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R A2 Ui FBBIAR
Source of Water by Purpose
Piped |Public Private|Neighbors Bottled|Water | Rain/ None No Total
Water Well/Tap| Tube Well/Tap| Water [Vender|Creek/ Answer
Supply Well | (Free of Canal/
System Charge) Pond
by YCDC
No. | For Main Source 1,209 169 | 1, 700 528 | 4,517 709 | 1,212 21 4 110, 069
Drinking | Supplemental 6 9 31 15 44 39 72 | 10, 040 0 |10, 256
Sourse
(Multiple
Choice: 2)
For Main Source 3,370 236 | 3,738 900 12 873 899 41 0 |10, 069
Other Supplemental 19 10 93 23 6 63 25 | 10,024 0 |10, 263
Use Sourse
(Multiple
Choice: 2)
% to | For Main Source 12.0 1.7 16.9 5.2 44.9 7.0 12.0 0.2 0.0 | 100.0
Tot | Drinking | Supplemental 0.1 0.1 0.3 0.1 0.4 0.4 0.7 97.9 0.0 | 100.0
al Sourse
(Multiple
Choice: 2)
For Main Source 33.5 2.3 37.1 8.9 0.1 8.7 8.9 0.4 0.0 | 100.0
Other Supplemental 0.2 0.1 0.9 0.2 0.1 0.6 0.2 97.7 0.0 | 100.0
Use Sourse
(Multiple
Choice: 2)
F A3 WU7ii FARBIZH
For Drinking | For Other Use
Main Source No. of Household who 5, 567 5, 376
Answered
Maximum 150, 000 270, 000
Minimum 0 0
Average 5,636 4,477
Median 1, 200 700
Supplemental Source | Number of Household 77 116
(Multiple Choice: 2) who Answered
Maximum 90, 000 36, 000
Minimum 0 0
Average 3,997 6, 102
Median 0 0

# A4 Q48a: Q47 12T YCDC /KiERER: & & 2 7 ADKHA ST i

Payment Mode
Flat Rate | Metered | No Answer Total
No. 1,041 1, 790 570 3,401
% 30. 6% 52. 6% 16.8% | 100. 0%
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% A5 Q48b: Q47 12T YCDC /KiEBER: L B X T AD A — A

Ownership of Meter
Yes No No Answer Total
No. 2,132 702 567 3,401
% 62. 7% 20. 6% 16. 7% 100. 0%

# A6 Q48b: Q47 (T YCDC AKiE#ERE L B 2 7= ANTA—F A E D A —FEhiRin

Operationality of Meter
Yes No No Answer Total
No. 2,003 125 4 2,132
% 93. 9% 5. 9% 0. 2% 100. 0%

F AT Q48d: Q47 12T YCDC 7kiERER: & & % 72 N DHE /K B

Duration of Water Supply Hour (Hours)
Less than 3 476 7712 |13 718 | 19 T 24 No Answer Total
No. 1, 223 334 321 144 809 570 3,401
% 36. 0% 9. 8% 9. 4% 4. 2% 23. 8% 16. 8% 100. 0%
F A.8 Q48e: Q4T ITT YCDC /KiEHHE & B 2 T AD AR v 7RI
Usage of Water Pump Tank
Yes No No Answer Total
No. 1, 342 1, 492 567 3,401
% 39. 5% 43. 9% 16. 7% 100. 0%
F A9 Q48f: Q47 TT YCDC KEHHE L B AT ADEHKEHE
()
Average Water Consumption (Gallon)
Less than | 51 ~ 100 | 101 ~ 200 | 201 ~ 300 | 301 ~ 400 | More than | No Answer Total
50 400
No. 580 1, 344 608 183 71 48 567 3,401
% 17. 1% 39. 5% 17. 9% 5. 4% 2. 1% 1. 4% 16. 7% 100. 0%
F A 10 Q48g: Q47 iZT YCDC AKEHERE & B X T2 ND Y — B A~DTG R E
Satisfaction of Current Service Level of Water
Highly Unsatisfied So—so Satisfied Highly No Total
Unsatisfied Satisfied | Answer
Number Water Pressure 48 476 773 1, 520 9 575 3,401
Hours of Supply 51 515 693 1, 540 36 566 3,401
Water Quantity 30 346 7 1, 664 17 567 3,401
Water Quality 80 673 573 1,479 30 566 3,401
Price 30 186 1,015 1, 5647 42 581 3,401
% to Water Pressure 1. 4% 14. 0% 22. 7% 44. 7% 0. 3% 16.9% | 100. 0%
Total Hours of Supply 1. 5% 15. 1% 20. 4% 45. 3% 1. 1% 16. 6% 100. 0%
Water Quantity 0. 9% 10. 2% 22. 8% 48. 9% 0. 5% 16. 7% 100. 0%
Water Quality 2. 4% 19. 8% 16. 8% 43. 5% 0. 9% 16.6% | 100. 0%
Price 0. 9% 5. 5% 29. 8% 45. 5% 1. 2% 17.1% | 100. 0%
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%% A.11 Q48h: Q47 T T YCDC /K8 H5: & 2 2 72 A T Q48g TAEITK U CIIERIT ARG . [
L&z - ADHEHE

Reason of Non Satisfaction to Water Quality

Color | Turbidity Odor Taste | Unsanitized | No Answer Total
No. 127 255 88 16 242 773 1,501
% 8. 5% 17. 0% 5. 9% 1. 1% 16. 1% 51. 5% 100. 0%
% 17. 4% 35.0% | 12.1% | 2.2% 33. 2%

