10.3 Frame Values and Geneérated/Discharged Pollution Load by Sub-area

Projected frame values and generated/discharged pollution load by province
for the years 1996, 2001 and 2011 were further broken down into 20 sub-areas

the same way as in Section 9.4.

Populatidn by sub-area for the years 1996, 2001 and 2011 were computed as
presented in Tables 10.3.1 to 10.3.3., For the calculation of wastewater
quantity and BOD load by sub-area for each target years, the same assump-
tions as mentioned in Section 9.4 are adopted. Details of computation

results are presented in Supporting Report 10.3.

Generated and discharged BOD load for the years 1996, 2001 and 2011 by sub-
area and water quality checking point are summarized in Tables 10.3.4 to

10.3.6 and Tables 10.3.7 to 10.3.9, respectively.
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Table 10.3.7 Discharged BOD Load by Sub—area (1996)

-|-===:-.:z:::=::=am_—_-=:m=:-.::::,:::;,z:::::::::z:::=====:===:::==.—::=:-_-;===::-_—=:z:—.—.::=zx:—.=::::=$:¢==+

| Water |Sub-| - Dischargad BOD Load (kg/day) j

] Quality | area | ————-——v——- Bt |

| Chacking| Code] Domeslic Factory  Live— Slaughter- Fresh Fish Matural  TOTAL |

| Point | | Urban Suburban  Rural stock house  Market Pond  Pollution |

______________________________________ ——— .‘_._.__"_._._,r._.__ﬁn.__{.____...__._.ghﬁ.“i

Ri b G| 877 0 493 852 73 8 40 10 26 2,379 |

e e e e e b e e e e e e e e e e e e e e e e e e e e e e e o i e e e o i

R2 | c2} 0 324 2,948 453 412 0 0 45 144 4,328 |

[ C3 | 1,357 824 3,705 4,123 768 3 40 32 185 11,037 |

i ca | 0 0 459 0 57 0 0 3 2p 541 |

| C5 | 1,260 649 1,988 2,818 1,117 16 80 26 94 8,046 |

| C8 | 5,071 0 2,104 9,946 587 41 40 a8 109 18,026 |

[ Totat| 7,688 1,797 11292 17,340 2,941 60 160 144 554 41,976 |

________________________________________________________________________________________ |

R3 | c7 | 0 746 2,457 1,329 612 0 0 23 114 5,281 |

]

P Nt 0 325 2,592 253 407 0 0 56 142 3,775 |

| N2 | 0 1,904 3,187 942 716 0 0 44 172 6,920 |

I N3 | 0 2,056 7,122 1,130 4,184 0 0 94 351 14,937 |

| N4 | 30 4,014 2,605 4,484 1,233 3 40 681 229 13,590 |

________________________________________________________________________________ ‘

[NST.| 301 8,299 15,456 6,809 6,540 3 40 880 894 39,222 |

e 1

| P} 0 0 1,277 o 622 0 0 0 B0 1,979 |

[ P2 | 512 2,050 3,342 7,993 1,024 & 40 35 190 15,191 |

[P ST.] 512 2,050 4,619 7,983 1,646 5 40 35 270 17.170 |

e et 1

I L1 o o 1,109 457 226 0 0 6 54 1.852 |

| L2 | 2302 120 12,009  3.305 1,061 14 40 84 403 20,494 |

| w3 | o ) 146 Q 100 0 Q Q 13 259 |

| L4 | 0 688 1,261 245 379 0 0 38 71 2,682

e e e e e e e e e e e |

[LST.{ 2.302 1,984 14,525 4,007 1,766 14 40 108 541 25,287 |

e i

| Totat| 3415 13079 37,057 20,138 10,564 22 120 1,048 1,819 88,960 |

_______ - P US|

| R4 | C8 | 0 205 3,705 2,262 1,208 c 0 561 241 8.272 |

! | co | 8258 1,067 7720 16572 1,887 104 40 655 486 36,788 )

