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Abstract

Usage and quality of water for living were investigated in Bagan, Mandalay,
Inle Lake and Taunggyi in the central area of Myanmar. Almost all people in
the country do not have direct access to a water supply system. However,
piped water is also groundwater or surface water without filtration and
chlorination because there are few water purification plants. Furthermore,
the majority of latrines are the pit type, and domestic sewage is directly
discharged into surface waters such as rivers and lakes. Therefore, the
contamination of raw water and soil influences the water quality directly.
Many samples had a high concentration of Na* and total alkalinity. The
existence of NOg, NH4* and K+ in all the samples suggest the raw water was

polluted with human waste and chemical fertilizers.
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*REHE., ETEEBRE (Living Environment)
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DIREBEF N T LOE Mmg/L)ICHE L2t DO THY . EDTA (2Fhvy 7/ IUEERE —FM)JL) 3
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FRLTHELEZ, ETOHEIT201CTRI -7,
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®1 REEMOFME (1/30-2/7/2014)

S gmE|  mEe | AHOES HwEEE
1 1.30 Yangon KT ILSREK Thamada Hotel
2 131 Bagan iRk BIZEDYe0'; Nyaun U —~ 0ld Bagan
3 1.31 Bagan TKEK INHUHIRIEDYe0; 01d Bagan
4 113 Bagan AT ILAEK Sky Palace Hotel: New Bagan
5 1.31 Bagan ROALEE K Buhpaya Pagodask#k#+5; Old Bagan
6 2.1 Myingyan FHPEK BEDYe
7 2.1 Myo Thar HFK HOEERK
8 2.1 Manda | ay JKIEK Mandalay HillTEL®DYe0
9 2.2 Mandalay AT ILEEK Shwe Ingyinn Hotel
10 2.2 Mingun Ak Mingun Bell®Ye0
1" 2.2 Mandalay ROALER 7k Mahamuni Pagoda® ik &k #+15
12 1 2.2 Manda | ay JKEK mR7—Fa—tOF%LS
13 2.2 Mandalay FHPEK TRYILIIE
14§22 Mandalay KIEK MHLR T
15 2.3 Aungban HPAK NOERHP
16§ 2.4 Inle Lake ki HEDIEOFELEG
17 ¢ 2.4 § Nyaung Shwe AT IVEEK Hu Pin Hotel
18 2.5 Taunggyi ROARER 7K Sut San Tun Hospital
19 2.6 Taunggyi AT IVEEK Nyein Chan Hotel
20 2.7 Heho KB EEFRELK
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®2 BREMORBERER WNHY)

Samp. H EC ; TDS { ORP | CI- Na® i NO;~ i NO,~ i NH," K+ Ca? ¢ TH™ {TAlI™
No P ms/m:g/L i mV i mg/L img/L img/L i mg/L img/L {mg/L img/L i mg/L mg/L

1 §7.20:21.6 :{0.14 ; 404 : 10.5 14 :19.5 :10.023 {0.47 : 39 :0.64 8 8

2 16.80:12.2:0.08 335 : 2.18 12 :18.2 u* 0.28 ¢ 15 :0.12 18 20

3 16.70{16.2 :0.11{ 326 : 1.61 10 §21.5 §0.240 : 0.61 3 13.76 86 110

4 16.88 ;894 :5.60: 295 : 74.3 ; 550 :21.1 {0.020 ;0.24 6 :4.69 98 320

5 16.80:0.6 {0.00; 321 : 1.98 10 §16.5 u 0.48 5 12,79 80 10

6 $7.58 1.9 :0.01:284 : 33.0 { 400 :24.3 u 0.27 5 13.87 75 105

u CRIEFEELT (NO, RIESEE : 0.02—~1mg/L) . ®TH:Total Hardness. ™TAl:Total Alkalinity.

No. LiZ¥ v IO ARTAVEEAKTH Y . OO IZEEILL 72, EC (X 21. 6ms/m,
TH, TAl &% 8mg/L E{EVMETH 72725, NH, 2% 0.47mg/L, K* 2% 39mg/L M S iz,
DT OKEE, BUK L7eRIRAKD 2/3 BNEKLHEZR L TZOEERAKINTEY P T
FOBE S+ R B I S TV R,