#F A 12 Q49a: Q47 {ZT YCDC KB I L TWARW LB 2 7= ADKIRE To Rt

Time to Walk to Water Source (Minutes)
None Less than 5 |6 ~ 10 | 11 ~ 15| 16 ~ 20 | 21 ~ 30 | More than 30 No Answer Total

No. 4,958 1,171 346 90 74 3 19 42 6, 703

% 74. 0% 17. 5% 5. 2% 1. 3% 1. 1% 0. 0% 0. 3% 0. 6% 100. 0%

& A 13 Q49b: Q47 {T°T YCDC AGEITHEE L TR & & 2 T2 ADEUKIEIEL
Frequency of Draw Water (Times)

None 1 273|475|6 7|8 9| More than 10 No Answer Total

No. 4, 695 251 461 227 223 144 672 30 6, 703

% 70.0% | 3.7% | 6.9% | 3.4% | 3.3% | 2.1% 10. 0% 0. 4% 100. 0%

#F A 14 Q49c: Q47 IZTYCDC /AKIEIZEE SR L CWRWEEX T ADERDODZA T

Type of Container
Bucket | Water Bag | Polly—tank | Piped | Others | No Answer Total
No. 1,815 7 136 | 4,542 169 34 6, 703
% 27. 1% 0. 1% 2.0% | 67.8% 2. 5% 0. 5% 100. 0%

3 A 15 Q49d: Q47 2T YCDC AE I L TWARWEE 2 72 AD 1 BIOBK TOXKE
(Fay)

Water Volume per 1 Time Drawing (Gallon)
Less than 10 | 11 ~ 20 | 21 ~ 30 | 31 ~ 40 More than 40 No Answer Total
No. 6, 167 11 19 32 340 134 6, 703

% 92. 0% 0. 2% 0. 3% 0. 5% 5. 1% 2. 0% 100. 0%

# A 16 Q49e: Q47 (2T YCDC AEIZEERE L CWRWE B X T ADSEEKERE

(He)
Average Water Consumption (Gallon)
Less than 51 ~ 101 ~ 201 ~ | 301 ~ | More than No Total
50 100 200 300 400 400 Answer
No. 1,813 3, 190 1, 198 277 110 74 41 6, 703
% 27. 0% 47. 6% 17. 9% 4. 1% 1. 6% 1. 1% 0. 6% 100. 0%
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= A 17 Q49f: Q47 IZT YCDC AGEITHEES: L TV & & 2 7= ADEEFAKE Y — B 2R~ 2 B

Satisfaction of Current Service Level of Water
Highly Unsatisfied | So—so | Satisfied Highly No Total
Unsatisfied Satisfied | Answer
Number Water 17 307 | 1,069 5, 145 132 33 6, 703
Quantity
Water Quality 36 927 825 4,720 153 43 6, 704
Price 12 266 | 1,704 4,117 270 335 6, 704
Access to 36 332 947 5, 150 178 61 6, 704
Water
% to Water 0. 3% 4.6% | 15.9% 76. 8% 2. 0% 0.5% | 100.0%
Total Quantity
Water Quality 0. 5% 13.8% | 12.3% 70. 4% 2. 3% 0.6% | 100. 0%
Price 0. 2% 4.0% | 25.4% 61. 4% 4. 0% 5.0% | 100. 0%
Access to 0. 5% 5.0% | 14.1% 76. 8% 2. 7% 0.9% | 100.0%
Water

3 A 18 Q49g: Q47 IZT YCDC AGBITHESE L TV & 2 = AT Q9f TAREIZH L THRELT

W2 UWVEEH
Reason of Non Satisfaction to Water Quality
Color Turbidity Odor Taste Unsanitized No Answer Total
No. 244 118 136 233 143 104 978
% 24. 9% 12. 1% 13. 9% 23. 8% 14. 6% 10. 6% 100. 0%
% 27.9% 13.5% 15. 6% 26. 7% 16. 4%

#F A 19 Q50 BAMAKE BEFKERIIHT 5540
Ideal Water Consumption Volume (Times)
1.0 1. 25 1.5 2.0 3.0 More than 3.0 No Answer Total
No. 7,432 778 424 1, 125 131 178 1 10, 069
% 73.8% | 7.7% | 4.2% | 11.2% | 1.3% 1. 8% 0. 0% 100. 0%

#£ A 20 Q51: ERBIKDALE L

Treatment of Drinking Water
Boiled | Filtered Boiled Buy Mineral No Purification No Total
and Water Treatment Equipment Answer
Filtered
No. 417 4,111 785 4, 500 47 208 1 10, 069
% 4. 1% 40. 8% 7. 8% 44. 7% 0. 5% 2. 1% 0.0% | 100. 0%
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F A.21 Q52: KEMEREERI