] | C10 | 23,966 Q 6,819 0,494 264 33 120 202 274 41,172 |

I e e T e |

| | Total | 32,224 1,262 18,253 28,328 3,449 137 160 1,418 1,001 88,232 |
|GRAND TOTAL | 43,904 16,138 67,095 66,658 V7,027 227 480 2,618 3,400 217,547

+==,~;===sm==:=z:==:::;—:.—_—=;=====_—.==z::.—_:::::==::===x=====.—::::=:::==:::_—==:::-3======::::_-.=+
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Table 10.3.8 Discharged BOD Load by Sub—area (2001)

oo o o e T e e e e o e e T e S e B e B B T TR T ST I S T T T S PR T S S T B T R TR O T O i i T T I O S S SR SR S T I
f Water |Sub-| Discharged BOD Load (kgfday) i
- Quality | area | ————r— e e e — o e e e e e e e e e e e |
[ Checking| Code| Domestic Faclory  Llive— Slaughter- Fresh Fish Natural  TOTAL |
| Point | { Urban -Suburban Rural stock house  Market Pond  Pollution |
e e !
| Rt ] Ci 967 0 490 1,289 70 9 40 10 25 2,901 |
e e e —mmmmme|
|- R2 ] Cca| 0 350 3,080 648 396 0 0 45 144 4,643 |
] <l 1.580 889 3,908 6,081 642 2 40 32 185 13,359 |
| I Cc4 | 0 0 518 0 55 0 0 3 22 598
| [ C5 | 1,411 74 1919 3,872 1,419 18 80 26 94 9,667 |
] | ¢8| 6,085 o 2127 15084 702 48 40 ag 109 24,223 |
| [ e oo e e e |
i | Total] 5,056 1,980 11,582 25802 3,214 68 160 144 654 52,510 |
RS |.C7 | 0 BO5 2470 1,478 732 ] ] 23 114 5721 |
| — e e e e e e — e |
N1 0 345 2,708 362 391 0 Q 56 142 4,004 |
| N2 | o 2,043 3,415 1,340 509 0 0 49 172 7,618 |
| N3 | 0 2,212 7.418 1,535 5,313 0 0 94 351 16,923 |
| N4 | 348 4,400 2,507 6,320 1.475 3 40 681 289 16,017 |
VO
INST] 348 9005 16048 9,566 7,778 3 40 880 894 44,562 |
e |
| P1| 0 0 129 0 744 Q ] o 80 2,115
[ P2 | 605 2,416 3,206 11,016 1,225 6 40 35 190 18,829 |

| m e ——— —
| PST.| 605 2416 4587 11,016 1,969 & 40 35 270 20,944 |
| e ——- et |
| L1 | 0 ¢] 1,190 651 189 0 0 B 54 2,090 |
| L2 ] 2489 1,200 14,296 4,958 1,027 14 40 ‘64 403 24,581 |
| L3 | 0 0 140 0 120 0 0 0 13 273 |
| L4 | ) 794 1,273 273 454 0 0 28 71 2,903 |
[ o e |
|LET.| 2489° 2084 16,890 5.882 1,760 14 40 108 541 20,847 |
| Total| 3.442 14,400 40,013 27,942 12,280 23 120 1,046 1,819 101,074 |
___________________________________________________________________________________ i
R | C8 | 0 220 3,821 2,873 1,563 0 0 561 241 9,269 |
[ Co | 9,653 1.178 9,080 17,872 2,258 100 a0 855 486 41,423 |
| cio} 30,537 0 10019 10,205 312 34 120 202 274 51,783 |
[ e e e e
| Total] 40,190 1,398 22,920 31,140 4,124 134 160 1,418 1,001 102,485 |
[GRANDTOTAL|[ 53,656 17778 74,055 86,173 19,677 234 480 2,618 3.,400° 258970 |
s rm s s e S s s R e e st S mTm S e i e R S B B B e R SR R
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Table 10.3.9 Discharged BOD Load by Sub--area {2011)

