90 m depth

Install 10”¢ well components such as

PVC (13.5) well casing (48 m), Stainless steel Johnson screen

(48- 66 m), PVC (13.5) sand trap and shoe (66 to 80 m).

Well cleaning by high velocity water jetting and selected gravel packing
Well developing by air lift surge pumping using the Airman air
compressor.

Sealing with bentonite clay at annular space between casing pipe and
bore hole (18- 30 m).

Installation of PEDROLLO (6SR44/8 PD, 15HP) submersible pump and
3”¢ Stainless steel riser pipe 48 m. Test run of the submersible pump.
Pumping out test carried out. (Constant discharge pumping out test and
Recovery test, Step test and Recovery test).

Collecting water sample for analyze chemical quality.



Figure (2) Detailed Well Design of 10”¢ Tube well

20" Cover Casing Gl Pipe

Piezometer 1" PVC { 13.5)

10" PVC Pipe { 135 )

Drilling Depth 90 meter

10"@ Tube Well Construction and Sample Design for HEINEKEN Myanmar Brewery Company Limited,

560-C, Tawywa Kwin, No.(4) Main Road, Leikpoke Village,Hmwbi Township, Yangon,Myanmar
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Concrete
Seal

Bentonite
Seal

3" Stainless Steel
Outlet Pipe

Gravel Packing

Piping Depth 80 meter

Sandy Clay Yellow

4Dry Sand Brown

i= Pebble Sand White Yellow

Location - HEINEKEN Myanmar

Brewery Company Limited

Yangon Division

Lattitute -17°01'16"

Longgitute -96°04' 49"

Elevation Level -

Drilling Start Date - 21.Aug.2022
Drilling End Date - 4.Sep.2022
Tube Well Size 10" ¢

Drilling Depth - 90 meter

Coarse Sand White Yellow

Pipping Depth - 80 meter

Screen Location - 48 M -66 M (18 M)

Sand White Blue

( 10" Stainless Steel Screen )

T.W Yield Rate(gph) - 8800 - 10000

T.W Yield Rate(m’ /hr ) - 40 - 45.45

Startic Water Level - 8.45 meter

JSand Blue { Aquifer )

ia4Blue Hard Rock Layer

Hard Laterite Yellow

; Blue Hard Rock Layer

AHard Laterite Yellow

Pumping Water Level - 10.28 meter

Bentonite Seal - 18 - 30 m

Gravel Packing - 30 - 80 m

Concrete Seal - 18 m
3" Outlet Pipe - 48 meter
( Stainless Steel )

20" Cover Casing Gl Pipe - 6 meter

Piezometer 1" PVC ( 13.5 )- 42 meter

15 HP ( 11 kW ) 6 SR 44 / 8 Submersible

Pump ( Pedrollo Italy ) -48 m




11.3  Lithology and Aquifers

The project site is cover with clay and thick deposits of sand. Sand layer encountered at
the depth of 18 m to 66 m from ground surface. At 48 m to 66 m depth, medium to coarse sand,
angular shaped sand is selected as best aquifer for the site and installed the screen and constructed
as production well. Well tapping of this formation give high yields and considered as potable
water except high content of iron and manganese.

The detailed lithology of water well was summarized in Table (1).

Table (1) Lithologic Log of HEINEKEN 10”¢ Tube Well  (Driller’s Log)

Depth inm

Lithologic Description

From To

0 18 | Clay, sandy, yellow color

18 24 | Sand, brown color, dry

24 30 | Pebble sand, white— yellow color

30 36 | Sand, coarse grained, white- yellow color

36 48 Sand, white- blue color

48 66 | Sand, medium to coarse grained, blue color (Selected Aquifer)

66 67 | Clay, hard layer, blue color

67 82 | Clay, lateritic, hard, yellow color

82 83 | Clay, hard, blue color

83 90 | Clay, lateritic, hard, yellow color

1.4 Well Casing and Screen
10"¢ PVC (13.5 class ) casing pipe was installed up to 48 m depth and on which 10"¢

stainless steel Johnson screen are fixed at the level of between 48 m and 66 m to draw water.
Each screen joint was furnished with stainless steel thread and argon wealding. Screen and

lower most PVC casing are joint with PVC thread and steel strip/flang cover and screws.

1.5 Well Cleaning and Developing
The well was developed by high velocity clear water jetting using mud pump (12"- 10"
centrifugal pump with JD300 Diesel engine) and followed by air lift surge pumping using

Airman air compressor for two days.