Water—borne Disease
Yes No No Answer Total
Number Diarrhea 141 9, 927 1 10, 069
Dysentery 61 | 10,007 1 10, 069
Cholera 6 | 10,062 1 10, 069
Infectious Hepatitis 15 | 10, 053 1 10, 069
Typhoid or Paratypoid 10 | 10, 058 1 10, 069
Malaria 8 | 10,060 1 10, 069
Dengue Fever 42 | 10, 026 1 10, 069
Others 38 | 10, 020 11 10, 069
% to Total | Diarrhea 1. 4% 98. 6% 0. 0% 100. 0%
Dysentery 0.6% | 99.4% 0. 0% 100. 0%
Cholera 0.1% | 99.9% 0. 0% 100. 0%
Infectious Hepatitis 0.1% | 99.8% 0. 0% 100. 0%
Typhoid or Paratypoid 0.1% | 99.9% 0. 0% 100. 0%
Malaria 0.1% | 99.9% 0. 0% 100. 0%
Dengue Fever 0.4% | 99.6% 0. 0% 100. 0%
Others 0.4% | 99.5% 0. 1% 100. 0%
# A.22 Q53: FRAEEE
Frequency of Infection
1 275 (6 10|11 " 20 More than 20 No Answer Total
No. 121 109 7 1 1 1, 391 1,630
% 7. 4% 6. 7% 0. 4% 0. 1% 0. 1% 85. 3% 100. 0%

% A.23 Q54: AV —ER~DOXIAE B

(Kyat/H)
Willingness to Pay for Water Service (kyat/month)
Less 501 ~ | 1,001 ~|2,001|3,001 |5,001" More No Total
than 1,000 | 2,000 | 3,000 [ 5,000 | 7,000 than Answer
500 7, 000
Number | For 24 Hours’ Water 2,680 | 2,737 | 1,461 | 1,124 692 143 1, 231 1| 10, 069
Supply (Untreated)
For 24 Hours’ 2,279 | 2,191 | 1,557 | 1,221 | 1,040 264 1,516 1| 10,069
Drinkable Water
Supply
% to | For 24 Hours’ Water 26.6% | 27.2% | 14.5% | 11.2% 6. 9% 1. 4% 12. 2% 0.0% | 100. 0%
Total Supply (Untreated)
For 24 Hours’ 22.6% | 21.8% | 15.5% | 12.1% | 10.3% 2. 6% 15. 1% 0.0% | 100. 0%
Drinkable Water
Supply
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B. /KIFFAE

L FHAKIR Rk EFDIK) OBRERT ¥ vV

BIA YCDC KJFRTH 5 977,400 m®/day (215 MGD) (E5| &Fe&FIHI 5, BT, KFEEOJLKIC
2 5720, FHAKROBER TH 5 Kokkowa & Toe JIIH 6 DHUK Z#iEd %, BIIE YCDC A3 - T
WD HITFZK 20MGD 1, Bz e /KR A fe R U B /K B sk 235 S V7= Bl CREIL 3 5B Ch D, &
B. 1 IZRFEIAIRO —E 4, X B. 1 12% ORI EX &R,

F B.1 2040 FEZRBIT B Y T HETHBARICKIT 23 EAFE —&

Current Water Supply Volume
Name m’/day MGD

1) Existing Water Resource

Gyobyu Reservoir (Surface water) 121, 500 27

Hpugyi Reservoir (Surface water) 243, 000 54

Hlawgar Reservoir (Surface water) 63, 000 14

Ngamoeyake (Surface water: First + Second Phase) 405, 000 90
Sub-Total 832, 500 185
2) Planned Water Resource

Lagunbyin Reservoir (Surface water) 135, 000 30
Total-Existing fixed sources 977, 400 215
3)Required river source

Kokkowa River 1, 909, 300 420

Toe River
Total 1) + 2) + 3) 2, 886, 700 635

i JICA FHAN]
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B.1 2040 FEITBIT B ¥ I HEHBERICEIT 3 KEMER

2. BEFFRT/KMLOFEAM

2002 & v I iR /K e EREIFEA T, Gyobyu, Phugyi. Hlawga. Ngamoyeik {ZHllx T, BE¥
BHH ORI TH > 7= 03 o =2 23V Lagunbyin O RFKMIZ DWW TAKINZ AT 2D
I EAT T2, OWTHARIIE, 1998 FEDFL 72 TIESDOE L & D72 1995 45 5 A ~2000 4F 12 A DT
KM T — & %2 W THBL L7z, JICA2002 FEFRAIZIS 1T KNI T  ADSHfER %23 B. 2
2R L YEKARIZ 31T 2 A Rk AR AL DOMERF 2 S -12 BEF D HT/K LI 868, 600 m’/day (186. 5
MGD) 2NHEfRESND Z & s L=, 723, Lagunbyin Bp/kithns 1% 10MGD O¥H N FRETH D &

SHTLT=N, DETH 7272 2002 4F

B-2
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£ B.2 MAKMITIRIT HKINZANT » ARER

Name Low Water level Water Supply
Unit: ft Unit: m*/day (MGD)

Gyobyu Reservoir 138.0 118,300 (27.0)
Phugyi Reservoir 90.0 245,700 (54.0)
Hlawgar Reservoir 47.0 75,075 (16.5)
Ngamoeyake (First + Second 81.0 409, 500 (90.0)
stage)

Lagunbyin Reservoir 46. 0 45, 000 (10. 0)

High: JICA WA

& T, 2002 A DRI T o AfERZ I 2 7212, A RIOFHA CTEI D534, 12002
ERETHWENET —Z OB RO 21To72, Zhid, FICAFLEENET —4
(2001~2010 47) &, JICA2002 AEFA: CTHOAT L7oiiET — 4 (1995 4= 5 H ~2000 4F 12 H) OB
P& 3T LTz,

a. R BLEICEH T LA H)