drrmr s s s N e s e T e S S S e e T e e e EEy ] = mmmma e e P Y
| Water |Sub-| Discharged BOD Load (kg/day) f
I Quality | aren [ o o e
| Checking | Code} Demestic Factory  Llve— Slaughter- Fresh Figh Natural TOTAL |
| Paint | | Urban Suburban  Rurat stock house Market Pond  Pollution |
b et e e e e e e
| R1 | 1] 1,166 4] 501 2,249 65 10 40 10 26 4,067 |
R |
| Rz | Cz| 4] 408 3.194 1.034 364 0 0 45 144 5,189 |
I | cat 2122 1088 4226 10,335 539 2 40 32 185 18,529 |
i | c4 | 0 0 626 0 52 0 0 3 22 703 |
| | C5 | 1.756 965 1,667 6,536 1.802 22 80 26 94 12,948 |
[ b c6 | 862 0 1778 28367 842 60 40 a8 109 39,854 |
O
| | Total| 12,498 2421 11,491 46,272 3,589 B84 160 144 554 77.223 |
T I
| R3 | c7| 0 1280 2,287 656 879 0 0 23 114 5,248 |
| e S
| N1 | 0 389 2,843 578 359 o 0 56 i42 4,367 |
| N2 | 0 2340 3914 2,071 502 0 o 49 172 9,057 |
[ P N3 | o 2801 7792 2275 6,747 0 0 94 351 19,860 |
i | N4 | 460 5,319 2,150 10,186 1,771 3 40 6§81 229 20,839 |
| et S |
INST.| 460 10658 16609 15110 9,379 3 40 880 894 54,123 |
| e —— e e e e e
| P1 0 0 1470 0 892 0 0 0 8 2142
| b P2 841 3,356 2,858 16,603 1.471 7 40 35 180 25,401 |
| e T i
! |PST.] 841 3,356 4,028 16603 2,363 7 40 35 270 27543 |
| e S
I | L1 0 0 1,327 1,008 158 0 0 6 54 2,561 |
[ | L2 2010 1,277 19,183  8.585 959 14 40 64 403 33,446 |
i I L3 ) 0 113 0 144 0 0 0 13 270 |
| [ L4 | -0 1,088 1.213 121 545 Q 0 38 71 3,076 |
L I
] JLST.| 2,810 2,365 21,846 9,713 1,806 14 40 108 541 39,343 |
| o YL
} | Totat| 4,211 17,668 44,860 42,082 14,427 24 120 1,046 1,819 126,257 |
J o e e e e e
| R4 | c8 | 0 253 3,898 3470 1,864 0 0 561 241 10,287 |
| [ Cg | 12,253 1.413 12,759 26,649 2,711 98 40 655 486 57,064 |
| | C1o] 49,413 0 20,544 15,263 374 38 120 202 274 86,229 |
l ______ e e e e e e e
i | Total| 61,686 1,666 37,201 46,382 4,849 137 160 1,418 1.001 153,580 |
| GRAND TOTAL | 79,541 21,765 94,053 135985 23,040 255 480 2,618 3,400 361,127
oo —----““—H‘**-**ﬁ:=========::==:=:::::.::=====.—_=-.=====:::::::z::::::::::::::::::::::-l—

10-25



10.4 Concentrated BOD Lead by Sub-area

Concentrated BOD load by different pollution source is calculated using

assumed concentrated ratio presented in Section 9.5.1.