11.6  Sealing and Cementing
After well cleaning and developing was completed, bentonite clay seal was placed in
annular space between borehole and casing pipe (from the level of 30 m depth up to the level of

18 m below the ground level). Above the bentonite clay ball seal, cement mortar concrete was
poured into annular space between 10”¢ casing pipes and bore hole. Finally, 6"thick concrete

platform is made at the ground surface.

I1. 7 Installation of Submersible pump

After completion of the well construction, cleaning and developing works, PEDROLLO
(6SR44/8 PD, 15HP) submersible pump is installed at the depth of 48 m with 3”¢ stainless steel
riser pipe and electric power cable. Submersible pump is attached with safety stainless steel cable
to prevent drop off into well. To prevent the submersible pump damaging when pumping water
level dropped under submersible pump inlet level, two level sensors are installed on pump unit
body of 1 foot distant from top and bottom. If the dynamic water level dropped lower than this
top sensor level, the pump would automatically be shut down.

After completion of the submersible pump installation, discharge rate, static water level
(measure next day) and dynamic water level were examined. The maximum pumping rate was
about 16000 gallons per hour. Static water level and dynamic water level are 8.48 m and 10.28
m from ground reference level (TOC of piezometer) respectively.

11 PUMPING OUT TEST

Pumping tests is the most effective ways of obtain reliable values for the hydraulic
characteristics of the aquifer through which the groundwater is moving. The principle of the
pumping test is that, pump out the well and measure the discharge of the well and the drawdown
in the well and/or in piezometers at known distances from the well. Then, substitute these
measurements into an appropriate well flow equation and can calculate the hydraulic
characteristics of the aquifer.

At Heineken well site, discharge rate of the wells are measure by container method, using
50 gal drum. Static and dynamic water levels are measure using the water level indicator. The
pumping tests program includes the following tests;

@ Constant discharge pumping test
(b) Well Performance Test (Step drawdown test)
(© Recovery test



I11.1 Constant Discharge Pumping Test

During the pumping test, the aquifer was pumped at a constant discharge rate. The time
and drawdown data are plotted on the semi-log paper, hydraulic properties were calculated using
the Jacob | straight line method of confined aquifer unsteady state flow.

The pumping rate of the well is 72.792 m%/hr and static water level is 8.48 m from top of
piezometer pipe. Constant discharge pumping was carried out for 240 minutes. The coefficient
of Transmissivity is 5331 m?/day. Pumping test data sheet is shown in Appendix (A).Constant
discharge pumping test graphs of the well is shown in Figures (3). The results of hydraulic

parameters from constant discharge pumping tests of the well is summarized in Table (2).

Table (2) Constant Discharge Pumping Tests Result -

SWL | PWL S Q t T
Date (m) (m) | (m) (m®/h) (min) (m?/d)
7.9.2022 8.48 | 10.24 | 1.76 72.792 240 5331
Where; SWL = Static water level PWL = Pumping water level
s = Drawdown, m Q = Discharge rate, m3/h
t = Pumping time, min T = Transmissivity, m?/d

As = drawdown difference per log- cycle (m)

Figure (3) Constant Discharge Pumping Test Graph
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111.2  Well Performance Test (Step Drawdown Test)

The drawdown in a pumped well consists of two components; the aquifer losses and the
well losses. Step drawdown test or well performance test is conducted to determine these losses
and efficiency of the well. A step drawdown test is a single well test in which the well is pumped
at a low constant discharge rate until the drawdown within the well stabilizes. The pumping rate
is then increased to a higher constant discharge rate and the well is pumped until the drawdown
stabilizes once more. This process is repeated through four steps with equal duration of an hour

in each step.

Plotting the specific drawdown against the corresponding values of discharge rate on
arithmetic graph gives a straight line with a slope of C. The interception point of the straight line
with discharge rate, Q equal zero axis has a value of B. Measured four step test data was
evaluated by Jacob’s graphical method. Well performance test graphs were shown in Figures
(4). The well efficiency calculated from step test is summarized in Table (3):

Figure (4)  Well Performance Test (Step Drawdown Test) Graphs

Step Drawdown Test, (Q vs s/Q) Graph
10" Production Well, Heineken Myanmar Brewery Co; Ltd, No (4) Main Road, Hmawbi
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Step Drawdown Test
10" Production Well, Heineken Myanmar Brewery Co; Ltd, No (4) Main Road, Hmawbi
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Table (3) Well Performance Test (Step Drawdown Test) Result -

