
-



- PTW-35 36 No.0



- (1)



- (2)



-



-



-

Well structure

-150

-100

-50

0

-20m

-55m

-90m

-80m

-115m

25m

-127.5m

Cement grout

20in

Gravel Packing

Seal

by Bentonite or clay

Back filling

by drilling Cut-Fills

16.5in

Cap with key

12in Casing pipe

6.24m*14pcs + 3.64m

=91m

12in Screen pipe

6.24m*4pcs =25m

12in Casing pipe

6.24m*2pcs =12.5m

Bottom plug

-105m



(1)

(2)

0 120 240 360 480 600
Time (min.)

10

5

0

Q=806.40m3/d

Q=938.88m3/d

Q=1143.36m3/d

Q=1272.96m3/d

s=3.674m

s=4.274m

s=5.170m

s=5.992m

Q=1301.76m3/d

s=6.314m

100 1000
200 300 400 500 600 700 800900 2000 3000 4000 5000

Pumping Rate, Q (m3/day)

1

10

2

3

4

5

6

7

8

9



(3)

0.1 1.0 10.0 100.0 1000.0 10000.0

Time since pumping started,t (min)

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

t0=1.63E-26 min.

s=0.215 m

T=1138.04m2/day
S=3.21E-25

Cooper-Jacob

0 500 1000 1500 2000
Pumping Rate, Q (m3/day)

0

0.002

0.004

0.006

0.008

0.01

B=3.88E-3 day/m2

C=6.68E-7day2/m5

s=3.88E-3Q+6.68E-7Q2



1E-005 1E-004 1E-003 1E-002 1E-001 1E+000

u

0.1

1

10

100

1E-009 1E-008 1E-007 1E-006 1E-005 1E-004

1E-013 1E-012 1E-011 1E-010 1E-009 1E-008

1E-017 1E-016 1E-015 1E-014 1E-013 1E-012

1E-006 1E-005 0.0001 0.001 0.01 0.1
r2/t (m2/min)

1

10

100

1000

T=561.45m2/day
S=7.57E-12

u=1.00E-15
W(u)=10

r2/t=2.06E-4
s=1.898

Theis



-

BH-2

BH-1



-

Water level Moisture
pHGravel Sand Silt Clay

m % % % % % %

TP-1 Nil 0.0 48.0 38.0 14.0 9.0 9.41

TP-2 Nil 0.0 61.0 26.0 13.0 9.0 9.20

TP-3 Nil 2.0 29.0 50.0 19.0 20.0 11.55

TP-4 Nil 0.0 10.0 65.0 25.0 16.0 8.95

TP-5 Nil 0.0 9.0 50.0 41.0 22.0 9.96

TP-6 Nil 0.0 8.0 49.0 43.0 27.0 9.76

TP-7 Nil 0.0 8.0 64.0 28.0 21.0 9.63

TP-8 Nil 0.0 11.0 60.0 29.0 24.0 9.58

TP-9 2.1 0.0 9.0 43.0 48.0 27.0 9.07

TP-10 Nil 6.0 8.0 76.0 10.0 16.0 10.05

TP-11 Nil 1.0 33.0 39.0 27.0 16.0 10.33

TP-12 Nil 1.0 12.0 43.0 44.0 22.0 9.48

TP-13 Nil 2.0 11.0 80.0 7.0 22.0 9.83

TP-14 Nil 1.0 17.0 44.0 38.0 17.0 11.11

TP-15 Nil 5.0 9.0 28.0 58.0 19.0 9.17

TP-16 Nil 3.0 12.0 52.0 33.0 21.0 9.44

TP-17 Nil 1.0 11.0 50.0 38.0 24.0 10.46

TP-18 Nil 1.0 12.0 73.0 14.0 22.0 8.93

TP-19 Nil 5.0 10.0 58.0 27.0 21.0 9.89



MCDC

1

30 ( 11 13 2

1 3 )

WTP 2 D/R 1 BPS

7 ET 2 32

WTP S/R BPS

ET

-

TS 1 Yes Yes

TS 11 Yes

( ) 13 Yes

( ) 1 Yes

2 Yes

3 Yes

TS 31

WTP(WTP No.4 ) 2 Yes Yes

SR( ) 1 Yes Yes

BPS 7 Yes Yes

ET 2 Yes Yes

20 Yes

32

TS 1 Yes Yes

TS 11 Yes



( ) 13 Yes

( ) 1 Yes

2 Yes

3 Yes

TS 31

WTP(WTP No.4 ) 2 Yes Yes

D/R( ) 1 Yes Yes

BPS 7 Yes Yes

ET 2 Yes Yes

20 Yes

32

Merck

M-Quant Test Standard Methods (2012)

-

pH EC TDS (pH EC TDS)

Fe Mn Sulfide NO2-N NO3-N NH4-N Al F Chloride

As Merck M-Quant test

E-coli Fecal coli ( )

( )