2002 EFRAE THWIZBKRE L, 2001~2010 FEFOTF—X Z M -BAkEEZ LI E Z A,
2001-2010 4E D IR K Bl 1965-2000 DK E LV £ -7, 2001-2010 FfEK & TOROE
FINTNOBIFT CH e holo Z &P LT,

b. FEkA ISR

2002 FEFRA CIL, FMBKEDOIREME % Bago, Tharrawaddy 72 & N Kaba Aye OBLAIFT %
SR, 1 AMNG 12 AL TORMEZ W THA L7z, & B.3 1%, Gunbel T b7 I IEHE
ROFMBENEZ T,

* B.3 FHIFERERNE &

Station 2 years 5 years | 10 years | 20 years | 50 years 100 Nos of
Name years Records
Bago 3,284.9 | 2,922.3 | 2,740.0 | 2,598.7 | 2,454.5 | 2,369.3 36
Tharrawady | 2, 206. 1 1,963.4 | 1,829.9 | 1,719.1 1,597. 1 1,519.2 36
Kaba Aye 2,680.7 | 2,413.8 | 2,296.5 | 2,214.5 | 2,139.7 | 2,100.4 33

Hi: 2002 JICA FH#&

F B.4 (3, 2001 425 2010 4EF TORCHOFEMBENRIZI T 2 IBEEMRZ R, KBRIFT
[ZBWT, 10 FOIFBIBHEROBERNEICK S RERITR < BIEIITED &0 L 5,

% B.4 2001-2010 EDBEREIC L 2ERFEEEERNE

Station Name 2 years 5 years 10 years

Bago 3, 386. 0 2,854.0 2,513.0
Tharrawady 2,165.0 1,847.0 1,831.0
Kaba Aye 2,757.0 2,478.0 2,315.0

i JICA FHA]

IO DOFERENG 2002 EFHAE (K B.2) ICBITAKINE AT v ZAOFERIL, IpkilicBiT 5
BEAEAKIE (£ B. 1) OBIEE S U TR ARETH D & flbr L7,

B-3
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3. FrHKIEBI R EDFHM

3.1 HMmRERE

AElOFE TiE, Hlaing, Kokkowa 72 & TNMZ Toe JIZHi7= 72 /KM & U CEE Lz, 728,
Yo T EYALS Bago )0 B OBUKATEEM: X, BEIZ JICA2002 4= MP G2 T, KW\ Z &3 L T
WD TS O IAKIED S OBUKFTRE R, REN R D72 < R DD 1~4 H OEICK
& K1FT %, Hlaing JIl, Bago JIIDWET —Z b/ EIL, RRKBEOBIB L Z 10050 1
IR FLCWD Z ERFAERND,

BUE, FrEUKIRGER C o 21Tl eI I3k S ARMBIIATThILTWnD Z & 2R L
Too AEMIZZNOKAT — X ZIREHRE T D720, REREMA S E, ARERENE O S 2 (K
#5 L. Kokkowa JIIC 2012 4 11 A, Toe JIITI% 2012 4E 12 HIZFHM L7-, [FEEIC. HH D/ N &
ZRET D720, 201343 AITHIEZIT o 7o, FI2HTHKEAKIRO JEEIZ 31T 5 3R o
AEGHER Lz, UTICHIERRE £ L O TRT,

ol i (A f) e
20124E 12 2013 4 3 A
Kokkowa )| 1,941m*/s (11 H 24 A) 1,233m’/s (3 420 H)
Toe JI| 2,572m’/s (12 A 11 H) 1,930m’/s (3 4 18 H)

L RS R

3.2 {AJIHERFIL &

NS OBUKZFIET 212H72 0 . B ORE, 13, 5Bl E 2 B8 L TED D MR
BICHAEE T DMEN DD, T EBUKAEERORFINIEFRHETH Y | FKOIER 72HH8 2 HE
I o7-lcnBEeiEzfiL, [KER LOBRELE LTEDIMETHLH D, EFTEIL. B
KIKFD T2 63, 14365 H Z2 18 U TRJINCI T DK O IER 2 REOMERF 2 X5 & DO TH 5,

— 7 CHEFFIR R, BUKGHEOALE I & EZ T X TRHATE RN E WO FiEO S &
¥ BBl B B e EOBU TR B ONS BN B 5 MERH 5, 7277 LA RO
B CIE, HERFRE 2 BT 2B 312l TS, BBEOBA ., HERFREIX 10 4575
BT R & 10 Ffe/ NBAKI EORICIE T 5 (ERRETE X P58 [E L25@E ik 1949 A)
EENTWD, SYEEOWINFHEITENEE IRE S BARLZ EMEESNDD, 1) Z 460
KOLEENL, AEET —X2 D) bE/IKMERRIC L TE LD L, 2) 34O &R
MERFIR ) < 10 R/ NBAKIERE] THD 2 L ZRHRIC, #EREREE 110 Fi/MNEKTRD Y
SRR SAREL T, BUKFTRERAHEET 2 2 LT Lz,

WD OERERUK FTREE ORHL & 72 5 FAEB KT EE, K 5.6 DT o ATH-> THE LT,
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% B. 5 Kokkowa JI[iZ31) % EUEEKIEEDOEH

Process Sub ject Remarks

A Set of Basic Condition (River Cross Section of | Refer: Actual river cross section
Target River)

B Set of Basic Condition (Characteristics of Target year: 2001-2010
Minimum Rainfall over the Past 10 years)