Step| s Q s/Q BQ Aquifer CQ? Well Remark
(m) | (m¥h) h/m? Loss Well Loss | Efficiency %

I | 057 | 20.32 | 0.028048 | 0.575125 | 0.017036 97.12 B=0.0283
Il | 0.76 | 28.28 | 0.026873 | 0.800365 | 0.032993 96.04 C=4.138-05

Il | 1.00 | 38.43 | 0.026021 | 1.087578 | 0.060922 9470 | Average
IV | 1.83 | 7177 | 0025498 | 2.03110 | 0.212478 9053 | efficiency
= 94.60%

Where: S = Drawdown m S/Q = Specific discharge

B = Aquifer loss coefficient C = Well loss coefficient
Well Efficiency of Heineken well is high, thus implemented well design and construction are

the best and satisfied result.

I11.3 Recovery Tests

When the pump is shut down after a pumping test, the water levels in the well and
observation wells will start to rise. Thus this rise in water levels is known as residual drawdown
(s"). Itis expressed as the difference between the original water level before the start of pumping
and the water level measured at time (t'). Recovery test measurements during the recovery period
which allow the Transmissivity of the aquifer are calculated used by Theis’s recovery method.
Recovery tests were conducted after the period of constant discharge pumping test and step
drawdown tests. Residual drawdown data are more reliable than pumping test data because
recovery occurs at a constant rate.  Recovery test results of the Heineken well is tabulated in
Table (4)



10

Figure (5)  Recovery Test Graphs
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Table (4) Recovery Test Results
SWL | AS Q t t T Remark
Date (m) (m) (m3n) | (min) | (min) | (m?d)
7-9-2022 | 8.48 | 0.067 72.792 240 180 4772 CDP
8-9-2022 | 8.45 |0.097 | 39.7 (Avg) | 240 240 1798 SDP
Where; As' = residual drawdown difference per log cycle (m)
T = KD = Transmissivity
CDP = Recovery test after constant discharge pumping test
SDP = Recovery test after step drawdown pumping test
v WATER QUALITY

During the pumping out test, water sample collected and analyzed at 1SO Tech
Laboratory. Laboratory results are shown in Appendix (B). Analyzed water sample results are
classified as potable for drinking water except high contents of iron and manganese. For water
supply, iron and manganese removal water treatment techniques must require.

Brief comparison of the WHO drinking water norms and beyond the WHO norms of

water from 10”¢ tube well is shown in Table (5).

Table (5) Water Quality of 10”¢ Tube Well (beyond WHO norms) compared with
WHO Drinking water Standard (1993)

Iron Manganese Color Turbidity

(mg/l) (mg/l) (TCU) (NTU)
10"¢ Well

7.25 0.4 220 148
(8.9.2022)

WHO Drinking water
) ) 0.3 0.05 15 5
Guide Line 1993
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\% CONCLUSION AND RECOMMENDATION

The well was screened to draw water in the portion of medium to coarse grained sand
aquifer of located at the depth of 48 m to 66 m. Transmissivity of the aquifer is very high
conclude as excellent. Water quality is also good for domestic use and drinking, considered as
potable water except slightly high concentration of iron content and manganese content. Tube
well Efficiency is very high. These achievement was attributed to correct selection of water
production depth, proper gravel packing and systematic development of the well.

According to the client requirement of water and pumping test result, the discharge rate
of the well is adjusted for 9500 GPH with dynamic water level of 9.60 m by gate valve controlled
under safe condition.

Water treatment procedures for iron and manganese removal should be implemented
such as aeration, sedimentation and filtration processes. Regularly extraction of water from
constructed tube well is a better practices as well developing. It is tends to gradually reduce of
color and turbidity values.

As the installed submersible pumping out system is manually operated, running the pump
by an operator who understood the system very well was very important for longer pump life.
The pump must never be shut down within three minutes from its starting time to prevent the
sand clogging between pump impellers.