Alkalinity, Hardness, Chloride, Sulfide, Cyanide, Ca, Mg, F,

Al, As, Cu, Fe, Mn, Pb, NO3-N, NO2-N, NH4-N, Zn, Cd, Cr,

Hg, Se, Na, TOC, TDS, Standard plate count, E-coli

Standard Methods(2012)

MCDC

30m 90m 100~300ft

30m (As), (Fe),

(Mn) (TDS)

No.20(TDS: 0.11ppt (110mg/L)) 0.29 ~ 0.68ppt (290 ~ 680mg/L) WHO

4 ( WHO-GL) TDS 250mg/L

No.5, 10, 20, 7986, 7978 , 7991 (NO3-N)

0.2 0.5mg/L (1.0 2.0 mg/L as NO3
-) WHO-GL (50mg/L as NO3

-)



(

)

8 (No.2, No.10, No.12, No.14, No.15, No.16, No.7986 No.7978) (F)

0.4 0.8mg/L No.7978 1.5mg/L WHO-GL

1.5mg/L No.2, No.10, No.12, No.14, No.15, No.16

No.7986 No.7978

No.15 No.7991

NO3-N

30m 90m 100~300ft

No.14

12 TDS 0.30 0.93ppt (300 930 mg/L)

No.2, 4, 10 20NTU

As, Fe, Mn, (Al) (NO2-N)

NO3-N (NH4-N) NO3-N 3 (No.5, No.7,

No.10) 0.2 10mg/L (1 45 mg/L as NO3
-)

NH4-N No.1, No.2, No.3, No.4 No.13 0.2 /L

No.1 No.3 0.4 0.8mg/L

No.9 1.5mg/L 1.5mg/L F No.9

No.7987

TDS EC

No.2 NO3-N NH4-N

TDS



WTP No.4

WTP No.8

WTP No.4 WTP No.8 MCDC

BPS No.1, No.2, No.3, No.5, No.6, No.7 ET No.1, No.2

BPS No.2, No.6 ET No.2

WTP No.4

62 41 TOC 15 7.5NTU

MCDC (5NTU)

WTP No.4

-
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ET No.1 0.8mg/L

ET No.1

100CFU/1mL

WHO-GL

100 mL

2,800 330,000 CFU/1mL

MCDC

MCDC WHO

MCDC MCDC

3 (No.14, No.20, No.7986) 5NTU

(No.2, No.4, No.10) 20NTU

5NTU

MCDC BPS ET WTP No.4

7.5NTU (WTP No.4 ) BPS No.1, BPS No.6 House connection (2)

ET No.2 House connection (2) 6.0 6.5NTU MCDC 5NTU

-

pH 7.0 – 8.5 6.5 – 9.2
( ) 5 50
(NTU) 5 25

(as Ca, mg/L) 75 200
(as Mg, mg/L) 30 150

(mg/L) 100 500
(mg/L) 200 600
(mg/L) 200 400

(mg/L) 0.1 1.0
(mg/L) 0.05 0.5
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List of sampling point