C Set of Cross Section Area (A) and Velocity (V) | Refer: Measurement of river flow
in 10-year minimum drought discharge discharge on site

D Calculation of 10-year minimum drought Q=AxYV
discharge Q)

High: JICA WA

3.3 JKIREEA

3.3.1. Hlaing)!l (Gwedanshe Hi[X) & Bago )l

Bago JIIDWE/KIEEITAY 1 m*/s (20MGD) &7 <[ D2 IRE A ST W BUKHUR IZ A e 0
ERRICZ2 0B, Rk RN E L 2 D720, Bago JIITTORUKITEHEI 2 SRS L7 (JICA2002 4F
A

FIFAA ClE, Hlaing JIIZ2>5 11.4m° /s (220MGD) 2SEUKFA[RECTH D & L TUWM=A3, L L7
b, FOBEBEEMBAOR Y IR 2.287 nt/s) RHRBEIN-LITMAE T, &E61C
89. 64MGD (4. Tm’/s) OEWEFHHEIDMFATE L TV D HEDHER STz, T OTo ORI RS 4. 0m’/s & 4]
ET D e, KEKEE L THBUKATREZ K EIZAFAE L 72\, 16> T, Hling 2D ORUKIZTE 72
v,

3.3.2. Kokkowa JIl

a. FEARFZMOFRE OKEAENT HFE D% E)

X B. 2 1ZEUKSED ORI ORERERTH Y . KR mAEITS L% 2, 1700 Tho7-, =
DEFDOIKNL 2. 89Ft (9 1. 2m) 1L, X B. 3 DiEDKNZENME B35 & B0 FARKNMIZIT W E D
THol,

! UKL : W=220m >

A

A
vy

BKAKAL 1 W=210m

wi
i

“ ——
A.\‘-—v‘-\ i "_/" gt
1 J el lenl .
'v.—&-—-ﬂ/.‘- = ar )

Wide (m)
il RS

X B.2 Kokkowa JI[JTf# (Pan Taing #iX) (Z31T B AKERAEMTX
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i 4 I\ ~_\ /| Xeriosical (AM b:4U)|

\ W /

Water Level (tt)
o=
[2F]

Ve KRN : H=1.7ft il & KN7 - H=2.89ft

Hid: JICA FHER
B. 3 Kokkowa JI| (Pan Taing H#i[X) (Z8\F D/KAZEHE) (2008-2011 £F)

b. FEASMORRE (10 FFh/NERNORHE)

2001-2010 23T D FER ORERFHEN O | FM A8 U TOR/PBERIZ 2010 £ TH 72, 2010
FEDORERINE EN TV D 2008-2011 FEDAEE Z & D Kokkowa 1| DKL ZEE 23 B. 6 (259, 2010
FEORRAKNM (FH) 1B L2 18ft (K 5.4m), 355 HKNLITH 1. 7ft (49 0. 5m) . F/hKAn (R
) 1 1.0ft (R0.3m) Tho7e (KB.3ZM), £72 2010 FOKRAFrMEIT, AR & ik LT
., AERAKNL (FEHD 1281 D RAEAMIAEE X 0 HIRW 2 ERFEAEIL D, LD, il 10 4Ef o
B/ NERAEEE CThd 5 2010 4RI, FEUER KRBT Uiz SRS 7o, FEYEE /KT R O KNI
2010 4 Kokkowa JI|D/KNEEE N5, IO @ AKALRF DA 10 43D 1 EHERI S5,

%% B.6 Kokkowa River M4ERI/KNATZH) (2008-2011 4E)

ATt
Max 95th day 185th day | 275th day | 355th day Min Mean
FY 2008 17. 2 10.0 8.0 6.2 4.5 3.5 8.8
FY 2009 17.2 10. 3 7.0 5.8 4.0 3.0 8.0
FY 2010 18.1 12.2 6.0 3.6 1.7 1.0 7.6
FY 2011* 17.2 12.2 7.2 4.5 1.2 1.0 8.1

*2011:2010 4F 8 A ~2011 4 7 A OB CHAERE & 13 R 5,
HHL: JTCA FHA

c. FEUEVE /K EIZ 31T B AT R - bt D% E

- HEYEEIKITERFOKALITER B. 6 OERIKAZB DD 1.7t & LIRS RERICE 2D &
B.2 2589 210m OKGZHIERE & ZIXFE) & 7eo7e,

- HRYEEKF RO KEErmAE L, ANHIEROK 100 43D 95 THHK 780 m® L% E (FRER
fiLA== A" 2,170 - H(2.89-1.7) ft x W(210 + 220) m / 2) L7z,

B-6
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- FEYEEKGEEFFOFHIZ, X B. 2 ORKTHIE (2012 48 H) OFEENOEONTZX B. 4 DK
EOTIE R A &R V ORMRIK TR, 2 XV, BEHNCBIT A EE L. IO KAL) 3
D1 THAHO0. bn/s EERTEL,

2
18
16
14
12
1
0.8
0.6 I
0.4
0.2
0

Vim/s)

0 1000 2000 3000 4000
Alm?)