Tables 10.4.1 to 10.4.3 present calculated concentrated pollution load in

the years 1996, 2001 and 2011, respectively.
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Tabie 10.4.1 Goncentrated BOD Load by Sub—area (1996)

== e e = mmmmmmms B L T LTI
| | i Concentration Ratio and Concentrated BOD Load by Sub—area (kg/day) |
| I R v |
| { Land | Domestic Factory Live— Slaughter- Fresh Fish Natural  TOTAL |
Water | I Use | Urban Suburban  Rusal stock house  Market Pond  Pollution |
Quality | Sub-—-} —-—-— ——— B T e
Chacking| area | C.Rate| [
Point |Cede| UCR| 0.5 0.2 0.1 0.2 0.1 0.2 0.5 0.1 10 - |
| | BMRj 0.9 0.5 0.2 0.5 0.2 0.5 0.9 0.2 1.0 -
o | | T o {

At | Gt | 438.5 0.0 49.3 170.4 7.3 1.6 20.0 1.0 26.0 7141

| | |

| Rz | cazj 0.0 648 2048 90.6 41.2 0.0 0.0 45 1440 6399
| C3 | 678.5 1648 370.5 B24.6 76.8 0.6 20,0 3.2 185.0 2,324.0 |
| C4 | 0.0 0.0 45,9 0.0 57 0.0 0.0 0.3 22,0 73.9 |

| €5 ] 630.0 129.8 198.6 863.6 1117 3.2 40.0 2.6 940 1,7735.

} C6 | 2,535.5 0.0 219.4 1,989.2 58.7 8.2 20.0 3.8 109.0 49438

[J— et e e e o e e e e e e e e

| Fotal | 3,544.0 3594 11202 34680 294.1 12.0 80.0 14.4 5540 98,7551
_______________________________________________________________________________________________ |
| ! !
i A3 | C? f 0.0 149.2 245.7 265.8 61.2 0.0 0.0 2.3 114.0 838.2 |
! | ———- e
f | N1 | 0.0 £5.0 259.2 50.6 40.7 0.0 0.0 586 142.0 563.1 |
] N2 | 0.0 380.8 313.7 188.4 716 0.0 G.0 4.9 172.0  1,131.4 |
| N3 | Q.0 411.2 7i2.2 226.0 418.4 0.0 0.0 0.4 351.0 21282}
| N4 | 150.5 8028 260.5 896.8 123.3 06 20.0 68.1 229.0 255186

i S, e
| [N 8T, 1505 © 11,8598 1.,54686 11,3618 654.0 0.6 20.0 88.0 824.0 6.374.3 |
l |— -—- - e - —
{ P1| 0.0 00 1277 0.0 62.2 0.0 0.0 0.0 80.0  269.9 |
{ P2 | 256,0 4100 3342 1,5986 1024 1.0 20.0 35 160.0 29157 |
| - - - |
[PST.| 2560 4100 4619 15986 1846 1.0 200 35 2700 8,856 |

l J— N R e
[ Lt 0.0 0.0 110.9 9.4 22.6 0.0 0.0 0.5 54.0 2795 |
LLe | 1,151.0 2592 1,2008 = 661.0  106.1 2.8 20.0 64 4030 38104
| 13 0.0 0.0 14.6 0.0 10.0 0.0 0.0 0.0 13.0 37.6 |
| | L4 | 0.0 137.6 126.1 49.0 37.9 0.0 0.0 3.8 71.0 425.4 |
| | == e e e i
i |LST.| 1,15610 3968 11,4525 801.4 176.6 28 20.0 10.8 5410 45529
| D e |
| | Total | 1,567.56 26158 37057 40276 10564 4.4 80,0 1046  1,819.0 14,951.0
| e - e |
! | I I
| R | CB | 0.0 41.0 370.5 452.4 129.8 0.0 0.0 56.1 2471.0 1,250.8 |
| - ] Co | 74322 5285 {,5458 82860 3774 52,0 360  131.0 4860 18,874.9 |
| { C10] 21,569.4 0.0 13638 47470 52.8 16.5 108.0 10.4 274.0 28,171.9 |
' ! _________________________________________________________________ [ — ————
| | Fotat } 29,001.6 5695 3,280.1 134854  560.0 685 1440 2275 1,001.0 483376
T BN
| GRAND TOTAL | 348416 35447 8,i643 21,1514 19178 86.5 2304.0 3475  3,4000 737578
Frmmee D I N I S B MR T I I e I DT S IS I S RSN EEEREEsEEESE e P
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Table 10.4.2 Concentrated BOD Load by Sub—area (2001)