Regular monitoring of tube well is conducted with a view to detect any decrease in well
performance and pump efficiency. It is always better to notice at an early stage in order to make
remedial measures before the problem is too serious. Irregularities can be detected using basic
and advanced investigation methods. Basic observation can be made by the staff involved in
daily operation of the well. Criteria for checking are:

- Well construction, used materials and geological conditions

- Initial well performance (discharge conditions and drawdown)

- Initial pump performance and power consumption

- Initial water quality



APPENDICES
Appendix (A) Data Sheets of Pumping Test
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Date
Pump start
Pump stop
Drill depth
Bore hole

7.9.2022
9:55
13:55
90 m
18"0

Casing pipe 10"® PVC (13.5) 48m
Riser pipe 3"® Steel pipe, 48 m

Performed by
Screen Setting
Top of casing

Discharge rate Q
Static Water lewel
Pump Setting

Data Sheet of Constant Discharge Pumping out test of 10" ® Tube well, Heineken

Dr Win Naing, Hydrogeologist
10"® Steel Johnson Screen, 48- 66m
0.9 m abowe ground (Reference level)

72.79 m*h (16014 GPH)

8.48 m from Reference point

Submersible pump- 48 m

PEDROLLO (6SR44/8 PD), 15 HP

Constant Discharge Pumping Test

Recowvery Test

Time since Time since |Time since
pumping |Depth to pumping pump Depthto  [Residual
started, t |water level, | Drawdown started, t  |stopped, t' [Time ratio |water level, |Drawdown
min m sm min min t/t' m s'm
0 8.48
1 10.15 1.67 240.5 0.5 481 8.67 0.19
2 10.12 1.64 241 1 241 8.62 0.14
3 10.12 1.64 241.5 15 161 8.61 0.13
5 10.14 1.66 242 2 121 8.6 0.12
10 10.15 1.67 243 3 81 8.59 0.11
15 10.16 1.68 244 4 61 8.58 0.1
20 10.16 1.68 246 6 41 8.56 0.08
30 10.17 1.69 248 8 31 8.55 0.07
40 10.175 1.695 250 10 25 8.54 0.06
60 10.18 1.7 255 15 17 8.535 0.055
90 10.2 1.72 265 25 10.6 8.53 0.05
120 10.21 1.73 280 40 7 8.52 0.04
150 10.24 1.76 300 60 5 8.51 0.03
180 10.21 1.73 330 90 3.67 8.5 0.02
210 10.19 1.71 360 120 3 8.49 0.01
240 10.2 1.72 390 150 2.6 8.485 0.005
420 180 2.33 8.48 0
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Data Sheet of Step Test Pumping out test of 10"® Tube well, Heineken

Date
Pump start
Pump stop
Drill depth
Bore hole

8.9.2022
9:02
13:02
90 m
18"0®

Casing pipe 10"® PVC (13.5) 48m
3"® Steel pipe, 48 m

Riser pipe

Performed by
Screen Setting
Top of casing

Static Water level
Pump Setting

Dr Win Naing, Hydrogeologist
10"® Steel Johnson Screen, 48- 66m
0.9 m abowve ground (Reference lewel)

Average Discharge rate Q 39.7 m>/h (8734 GPH)
8.45 m from Reference point

Submersible pump- 48 m
PEDROLLO (6SR44/8 PD), 15HP

Constant Discharge Pumping Test

Recowvery Test

Time since Time since |Time since
pumping |Depth to pumping pump Depthto  [Residual
started, t |water lewvel, [Drawdown started, t  [stopped, t' |Time ratio |water level, |[Drawdown
min m sm min min t/t' m s'm
STEP | Q;=20.32 m%h 240.5 0.5 481 8.78 0.33
1 8.9 0.45 241 1 241 8.74 0.29
2 8.92 0.47 242 2 121 8.71 0.26
3 8.93 0.48 243 3 81 8.7 0.25
4 8.935 0.485 244 4 61 8.69 0.24
6 8.94 0.49 246 6 41 8.68 0.23
8 8.94 0.49 248 8 31 8.67 0.22
10 8.935 0.485 250 10 25 8.66 0.21
15 8.935 0.485 255 15 17 8.65 0.2
20 8.95 0.5 260 20 13 8.646 0.196
30 8.97 0.52 270 30 9 8.63 0.18
40 8.985 0.535 280 40 7 8.61 0.16
50 9 0.55 290 50 5.8 8.6 0.15
60 9.02 0.57 300 60 5 8.59 0.14
320 80 4 8.575 0.125
STEP Il Q,= 28.28 m*h 340 100 3.4 8.57 0.12
61 9.19 0.74 360 120 3 8.565 0.115
62 9.195 0.745 390 150 2.6 8.56 0.11
63 9.195 0.745 420 180 2.33 8.55 0.1
64 9.19 0.74 450 210 2.14 8.545 0.095
66 9.195 0.745 480 240 2 8.54 0.09
68 9.19 0.74
70 9.195 0.745
75 9.2 0.75
80 9.205 0.755
90 9.21 0.76
100 9.2 0.75
110 9.2 0.75
120 9.2 0.75
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Data Sheet of Step Test Pumping out test of 10"® Tube well, Heineken