High: JICA WA
B. 4 KE WM & FiE () ©BIt&X (Kokkowa JI)

d. FEHEVE K & oD L HY
Q minK = A x V = 1,045 m’/s
A = 2,090 m*: Kokkowa JI| D H:AEVE /Kt BT F5 1T 2 AKHE Wrifi FE
V = 0.5 m/s: Kokkowa )| FEUEVE /K &I F5 1T 5 itk

e. 2013 fE¥E KM (3 H 20 H) Oii&MIE
JKAL 0. 23Ft, Wi 1, 233m’/s DSz, Z ot FELOHEEME 1, 045m3/s IZIFIE TV & W
25, 70k, 20124 11 A 24 H OFERFREIT 1, 941 /s, ZDOREOKALIL 2. 89ft Th o7z,

f. HUKATREEDOHEFE

HLZRIZ 1T % Kokkowa JI172 B O RIRERUK &I, ESEREIEE O BUKGEHI-CHERFi R 2 B8 L Tie
KEOFEB20m" /s & LTz, 7ok, REBEMANOOET VU 7IZL D L, HoKGTEMELIC
JEWEF TN 2N EORUKEIZLU T O LB Thd, ZOKEITKEDOTKREIZITHEL 52
MW TH D,

Pantaing Sluice(1) 10.12MGD

Pantaing Sluice(2) 52.85MGD

Khunnaingtan Sluice 47.98MGD

Chaungnyiako Sluice 42.47MGD

AEF 153, 42MGD (12. 0’/ s)
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3.3.3. Toell

a. FEARGEMORRE OKEHENT FAE D% E)

4 B.5 ([ZHUKAEZD D 2012 42 12 A 11 AR OMER R Z R U, KBTI ITs L2
4,340m* & L7z, Z D& EOKMBIEMIZ 60cm TH Y, X B. 6 DANEEHEN D315 &RV i
EARNLIEN S D TH 572,

HE KA : W=880m

Vy

187K KT : W=800m

f/’\ﬁ."'{ \/ \\ J’;

Wide (m)
High: JICA WA
B.5 Toe JINZ T B /KERREMT

600.0 ——H.W.L(Max)
5000 1 ——LW.L(Min)
Aver (6:00AM)
400.0 ' A
| /
300.0 A

~ AU AL
g0 lvivivi Rk v

Ded88 Y Dec\®0 / Dec-92 Dec-94 Dec-96 De%QS Dec-00
-100.0

Water Level in Toe Rlver (cm)

EAOKNT - H=40em | Y7 | MIEAS: : H=60cm

#
B.6 Toe JI| (Pann Hlaing HiX) 23} BANZEE) (1989-2002 4E)

=

i JICA

E“Eu
I
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b. BEARGMORRE (GEUEYE KT & DR

FLHEVE KT I, Kokkowa JI| & [AIRRIC 2010 4RIZAE L TWHRIHET, PRt 7wt ATk > T
HEE LTz, 72721 Toe JIID 2010 4F/KALT — X IFFER TE TV W2, (F1ET DT — # B
(1989 4F 1 H~20024F 4 A, BLU2011 43 A~20124E8 F) 76, UTFOREEZITo1=,

- 1989 4F 1 H~2002 4 4 A DKM T — 4% %% B. T 1T, KT —Z BPIFEET HELIL, 355
A AR/ NI R CE e o T,

- T —4 (2011 4F 3 H~2012 48 A) D KANIE 354-486¢cm, e/ NKAZIE 80-300cm Td
STZ LN, ZOMEITBEEDKMT —F (1989 4 1 H~20024E4 ) LEnL->TWn5b, #it
W, BEDOKAT —ZITBRERICBWTH AR TH D & L,

- 1989 41 A~2002 4F 4 H OxtR MM (7 13 4) T, F/IKALIE 1989 4= TH 0 355 H KL
I$-40cm, F/NKRALIE-46em Th-o7z, LRMOFIEE LT, ZOFEED 355 HKN 2 FLUER
KIREFRFDO & O LNLESIT 72,

# B.7 Toe River MDA/ A E) (1989-2001, 2011-2012 £)

N ft

Max 95th day 185th day | 275th day | 355th day Min Mean
FY 1989 273 190 46 -20 -40 -46 77.1
FY 1990 312 216 84 -14 -38 -45 104. 2
FY 1991 312 220 56 -18 -46 -56 101. 1
FY 1992 386 296 160 0 -29 -34 158. 6
FY 1993 426 292 178 127 113 100 221.1
FY 1994 314 127 105 - - — 153.9
FY 1995 430 344 186 92 - — 234. 1
FY 1996 432 320 190 116 85 76 218.3
FY 1997 426 168 120 96 - - 178.9
FY 1998 430 296 130 — — — 234.6
FY 1999 690 321 180 90 60 50 211.4
FY 2000 398 270 188 140 110 100 214. 1
FY 2001 376 300 180 100 60 60 201.9

High: JICA WA

c. FEUEVBIKY R 351 B AT AR - Dt DR E

- FRMEVEKIRERFOKNALIX 2012 42 12 A 11 HOFERE Y Im K< 720 WML, K B.4 226
#J 800m & g% iE L7z,

- FRUEVEK R ERFOKEBrImAEIL, EENE O 11 530 10 THHH 4,080 m?* L RE GRER
A= A 4,340 - H(0.6+0.4)ft x W(880 + 850)m / 2) L7z,