Concentration Ratio and Concentrated BOD Load by Sub--area (kg/day)

.......... Muzzxxgﬂ2:ZxC2::ﬁ:x::322:E:xﬂm::ﬂ:xﬁ:=ﬂ===============$xmzzﬂ==+

Live— Slaughter- Fresh

Fish

|
| j-Land | Domestic Factory Natural  TOTAL
| Water | i Use | Urban Suburban Rural stock house  Market Pond  Pollution
| Quality |Sulbo—| ——— o e - - -
| Checking| area | G.Rate)| |
| Point |Codel UCR, 0.5 0.2 0.1 0.2 01 0.2 0.5 0.9 1.0 - i
| | | BMR]| 0.9 0.5 0.2 0.5 0.2 0.5 0.9 0.2 10 -
! _uu“gklg _______________________________________ e
| Rt | C1 | 483.5 0.0 43.0 257.8 7.0 1.8 20.0 1.0 26.0 846.1
AT
| Rz | c2| 0.0 70.0 306.0 i20.6 396 0.0 0.0 4.5 144.0 693.7 |
| | C3 790.0 177.8 3908  1.218.2 64.2 0.4 20.0 3.2 185.0 2.847.6 |
I | C4 | 0.0 0.0 51.8 (¢XY) 55 .0 0.0 0.3 22,0 79.6
| | C5 | 7055 1482 1919 7958 1419 35 40.0 26 94,0 21285 |
| | C6 | 3,032.8 0.0 2127 30188 70.2 9.6 20.0 3.8 108.0 6,476.6 |
| |- e o e e
| | Total| 4,528.0 3850 11,1832 51604 3214 13.6 80,0 14.4 554.0 12,2210 |
Ty T T |
! B3 | C7i 00 1790 2479 2956 73.2 0.0 0.0 23 1140 9120]
! | Py o
| | N1 | 0.0 69.0 270.8 72.4 39,1 0.0 0.0 586 i42.0 598.9 |
i | N2 | 0.0 4086 3415  268.0 59.9 0.0 0.0 49 1720 1.254.89 |
| | N8 | 00 4424 7418 3070 5313 0.0 0.0 94 3510 23829 |
| N4 | 174.0 881.0 250.7 11,2658 147.5 0.6 20.0 68.1 2290  3,086.7 |
] e e e i - — I
I N ST, 1740 1,801.0 11,6048 19132 777.8 0.6 20.0 88.0 B824.0  7,2734 |
| e s s o —
| | Pt 0.0 - 0.0 1221 0.0 74.4 0.0 0.0 0.0 80.0 283.5 |
| | P2 | 3025  483.2 3206 22032 1225 1,2 20.0 35 1900 86557 |
| ________________________ P — —_
| P ST.| 302.5 483.2 458.7  2,203.2 1969 1.2 20.0 3.5 2700  3,839.2 |
I ________________________________________ —_——— ——— ———
| L 0.0 0.0 118.0 130.2 18.9 Q.0 0.0 0.6 54.0 322.7 |
| | L2 | 1,2445 208.0 1,420.6 991.6 102.7 2.8 20.0 6.4 403.0  4.,4586 |
| { L3 | 0.0 0.0 14.0 0.0 12,0 0.0 0.0 0.0 13.0 39.0 |
| L4 | 0.0 168.8 127.3 54.6 45,4 0.0 0.0 3.8 71.0 460.9 |
| [ . ' G
i LST.| 1,245 4168 16809 11784 1790 2.8 20.0 108 5410 . 52812
Y [ U U —
[ Total | 1,721.0 2,880.0 4,001.3 55884 12269 4.6 60.0 1048 18190 174058 |
I T e - : -~ ——=-
I ! | I
| R4 | cC8| 0.0 44.0 3821 574.6 155.3 0.0 Q.0 56.1 2410 1.453.1 |
| | €9 | ' 8,687.7 582.0  1,8160 8,986.0 451.8 50.0 36.0 131.0 486.0 21,2335 |
| | C10| 27,483.3 0.0 20038 51475 62.4 7.0 108.0 40.4 274.0 35,1364 |
| - T T e e e e
| | Total{ 36,171.0 633.0 4,201.9 14,708.1 669.5 67.0 144.0 2275 1,001.0 57,823.0 |
| e Rt S |
. I
| GRAND TOTAL | 42,9035 3,909.0 94054 257147 22248 87.0 304.0 3475 34000 88,2959 |
- dmoooommssir o oo s e e s e i ————— T Ty T
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Tablie 10.4.3 Concentrated BOD Load by Sub—area (2011)