=x v — (Nyaun U) IINHT UV BHAEOWMRERDITTHDLH, =¥ 7 — &4 — L K3
> (01d Bagan) % SEHBERWIZITHR S OMEIENREH IO, JERNIZE NI Yed D7
BRI -0, BUSNDOKHARY 7 > —5O@EFNTEICTHAY LTW5D, No. 21X, -
DX RIE (BZKTE) O Ye0 DK TH D, ZZ Tk, Ye0 OFRICTHIRAK (FREAK) OR
B BB SR LT (K 3), EC12. 2ms/m. TH18mg/L. Na'12mg/L T& - 7273,
NH,* 2% 0. 28mg/L, K* 2% 15mg/LEE L T\, No. 3 IZA— NV RAT L ITHDH LA N T 2«
YeO OKTH D, 2Tk, KEKEZME-
THY ., ECIX 16.2ms/m TH o728, THHM
86mg/L, TAl 7% 110mg/L & @<, NO, %
0.240mg/L | NH," % 0.61mg/L K" % 3mg/L
EHELTWE, —EOEIET IV ERWT,
PR OIFEAEE=ry TV —L =a—
/N7 (NewBagan) ([ZHEE > TEY ., No.4
o2 =B ORTNVEEAKTH D, EC

894ms/m. TH 98mg/L . TAl 320mg/L. Na' 3 BEZEED Ye0 (No.2)
550mg/L, C1" 74.30mg/L & @\ MEZIRL BIHOK L OTHEKEANTINS

NH, & K'bEFHRE SN, ZhbKEK
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TONEEBEA NN, 1975 FOHBECHE L HIEO NI X TXFOHRBFEINT B
Thb, NIXEFIZ, JINIBAEYHERRD LN TE, FBEEEDLL OBRENE
NTW5, ZIZTIEH/ROKREEHE R GHAREE) OB
EELZZBELIAKZROI—FY v PICH@LEEREY Y
WHFK L, #ECHEBATE D L9 o Tz, No. 51X
DMBEAKTH D, EC, Na', C1° 72 TR WEZ R L7=2S,
TH 80mg/L, TA1 70mg/L C& ¥ . NH,'2% 0. 48mg/L, K* 7% 5mg/L
FRE L Tz,

2 Y ¥ v (Myingyan) 1IN FH o odb# 15km 125 D
Aveyarwady JIIEHFEDOPFEEHTFT TH D . No. 6 XTI V¥ D
BETHEMICE > TWHIEFIFF (K 4) OKTH D,
EC % 1. 9ms/m & KM T % A3, TH75mg/L, TAL 105mg/L,
Cl™ 33.00mg/L T, Na" # B I¥ 400mg/L & @&\, /NHT T
B L 7z#kl (No.2—5) 13 pH6.70—6.88 T, fLOHIKEY g4 £EH#FE No.6 )
EWETH -7,

I V¥ b Ayeyarwady JI| & EFRIC 150knE & Lo RBEICMNBE ST LHH A~ &
— (Mandalay) ThH 2, I x> ~—dbFHOEESLHEORL LIRS TEY, FEFEHE]
kY. HROLY KL LWFE, FROZEMGFEOHIE, BEBLIOEXE THDL, v
L— M CER B L 72 3B OB E RS R A2 K 3 1TRT,

®3 BROEHOAERR (¥ L—W)

Samp. H EC TDS { ORP ;i Cl- Na* { NOs" NO,~ NH,* K* Ca? { TH™ { TAI™
No P ms/m i g/L i mV :mg/L img/L img/L { mg/L img/L {mg/L {mg/L {mg/L i mg/L

7 38.02:90.0 :0.60 ; 268 : 8.91 28 128.0 :0.045 ; u 2 i1.25 25 520

8 :7.58 :23.0:0.15: 297 ; 1.14 7 14.9 :0.143 ;0.24 6 £3.30 74 105

9 §7.64 :45.7 :0.30 313 §3.07 ¢{ 96 :17.9 {0.021 ;0.33 2 :0.83 37 200

10 §7.36: 9.6 (0.06 326 ; 0.75 5 15.2 10.047 {0.76 2 :4.05 12 55

11 §7.76 :27.0 :0.18¢ 299 ¢ 1.76 ; 87 27.1 {0.021 u 2 :3.27 13 250

12 17.89 :40.3 10.26 { 293 : 3.41 § 110 {27.5 {0.054 ;0.20 5 12.23 18 230

13 §7.27 ; 155 $1.00: 314 : 41.0 ; 210 {31.7 {0.028 ; 0.26 0 17.80 § 97 350

14 :7.70 : 73.4 :0.47 : 293 : 2.51 { 160 { 30.4 {0.051 ;0.33 8 1.73 29 310

*u BIESEBELLT (N0, BIESEE : 0.02—~1mg/L) . *TH:Total Hardness. **TAl:Total Alkalinity.
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D, TNEEFEIZHE > Tz, No. TIZZEDHFAKRKTH Y, pH fEIX 8.02, EC 90. Oms/m T,
TH 1% 256mg/L &RV A3, TAL 1Z 520mg/L & &V, NO,~ 2% 0.045mg/L T&H V. NH," (X HIES
PHLLT (0.2mg/LLLTF) Tholz,