- PREOIFEME (2012 412 A 11 ) IXFEMAEC T, MEODRNWEI A I 7 LI TEY,
FEHETH D5 0.6 m/s ZERH LT,

e

5 Y VB K e £ 0D L

Q minT = A x V = 2,448 n’/s

A = 4,080 m*: Toe Il ELHEVE /K &I I3 1T 2 /K BB i A
V =0.6 m/s: Toe JI|OFEAEE KB I 1T % iR
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2012 4F 12 A 11 HOFERGEEIL 2,573 m’/s. Z OREOKALIE 60cm Tidh -7~

f. BUKATRE R DHERE

SFRHIRJE DI 35 1T 2 UK IR S L TR b T, #RITBIT D Toe 726 D AIRERUK &
(T, MERFITEZ 0 & L 1,220 m*/s & L7z, 728, Toe )l 6 DOATRENUKEIL, H/KSG T E#D
BRI HEE R EOFHE b 0 MFEA~DREIT RN LB L TV 5,

fHk & LT, FRiaiRfId 5,
o  Kokkowa JI|D/K{Z « W ERIE (201248 A 10 H, W4 11 A 30 H, 20134E3 A 20 H) (&
FEREWE)
o Toe JIIOKNL « FEEHIE (20124 11 A 30 H, 201343 A 18 H) (RIEHEMA)
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Discharge Measurement Summary Date Measured: Friday, August 10, 2012

Measurement Information

Site Name Kokkowa River U/S
Station Number i
Location Kathwekwe

System Type 2 Distance m

Serial Number 2365 ini ;i | Velocity m/s
Firmware Version 2.00 Magnetic Declination (deg) Area m2
Software Version 2.70 Discharge m3/s

Temperature  degC

Discharge Calculation Settings

Track Reference Bottom-Track Left Method Sloped Bank Width (m) 259.72
Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 2,946.2
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 1.502
Bottom Fit Type Power Fit Total Q (m3/s) 4,423.886
T A T
¢ | [(Time | Dur mp: Track DMG Wi te; _ i
9:56:56 o ol
1R | 0:0800| 27| 29121)23370] 2s070f29258f 0.597| 1505 1.33 o.aslzs4.4s| 3.264.18 auz.azh.-mz.ssal 74.1'
2L ‘“’"7’:5' 0:07:05 z7.5| 278.73 z43.osl 260.06'2,933.2’ 0.656| 1.s¢9| 0.9 1.0J255.74I 333538 95154 4,544.709' = 73.4]
air] 10496201 04726 26| 29507 z4s.71l zes‘nlz,m.'t u.zeal 1.441' 03| 027 241.aa| 317553|  893.0104,310.013) H 73.7
4L ““37‘:,}' 0:05:22  27.7| 273.51 245.4a| zsz.4s|2,930.4 u.a«ssr 1.s:a| 0.00| 031 rss.zsl 331956 9327504507817 g 7|
s|R '°=‘2f‘;| o:us:sal 27.7| 261.61] 244.13 m:.lea,oza.sl 0.788] 1.432' 00| 052423743 3,179.85 sge.ssl-t,aav.zsv & 75'
o m:w:&;' vorae|  277| 36027 m.zsl zsn.zslz,ass,sl 0,82 1.549'-0.41 n.so[zs:.o; 3,267.71)  918.504,439.860) il 73.1
Mean 27.6] 293.53|242.72 259.7212,946.2] 0.665| 1.502 0.50] 0.53]249.64] 3,257.04]  916.18]4,423.886] 0.000] 73.6
Stxl Dav 0.4f 3190 4.23] 4230 51.8) 0.153] 0.049] 0.61] 027] 7.20f 6166  23.47] 84.255] 0.000§ [X]
0.0{ 0.109] 0.017] 0.016] 0.018] 0.280] 0.033]1.212] 0.516] 0.029{ 0.019]  0.025 0.019] 0.000] 0,

{Exposure Time: 0:50:53
1=20120810095857 r,vivr; Tr2=20120810100712r.rivr; Tr3=20120810101609r. rivi; Tr4=20120810103720r.rlvr; Tr5=20120810104253r,rivr; Tr6=20120810104841r.eivr;

Comments

Tr1=20120810095857r.rivr - 16 ft; Tr2=20120810100712r.rlvr - 16 ft; Tr3=20120810101609r.rivr - 16 fi;
Tr4=20120810103720r.rivr - 16 ft; Tr5=20120810104253r.rivr - 16 ft; Tr6=20120810104841r.rivr - 16 ft;

h Compass Calibration

Results: PASS
Score is excellent.
1Magnetic interference is very low.

Calibration score: M5.00Q9

Isystem Test: PASS ) |

Parameters and settings marked with a * are not constant for al files, Report generated using SanTek RiverSurveyor Live v2.70
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Discharge Measurement Summary Date Measured: Friday, August 10, 2012

Measurement Information

Site Name Kokkowa River
Station Number 2
Location Cut Channel mid

System Information
System Type RS-M9

Transducer Depth (m) 0.08

Serial Number 2365 Salinity (ppt) 0.0
Firmware Version 2.00 Magnetic Declination (deg) 0.8
Software Version 2.70

Discharge Calculation Settings
Track Reference Bottom-Track

Left Method Sloped Bank 184.49

Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 2,920.5
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 1.319
g Bottom Fit Type Power Fit Total Q (m3/s) 3,852.217