| | | Concentration Ratio and Concentrated BOD Load by Sub —area (kgliay) |
1 T B
| i Jltand |~ Domestic Factory  Live— Slaughter— Fresh Fish Natural  TOTAL |
[ Water | { Use { Urban Suburban Rural stock house  Market  Pond  Pollution |
| Quality | S| — =i o e e e e e e e e e ]
| Checking| area | C.Rate| |
| Point |Code] UCR] 0.5 0.2 0.1 0.2 a1 0.2 0.5 [¢R 1.0 - |
{ i | BMRI 0.9 a5 0.2 0.5 0.2 0.5 0.9 0.2 1.0 - |
I T T e —— I
| I I I
! Rt | C1] 583.0 0.0 50.1  449.8 6.5 2.0 20.0 1.0 26.0 1,138.4 |
T T T |
] Rz | C2 | 0.0 81.6 319.4 208.8 36.4 0.0 0.0 4.5 144.0 792.7 |
| | C3 | 1,061.0 209.6 4226  2,067.0 53.8 0.4 20.0 3.2 185.0 4,022.7 |
[ | c4 | 0.0 0.0 62.6 0.0 5.2 0.0 0.0 0.3 22.0 90.1 |
| | C5 | 8780 1930 1667 1,807.2  180.2 4.4 40.0 2.6 940 2,866.1 |
i | C6 | 4,310.0 0.0 177.8 586734 84.2 12.0 20,0 3.8 109.0 10,390.2 |
[ [ OV e - S S
[ | Total | 5,249.0 4842 1,491 92544 3509 16.8 80.0 144  554.0 18,1618 |
T T T |
o R3 | C7 | 0.0 257.8 228.7 i31.2 87.9 0.0 0.0 2.3 114.0 821.9 |
T R N - e i e
1 N1 0.0 7.8 254.3 1156 358 0.0 0.0 5.6 142.0 661.2 )
! Nz | 0.0 469.8 391.4 414.2 50.2 0.0 0.0 4.9 172, 1,502.5 |
f N3 | 0.0 520.2 779.2 455.0 6747 0.0 0.0 9.4 351.0 2,789.5]
| | N4 | 230.0 1,0683.8 215.0 2,037.2 177.1 0.6 200 681 229.0 4,040.8 |
T I e e e e
f N 8T, 230.0 21316 16699 3,022.0 a37.9 0.6 20.0 88.0 8940 8,894.0 |
| - e - o T e e e
| Pl 0.0 0.0 .17.0 0.0 89.2 0.0 0.0 Q.0 80.0 286.2 |
! P2 | 4205 671.2 2858 33206 147.1 1.4 20.0 3.5 190.0  5,060.1 |
[ ___________________________________________________________________________________
| {PST.| 4205 6712 4028 33206 2363 1.4 20.0 35 2700 53463 |
| [ e e e
! bt 0.0 00 1827  201.2 15.8 0.0 0.0 0.6 540 4043 ]
| | L2 | 1,455.0 2564 19193 1 7i7.2 95.9 2.8 20.0 6.4 403.0 58750 |
| EN 0.0 00 113 0.0 14.4 0.0 00 0.0 13.0 387 |
i P L | 00 2176 1213 04,2 54.5 0.0 0.0 3.8 710 4924 |
| [~ = e -