v U AL —THORLEHOBEEMRICIE AL —- B FTAR (P I~ F L
MZ2fSBEEE) A0, RoMEI v o ~—REOEMROEFTNHFEI N, Tl
FEICIEY NL=FRER S D, vHAL=FROEMIIIEEREEERH Y, I HIZ, 0]
FOEY—2 T REFROLEMTEIHRELHELRRONTWVD, EEOILRIZEZO X
~ X L —t /L (Mandalay Hill) (I EEENBEHICA>TEY, HEZIZES L DT,
BNHDH, No.8IXTHET 7 AD YeO DK TH Y, EC 23.0ms/m, C1™ 1.14mg/L, Na' Tmg/L .
RUME AR L7228, TH 74mg/L. TAl 105mg/L T, NO,” 0. 143mg/L, NH," 0.24mg/L. K' 6mg/
Thol, ZTHiF, v L —b LHEOEKMN K INTZAKEKTH S

No.9 1Z. B> b T VERERED AT VLT K T 5, EC 45. Tms/m, TH 37mg/L, TAL 200mg/L,
Na® 96mg/L T, No, 0.021mg/L. NH,* 0.33mg/L. K" 2mg/L ToH 7=, F7=. No.12 [T
NOELINTHD T — Fa— bk DKiEKT,EC40. 3ms/m, TH 18mg/L, TA1 230mg/L, Na* 110mg,
T. NO,” 0.054mg/L. NH," 0.20mg/L, K 5mg/L T&H > 7=, No. 14 [FHHEE DRI E 5 2
7B LWLANT U DOKEKTH D, ECT73. 4ms/m, TH
29mg/L, TAl 310mg/L., Na*160mg/C., NO, 0.05Ilmg/L,
NH,* 0.33mg/L. K* 8mg/L Thot, v Z L —Lt /L
Zatetiodun, BUEL., EMoOKEIZ, Th i
o BEAKMMNDRAKENRTREY ¥, T A4
DI ITR SR> TND,

TN AZFRICE AL R RO T H

(Mahamuni Pagoda) 23 Y . [E N HH 515 E 23 &K4L
Wi TWwWad, ZZOKKAFITIL, KELHEE RO
BREEE N E S, B Lo KEBEKEEECB LR
DEA LY R MVIZARTELIFR> Tz (K 5),
No. 11 (X Z DMWERK TH Y | EC 27. Oms/m, TH 13mg/L.
TAL 250mg/L, Na'87mg/C. NH," /LM ERLHHLL T 7223,

NO,” 0.021mg/L. K 2mg/L TH o 7=, 5 EkA>SH (No.o 11 )

No. 13 lZ~ > FL—BRoD 6km 1T EHEEICH D VLY
THOFAEFH A DK TH 5, EC 155ms/m, TH 97mg/L, TA1 350mg/L, C1~ 41. Omg/L, Na* 210mg/
T. NO,” 0. 028mg/L, NH," 0. 26mg/L T, ZNENDOMEITE Y, TN TEHEL 723k (No. 8, ¢
11-14) @ pHfEIX 7.27—7.89 Th o1z,
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ERH D, No. 10T 74 v OEOFEMITHRE SN YO DK TH D, ECIL 9. 6ms/m &
&V ME T - 7225, TH 72mg/L, TAL 55mg/L. NO,” 0.047mg/L. NH," 0. 76mg/L. K* 2mg/L T
Hofe, TOYeO FMALZLENTEIZEFHLTRBY, WIIAEMHIEL Tz,

Y UMIFEI v —EEHICMEL, PEOERE. YA EEEBEL TS, MOBUE
BEFEOPFLTHLIAD L V—MEBAXATTHLI A L V—HITIMNOBERIZH D, £ 4I1TA
Y=, AUV —THRILERABORERE R L RT,

x4 FRAHORERR VL —-49200-)

Samp. H EC { TDS { ORP ; Cl- i Na* { NO;~ { NO, 1§ NH, K+ Ca? TH= | TAI™
No p ms/mig/L i mV img/L img/L img/L i mg/L img/L img/L img/L i mg/L mg/L

15 §7.95:20.0:0.30 ¢ 303 {18.9 i 20 :29.8 u* 0.27 2 :10.60 84 110

16 18.03:39.3:0.26 ; 305 { 1.26 5 31.1 u u* 0 :12.60 97 150

17 $8.01 §47.1:0.31 ¢ 316 §{ 2.73 16 £29.7 u 0.44 1 i11.40 95 110

18 17.86:59.2:0.38 {318 {9.01 | 20 :30.7 u 0.47 2 116.70 69 145

19 $7.60 105 i0.70 { 328 { 20.7 i: 48 :29.0 i 2.60 {0.74 6 i16.30 93 120

20 17.68 ;71.5:0.46 : 325 { 0.61 4 129.1 u 0.31 1 £22.10 192 55

“uRIEEEUT CGRIEEE : N0, : 0.02~1mg/L. NHs : 0.2-5mg/L)
“TH:Total Hardness. **TAl:Total Alkalinity.