8.9.2022
9:02
13:02

Date
Pump start
Pump stop

Drill depth 90 m
Bore hole 18"®
Casing pipe 10"® PVC (13.5) 48m
Riser pipe 3"® Steel pipe, 48 m

Performed by Dr Win Naing, Hydrogeologist
Screen Setting 10"® Steel Johnson Screen, 48- 66m

Top of casing 0.9 m abowe ground (Reference lewel)
Awverage Discharge rate Q 39.7 m>/h (8734 GPH)
Static Water lewel 8.45 m from Reference point

Pump Setting Submersible pump- 48 m
PEDROLLO (6SR44/8 PD), 15HP

Constant Discharge Pumping Test

Recowvery Test

Time since Time since |Time since
pumping |Depth to pumping pump Depthto  |Residual
started, t |water lewvel, [Drawdown started, t [stopped, t' |Time ratio |water level, |[Drawdown
min m sm min min t/t' m s'm
STEP Il Qz= 38.43 m°/h
120.5 9.4 0.95
121 9.41 0.96
122 9.415 0.965
123 9.41 0.96
124 9.415 0.965
126 9.42 0.97
128 9.42 0.97
130 9.42 0.97
135 9.425 0.975
140 9.425 0.975
150 9.425 0.975
160 9.43 0.98
170 9.44 0.99
180 9.45 1
STEP IV Q4= 71.77 m%h
180.5 10.18 1.73
181 10.2 1.75
182 10.195 1.745
183 10.2 1.75
184 10.2 1.75
186 10.215 1.765
188 10.22 1.77
190 10.225 1.775
195 10.23 1.78
200 10.24 1.79
210 10.25 1.8
220 10.26 1.81
230 10.27 1.82
240 10.28 1.83
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Appendix (B) 10”¢ Tube Well water Quality Analysis Results.

'

iSO
TECH

LABORATORY \T\/

=i E’S?énig"s(‘é’.‘iﬁf'&’f ;ng(oem) Lecturer of YIT (Retd). Consultant (Y.C. 5 C), LWSE 001. Issue Datew;ifi;%ﬂl
Former Member (UNICEF, Water quality monitoring & Surveillance Myanmar) Effective Date - 01-12-2012
w0922 197 Issue No - 1.0/Page 1 of 2
WATER QUALITY TEST RESULTS FORM
Client Heineken Myanmar Brewery Co.,Ltd.
Nature of Water Tube Well Water
Location 5 bo.C - Twaya Kwin, No (4) Main Road, Leipoke Village, Hmawbi Township.
Date and Time of collection 7.9.2022
Date and Time of arrival at Laboratory 7.9.2022
Date and Time of commencing examination 8.9.2022
Date and Time of completing 10.9.2022
Results of Water Analysis WHO Drinking Water Guideline
(Geneva - 1993)
pH 7.2 6.5-8.5
Colour (True) 220 TCU 15 TCU
Turbidity 148 NTU 5NTU
Conductivity 264 micro S/cm
Total Hardness 68 mg/l as CaCO3 500 mg/l as CaCO3
Calcium Hardness 46 mg/l as CaCO3
Magnesium Hardness 22 mg/l as CaCO3
Total Alkalinity 136 mg/l as CaCO3
Phenolphthalein Alkalinity Nil mg/l as CaCO3
Carbonate (CaCO3) Nil mg/l as CaCO3
: Bicarbonate (HCO3) 136 mg/l as CaCO3
Iron 7.25 mg/l 0.3 mg/l
Chloride (as CL) 12 mg/l 250 mg/l
Sodium Chloride (as NaCL) 20 mgl/l
Sulphate (as SO,4) 24 mgl/l 500 mg/l
Total Solids 229 mg/l 1500 mg/l
Total Suspended Solids 97 mg/l
Total Dissolved Solids 132 mg/l “ 1000 mg/l
Manganese 0.4 mg/l 0.05 mg/l
Phosphate Nil mg/l
Phenolphthalein Acidity 2 mg/l
Methyl Orange Acidity Nil mg/l
Salinity 0.1 ppt

Remark: This certificate is issued only for the receipt of the test sample. S
Tested by .0, Approved by Y e

=S
Signature: w

- Signature:
Law Hein Vo
Name: ——— Name:
Sr.Chemi
(a division of WEG Co.,Li&:)) Tech | ratory =
No.18. Lanthit Road, Nanthargone Quarter, Insein Townshlp Yangon Myanmar = ]