[ ] LST.] 1,455.0 4730 2,i846 1,9426 180.6 2.8 20.0 10.8 541.0 658104 |
I B ey et !
| [ Totat| 21055 3,5336 4,486.0 84164 14427 4.8 80.0 1046 1,819.0 219726 |
|~ e s e s s e T s e |
| ! } : _ 1
| R4 | C8 | 0.0 50.6 389.8 694.0 186.4 0.0 0.0 56.1 2410 16179
| ] Co | 11,027.7 7065 2,551.8 13,3245 542.2 49.0 36.0 131.0 486.0 28,854.7 |
| | Ci0 | 44,471.7 6.0  4,1088 78315 74.8 19.5 108.0 40.4 274.0 56,728.7 |
] | ——— e e : - e e e
| | Totat| 55,499.4 757.1  7,060.4 21,6500 803.4 £8.5 144.0 227.5 1,001.0 87,201.3 |
{ ______________________________ _ —_ - e e e e o e et e
| GRAND TOTAL] 64,4369 47749 12,7356 39,7706 28125 a2 304.0 347.58 34000 1284741 |

- EEmmmea— == e Y =T e e e e e e L e S )
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10.5 Flow Rate for Future Water Pollution Analysis

Flow rate at major points along subject rivers are studied considering
diversion and confluence of the main river. Flow rate data at several RID
stations during March and April in the last four (4) years (1988~19§1) are
the basis for this study. Data on the five (5) stations and eight (8) water
intake points for drinking water supply and irrigation use are shown in

Tables 10.5.1 and 10}5.2, respectively.

In accordance with flow model established for present pollution analysis,
the following study was made and flow rate to be used for future pollution

analysis are shown in Figure 10.5.1,

(1) Comparison of flow rate between the average of measurement results on
June, 1992 and January, 1993, and average during March and April
(1988-1991)

Both study period is under dry season and represents minimum flow rate
through the year. 1In this connection, the flow rates at most of the
peints are within the same order or similar dimension as shown in

Figure 10.5.1.

Flow rate at Bang Shai, Ayutthaya after confluence of the main river
and major tributaries is almost same in both cases. Theréfore, the
average figure of March and April, 173.5 m3/s is employed as the base

figure at the point for calculation of other flow rates.

For those of Pasak, Lop Buri and Noi rivers, measurement results on
June, 1992 and January, 1993 are adopted after adjustment to the
expectable total flow of three rivers. Those at bbth Chao Phraya Dam
and Ang Thong points are different between two cases with a larger

amount in case of the average in March and April.
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Figure 10.5.1

Flow Rate for Futurs

STUDY ON MASTER PLANNING FOR THE SEWERAGE
BEVELOPMENT PROJECT FOR LOWER CHAC PHRAYA RIVER BASIN

Water Pollution Analysis

JAPAN INTERNATIONAL COOPERATION AGENCY
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(2) Setting upfcalculation of flow rate
- R3 checking point:
173.5 m3/s (14.99 x 106m3/d)
- R4 checking point
(Specific discharged raﬁe x R3-R4 area) + (Flow rate at R3)
- (Intake rate at MWA P.S and consolidated PTS & gate)

0.071 m3/s/km2 x 1,241.4 km2 + 173.5 m3/s
- (30.0 m3/s + 33.5 m3fs)

4

198.1 m3fs (17.12 x 106 m3/d)
- R2 checking point:

Through the field measurement on June, 1992 and January. 1993,
flow rates at Ang Thong RID station and R2 are almost same..
Thérefore, an average cf March and April, 128.0 m3/s at Ang
Thong station is adopted.