L mp! T - MG Width 7-1- " - Na 7'-. € ) ‘ir ..‘..“r'i‘ll'-""z.'.‘: Me:
1In “’“’:: 0:03:57)  27.7) 198.36| 18081 10501{2,992.7) 0838 1283 1.23] 0.19103.62| 2,81576] 820.1503,030.061] 2 733
U “’”fgl o904 278 19588 177.4ul 163.4012,901.9 0,17t| 1.331 u.4z| 2.55/191.08 2,803.77 863.46‘3,862.077 = 724&]
3l “:“’f:;l 0:06:3 z7.a| 198.33] 18066 185.66/2,917.0 o.sml 1,320 o.ml 0.46{191.38| 2817.13|  868.99}3,670.145{ = n.al
4L “‘“ml o:os:osl zr.al 197.55178.07] 183.07(2,869.2 u.sssl 1334 o.aoI a.zslm.n 2812.07|  818.26{3,628.684 = 73.4'
Mean|  27.8] 107.58]170.24] 184.4902,920,5] 0.537] 1.319] 053] 0.87]193.67] 2,812.18] 844.97(3,852.217 0.000 73.
StdDev]  0.0] 1.05] 1. 125] 457] 0.243] o0.021] 0.41] 0.97] 2520 5200 2169 19.193 0.000 0.4
covl 00| 0.005| o 0.007, 0.016] 0.452] 0.016]0.770] 1.125 0.013] 0. 0.026] 0. 0.000 0.00

Exposure Time: 0:34:46

Irr1-zu1zouu:n:u!r.nw; Tr2=20120810111724r.rivr; Tr3=20120810114626r. rfvri Trd4=20120810115805r .rivr;

Tr1=20120810111310r.rivr - 15 ft; Tr2=20120810111724r.rivr - 15 ft; Tr3=20120810114626r.rivr - 15 ft;
Tr4=20120810115805r.rivr - 15 ft;

Compass Calibration
Results: PASS

Score is excellent.
Magnetic interference is very low.

Calibration score: M5.00Q9

lSyshem Test: PASS l

Parameters and settings marked with a * are not constant for all files. Report generated using SonTek RiverSurveyor Live v2,70
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Discharge Measurement Summary Date Measured: Friday, August 10, 2012
Measurement Information

Site Name Kokkowa River D/S Party

Station Number 3 Boat/Motor Boat

Location Kathwekwe Out Meas. Number 6

System Information

System Type
Serial Number 2365
Firmware Version 2.00
Software Version

Transducer Depth (m)

Salinity (ppt) 0.0
Magnetic Declination (deg) 0.8

Discharge Calculation Settings Discharge Results

Track Reference Bottom-Track Left Method Sloped Bank Width (m) 209.45
Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 1,141.8
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 0.500
Bottom Fit Type Power Fit Total Q (m3/s) 570.758

1 T i) e Titstania s IS (0T, 11 [l S s 5 1 Do S e S S
t | Time Duration Temp. Track C ._,3J__| Area Boat Water i :”,.f'. op Middle Bott 5;]Tt.‘
R 12"‘"';;’,:' 0:05:33] 20.4] 226.150207.23] 211.2301,151.0 0.679 n.-m;] 05| oo0fseaz| ass.a7 ss.solssz..«sl o 74
L 1220350 g0 27.9 218.93{204.57] 208.57 | 0735 09| -0.03 | 8
5 04 3 : ; 711,145, 0. 0.494] 0.09] -003(37.84 a3ss3|  88.77[565.502 . 7.
3In B o.-n7-.n9| 20.0 220.43{199.58) 207.581,149.1) 0.514 n.«sl o.ul -001)3088] 4d001]  o1s0l570.400 & 77.1|
4|L ‘2?33;?,;‘. o:as:osl z7.9| 21424 202,88 210.881,136.5 0.696] o.ml 0.42] 008|776 440.44]  s8.00/567.260 4 n.el
sln u’"f,:l 0:04:23] zn.ol 213.89f200.78] 208.781,130.3] 0.813 o.sul 031 o005{39.92| as2.06]  o1.67[583.900 - 77.4
oL A2 oi0aisg zml 2w2{201.67| 209.67{1,129.3) 0.739] o.sool 09| -006f3n6] 6|  89.53[s7473d = 777
Mean! 28.0{ 218.48//202.78 209.45|1,141.8] 0. 0,500 0.1 0.00/38, 442,20 89.81/570.7! 0,001 77.
StdDevi 02| 445 2.53] 1.29] 7.6] 0. 0.008] 0.07] 0.04] 072  5.47 1.20] 7.053 0.0 02
cov| 00| 0.019] 0012] 0008 0007 0.132] 0.017]0.445 10.120.019] 0.0 0.014] 0.01 0. 0.

|{EBxposure Time: 0:32:05
r1=20120810121438r.7ivr; Tr2=20120810122034r.rivr; Tr3=20120810122605r, rivr; Tr4=20120810123326r.rlvr; Tr5=20120810123850r, rivr; Tr6=20120810124324r. rivr;

Tr1=20120810121438r.rivr - 15 ft; Tr2=20120810122034r.rivr - 15 ft; Tr3=20120810122605r.rivr - 15 ft;
T4=20120810123326r.rivr - 15 ft; Tr5=20120810123850r.rivr - 15 ft; Tr6=20120810124324r.rivr - 15 ft;

Compass Calibration

Results: PASS
Score is excellent.
Magnetic interference is very low.

Calibration score: M5.00Q9

|System Test: PASS |

Parameters and settings marked with a * are not constant for all files, Repaort generated using SonTek RiverSurveyor Live v2.70
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