Ph: 01-640955, 09-880100172, 09-880100173, 01-644506, E-mail: isotechlaboratory@gmail.com, Website: weg-myanmar.com
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1ISO
TECH

LABORATORY

Laboratory Technical Consultant: U Saw Christopher Maung

B.Sc Engg: (Civil), Dip S.E(Delft) Lecturer of YIT (Retd). Consultant (Y.C.D.C), LWSE 001
Former Member (UNICEF, Water quality monitoring & Surveillance Myanmar)

WATER QUALITY TEST RESULTS FORM

WTL-RE-001

Issue Date - 01-12-2012
Effective Date - 01-12-2012
Issue No - 1.0/Page 2 of 2

w0922 197

Client Heineken Myanmar Brewery Co.,Ltd.

Nature of Water Tube Well Water

Location 5 bo.C - Twaya Kwin, No (4) Main Road, Leipoke Village, Hmawbi Township.

Date and Time of collection 7.9.2022

Date and Time of arrival at Laboratory 7.9.2022

Date and Time of commencing examination 8.9.2022

Date and Time of completing 10.9.2022

Results of Water Analysis WHO Drinking Water Guideline
(Geneva - 1993)

Temperature (°C) °C

Fluoride (F) mg/l 1.5 mg/l

Lead (as Pb) mg/l 0.01 mg/l

Arsenic (As) Nil mg/l 0.01 mg/l

Nitrate (N.NO3) mgl/l 50 mg/l

Chlorine (Residual) mg/l

Ammonia Nitrogen (NH3) mg/l

Ammonium Nitrogen (NH,) mg/l

Dissolved Oxygen (DO) mg/l

Chemical Oxygen Demand (COD) mgl/l

Biochemical Oxygen Demand (BOD) mg/l

(5 days at 20 °C)

Cyanide (CN) mgl/l 0.07 mg/l

Zinc (Zn) mg/l 3 mg/l

Copper (Cu) mg/l ’ 2 mg/l

Silica (SiO2) mg/l -

Remark: This certificate is issued only for the receipt of the test sample.

Tested by Q5
. " ' 4
Signature: A
Name: Zaw Hein Oo
SC (el str,)
Sr.Chemist

[SO Tech Laboratory

(a division of WEG Co.,Ltd.)

No.18. Lanthit Road, Nénthargone Quarter, Insein Townshib, Yangon, Myanmar.

= e
Approved by M ,L/f_,
Signature:
Name:

Ph: 01-640955, 09-880100172, 09-880100173, 01-644506, E-mail: isotechlaboratory@gmail.com, Website: weg-myanmar.com
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Tube Well Developing with Airman Compressor
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Preparing for Submersible Pump and Accessories Installation

[— Al DUAL CAMERA <

Shot on recime 3
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Tube Well Bottom Plugging with PVC Rocket
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Submersible Pump Installation
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Piezometer ( 1” PVC Pipe ) Installation

2022/09/06 01:04
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Submersible Pump Installation Process Completed

—e ALDUAL CAMERA
: E fesgn recime
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Preparing to Testing with Submersible Pump
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Submersible Pump Test Run
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JOB DELIVERY

To. Project Manager Date. &

| am Mr. Kyaw Min Tun ( NRC No.14/PhaPaNa ( N ) 099022 ) who is the contractor of

HEINEKEN Myanmar Brewery Company Limited, 10"x80 meter Tube Well Drilling and 15 HP { 11 kW )
Submersible Pump ( Pedrollo-Brand ) ( Italy-Made ) Installation ( 1) set Project.

Our job was started at 17.August.2022. Now ,the job have been finished ( 10” x 80 m ) Tube Well
Drilling Construction and 15 Hp ( 11 Kw ) Submersible Pump (1) Number Installation On the date
5.September.2022 .The Tube Well Water Flow Rate come out ( 16,000 ) gallons per hour ( Gph ).

(72.72m*/ hr)

Warranty Facts

Tube Well and Submersible Pump Warranty are ( 1) Year except electricl Fault ( such as High
Voltage,Low Voltage, connection error etc... ), earthquake and Natural Disaster ( Fire , War , Thief ,Etc....)

Warranty Period

Start From - 5.September . 2022

End - 5.September. 2023

¢ Yours Sincerely

3

(..Nay.Thway Saw Naing o e S R )
1yo Myint Myat Kyaw Co.,Ltd

——




THANKS YOU

FOR

WORKING WITH US

PMMK Company Limited