Location Location No. Sampling date

Pyi Gyi Tagon TS

Pilot well 62 12 July, 2014

MCDC No.2 Public stand post 37 23 May, 2014

MCDC No.5 Public stand post 36 23 May, 2014

MCDC No.10 Public stand post 49 26 May, 2014

MCDC No.12 Public stand post 46 26 May, 2014

MCDC No.14 Public stand post 48 26 May, 2014

MCDC No.15 Public stand post 38 23 May, 2014

MCDC No.16 Public stand post 47 26 May, 2014

MCDC No.20 Public stand post 39 23 May, 2014

MCDC No.7986 Public stand post 43 23 May, 2014

MCDC No.7987 Public stand post 60 28 May, 2014

MCDC No.7991 Public stand post 61 28 May, 2014

Tube well 1 27 22 May, 2014

Tube well 2 28 22 May, 2014

Tube well 3 29 22 May, 2014

Tube well 4 42 23 May, 2014

Tube well 5 55 27 May, 2014

Tube well 6 56 27 May, 2014

Tube well 7 57 27 May, 2014

Tube well 8 58 27 May, 2014

Tube well 9 59 27 May, 2014

Tube well 10 44 26 May, 2014

Tube well 11 45 26 May, 2014

Tube well 12 54 27 May, 2014

Tube well 13 30 22 May, 2014

Tube well 14 (School) 50 26 May, 2014

Hand pump 1 40 23 May, 2014

Hand pump 2 41 23 May, 2014

Water pot 1 51 26 May, 2014

Water pot 2 52 27 May, 2014

Water pot 3 53 27 May, 2014

Mandalay Existing waterworks facilities

Mandalay Hill S/R 13 20 May, 2014

Mandalay Hill House Connection 1 19 21 May, 2014

Mandalay Hill House Connection 2 20 21 May, 2014

BPS No.1 1 15 May, 2014

BPS No.1 House Connection 1 21 21 May, 2014

BPS No.1 House Connection 2 22 21 May, 2014

BPS No.2 14 20 May, 2014

BPS No.2 House Connection 1 34 23 May, 2014

BPS No.2 House Connection 2 35 23 May, 2014

BPS No.3 3 19 May, 2014

BPS No.3 House Connection 1 18 21 May, 2014

BPS No.3 House Connection 2 17 21 May, 2014

BPS No.5 4 19 May, 2014

BPS No.5 House Connection 1 24 22 May, 2014

BPS No.5 House Connection 2 25 22 May, 2014



Location Location No. Sampling date

BPS No.6 5 19 May, 2014

BPS No.6 House connection 1 8 19 May, 2014

BPS No.6 House connection 2 9 19 May, 2014

BPS No.7 15 20 May, 2014

BPS No.7 House Connection 1 26 22 May, 2014

BPS No.7 House Connection 2 33 22 May, 2014

WTP No.4 Raw water 2 19 May, 2014

WTP No.4 Treated water 7 19 May, 2014

WTP No.4 House Connection 1 16 21 May, 2014

WTP No.4 House Connection 2 23 21 May, 2014

ET No.1 12 20 May, 2014

ET No.1 House Connection 1 31 22 May, 2014

ET No.1 House Connection 2 32 22 May, 2014

ET No.2 6 19 May, 2014

ET No.2 House Connection 1 10 19 May, 2014

ET No.2 House Connection 2 11 19 May, 2014



-



No.

1 Sa Lone 52
2 Thin Pan Kone 49
3 Ka 9
4 Ga 11
5 Ghagyi 23
6 Nga 6
7 Sa Lain 15
8 Za 15
9 Zha 21
10 Ngwe Taw Kyi Kone 23
11 Chan Mya Thar Yar 16
12 Kha 10
13 Tagon Tai 31
14 Htain Kone 8
15 Taung Myint 7
16 Yar Taw 4

300
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3.9%
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1 17,000 Kyat/

12,383 Kyat/ MCDC 10,946 Kyat/ 9,750 Kyat/

-

5 87% 2-3

66%

-
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1. 5

2. 5

3.

Source: Water and Sanitation Department, MCDC

2008 2009 2010 2011 2012 2013 2020 2025

1 Aung Myay Thargan 255,659 259,277 262,066 248,746 251,100 254,910 282,897 304,761

2 Chan Aye Targan 243,341 246,784 249,440 224,300 226,500 229,900 255,094 274,809

3 Ma Ha Aung Myay 222,519 224,500 227,096 227,920 230,105 233,560 259,212 279,244

4 Chan Mya Thargi 172,267 174,692 178,561 194,703 196,570 199,530 221,435 238,548

5 Pyi Gyi Tagon 136,220 138,578 140,977 153,272 154,741 157,062 174,315 187,786

Souce: Department of Water and Sanitation, MCDC

year 2009 2010 2011 2012 2013
Average per

year
Pacentage

1 Aung Myay Thargan 0.0142 0.0108 -0.0508 0.0095 0.0152 0.0124 1.2%

2 Chan Aye Targan 0.0141 0.0108 -0.1008 0.0098 0.0150 0.0124 1.2%

3 Ma Ha Aung Myay 0.0089 0.0116 0.0036 0.0096 0.0150 0.0113 1.1%

4 Chan Mya Thargi 0.0141 0.0221 0.0904 0.0096 0.0151 0.0152 1.5%

5 Pyi Gyi Tagon 0.0173 0.0173 0.0872 0.0096 0.0150 0.0148 1.5%

Souce: Department of Water and Sanitation, MCDC

No. of

Blocks

No. of

Households
Population

Exixting

Population

Served

Rate of

population

served

Population

Served

1 Sa lone 2.36 59 3,197 20,030 2,800

2 Thin Pan Kone 2.87 78 4,547 25,780 250 52% 13,152 13,549 14,597 15,725

3 Ka 0.86 23 828 4,472 704

4 Ga 0.88 23 1,098 5,654 0 100% 5,654 5,825 6,276 6,761

5 Ghagyi 0.42 18 2,068 12,057 0 100% 12,057 12,422 13,382 14,416

6 Nga 0.56 11 631 3,393 0 100% 3,393 3,495 3,765 4,056

7 Sa Lain 1.08 83 2,965 15,146

8 Za 0.60 45 1,619 8,095

9 Zha 10.18 422 2,152 10,810

10 Ngwe Taw Kyi Kone 2.52 31 2,155 12,524 0 100% 12,524 12,903 13,900 14,975

11 Chan Mya Thar Yar 1.61 11 1,713 8,372 2700

12 Kha 0.10 24 1,009 5,085 704

13 Tagon Tai 3.40 12 2,980 15,649

14 Htain Kone 0.96 3 903 4,220

15 Taung Myint 1.40 10 793 3,656

16 Yar Taw 0.52 4 486 2,116

Population served 30.31 857 29,145 157,062 7,158 46,781 48,195 51,919 55,932

Total Population 157,062 161,809 174,314 187,786

Planned

Population

Served in

2025

Water supply plan in 2013

No. Ward

Planned

Population

Served in

2020

Area

(km
2
)

Existing data in 2013
Planned

Population

Served in

2015
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