~ AL —HiNnD 250kniE EHEO _ODOEENE DL LT OR T 7 XA (Aungban) L.
REFHENALBINZAOHME L o TEY | REFTCREIE, LEMWENH 5, No. 15
T OROKEHFDOKTH S, EC 20.0ms/m, TH 84mg/L, TAl 110mg/L. Cl™ 18.9mg/L,
Na' 20mg/L T, NH," 0.27mg/L. K' 2mg/L Td » 7=,

A > L —# (Inle Lake) [FHE S 1300m D ¥ ¥ » &IFEIZH DKM T, 4 v X —ERRFE
RMETEBEL TV D, EHOFBCKEPNREE > TTELESICHFEO LR ZHE THE
D, ZOLRCERBOMEIEDS, @RI, HECH, BRLEOLFEOMIC, FhReRT
N D, No. 16 [FZHIOFRIZTH 2K ETHE TEELAEFITMHE > TV HKT, WAL kA
i T#AK L TV, EC 39.3ms/m, TH 97mg/L, TAL 150mg/L T, Cl <X° Na' R 3% < |
NH R K idH & oz, MlodkBEDO =+ 7> v 2 (Nyaung Shwe) (/N EWHETT
OB, BTN, TAINTA VAT HERBLREEZRL, AU L —ilBLOLOILS
Lo TWAD No. 1T IZZ DR O AR T VP K TdH Y | EC 47, Ims/m, TH 95mg/L, TA1 110mg/L
T. NH," 2% 0. 44mg/L Th o7, No.16 & 17 OFERIZHEL L TEB Y . = DR O KA HIK
THDHZEERLTVDEN, =v 7 aTO/KERBETERKAKLEZZDIC NI'TABRE S
nrtBbns, MEADICIIZOEERHY , KEEEE L BIZ, BEHEKTEDOESE
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WIZHi L TWDd, FROMAKLBIZ N K ITHREHIN TN, Z ORI TEOL:
DI Z A T IVIZKE DTG RIIE D R, EH N ARLBE O B b i O E 2 L RES
RPRDHND,

&Y —T1h (Taunggyi) 1A » L —ild
JbH# 30km, = 1400m O EHIC H Y | BESE
ELLTHIRPS> TS, No. 18 [ ZZ DM T—
‘RN X72ZHPT (Sut San Tun Hospital) T
AR & ZOFBFER LOBANSKA L TV
DKRTHDABEDOR I — N v &R
BRE L, KBEEFEIZ LD KBEKEZLEL
KA L 7 12iFm LTz (K 6), Z DK%
AL TWSAKETIE, BEOFRKELBEN
HADTZDIZAR >y FROR MIZETIED, F
MW & P> Tz, EC59.2ms/m, TH 69mg/L, TAl 145mg/L, C19.0lmg/L, Na' 20mg/
T, NH," 2% 0.47mg/L 7R L T, No. 191X, MINHLEICH 2 F- T LV OWEEAK TH 5
EC 105ms/m & 2% < ,C1”20. Tmg/L.Na* 48mg/L.TH 93mg/L,TA1 120mg/L C.NO, 2. 60mg/L,
NH," 0. 74mg/L. K' 6mg/L &AL T\,

A0 =D 40km O ~— 75— (Heho) IZIXZE#EA B 0 No. 20 1TZEHDKEAKRTH D,
TH 1% 192mg/L & &VME TH - 72725, EC 71.5ms/m, TAL 55mg/L T, NH," 0.31mg/L T -
2o ZTHSOFED pHEIX 7.60—8.03 T, fioMEH L &WEA LS 5,

FTRTOREFONa'E €1 OFBEAEX 212, TH & TAl OB 3 1277, K2 D1
BIMREIE 0.86 TH DA, HEI1F0.11 LY | CLIZHE_TNaRENZF L&V, X371
NITYXRNRREL, MBELSHNT No 7, 11, 12, 14, 20 < & FHBEMRENIT 0.53 L7

. N
K6 ROA—FU YD EEFKELY
(No. 18)
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%o No.11, 12, 14 Z~= > F L —TERMLIZAEBTHY | TAL/TH10 TH D,

—fRAIIZ, Na'tE NaCl (2. TH |3 REE
W—WEE)ICHERT D2 EBZ VA,
M2.3L0. ENThERST-AF L
DFERDENREBEZXBND, 412 [Na* 4
+TH] & [C1 +TA1] OB %/~7, No.
4, 6, TZRVWTISHEAL TR, 1%
Hlx 0.89 Lipo7c, PHAREHE, T
FARRIIATH Y, KD L | s
2 X OPEE & W L Na REEH S Ca 1L /
M EEBHR L TNDHEDTHA I, o 00 200 0 400 S0 600 700
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