128.0 m3/s (11.06 x 106 m3/d).

- Pasak, Lop Buri and Nei rivers:

a) Total flow:

(Flow rate at R3) - (Flow rate at R2)

- (Specific discharge rate x R2Z-R3 area)

173.5 m3fs - 128.0 m3/s - 0.022 m3/s/km2 x 227.4 km2
40.5 m3fs (3.50 x 106 m3/d)

I

b) Starting point of Lop Buri river:
0.86 m3/s x 40.5/(13.41423.76+65.88)
= 0,34 m3/s (0.03 x 106 w3/d)

<) Lop Buri river before confluence with Pasak river:

13,41 m3/s x 40.5/(13.41+23.76+65.88)
= 5.3 m3/s (0.46 x 106 m3/d)
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d) Pasak river before confluence with Lop Buri river:
23.76 m3/s x 40.5/(13.41423,76+65.88)
= 9.3 m3/s (0.80 x 106 m3/d)

e) Noi river after diversion from the main river:
17.72 m3fs x 40.5/(13.41423.76465.88)
= 7.0 m3/s (0.60 x 106 m3/d)

£) Neoi river before confluence with main river:
65.88 m3/s x 40.5/(¢13.41+23.76+65.88)
= 25.9 m3/s (2.24 x 106 m3/d)

Main river after confluence with Pasak river:

The junction, R2 and confluence of Pasak & Lop Buri rivers are
nearly located. Thus, flow rate at the junction may be calcu-

lated as follows:

(Flow rate at R2) + (Flow rate of Pasak & Lop Buri rivers
before confluence)

= 128.0 m3/s + (5.3 m3/s + 9.3 m3/s)

= 142.6 m3/s (12.32 x 106 m3/d)

Main river before confluence with Noi river:

(Flow rate after confluence of the main river with Pasak
river) + (Specific discharged rate x R2-R3 area)

= 142.6 m3/s + 0.022 m3/s/km2 x 227.4 km2

= 147.6 m3fs (12.75 x 106 m3/d)

Rl checking point:

Since more than three times of flow rate at the upstream of Chao
Phraya Dam/R1l, Nakhon Sawan RID station is obtained as the
average of March and April comparing the value on June, 1992 and
Januvary, 1993, the storage of water at Chao Phraya Dam may be

neglected. Therefore, flow rate at R1 is concluded as follows:
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(Flow rate of Noi river after diversion from the main

river) + (Discharged rate at Chao Phraya Dam)

7.0 m3fs + 82.4 m3/e
89.4 m3fs (7.72 x 106 m3/ad)

RO checking point:

(Flow rate at Rl point)

+ (Specific discharged rate x RO-R1l area)
89.4 m3f{s - 0.022 m3/s x 51.3 lm2

88.3 m3/s (7.63 x 106 m3/d)

Flow rate of the main river before intake of water between R3

and R4:
a) Before intake by MWA:

(Flow rate at R3 point)

+ (Specific discharged rate x drainage area)
173.5 m3/s + 0.071 m3/s/km2 x 490 km?
208.3 m3/s (18.00 x 106 m3/d)

fl

b) Before intake by consolidated P.5 & Gate:

{Flow rate at R3 point)
+ (Specific discharged rate x drainage area)
- {MWA intake rate)
= 173.5 m3{s + (0.071 m3/s{kmZ x.1,096.3 km?2)
- 30.0 m3/s
= 221.3 m3/s (19.12 x 106 m3/d)
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10.6 Projection of Water Quality at Water Quality Checking Points

Water quality at water quality checking points in the year 1996, 2001 and
2011 are projected using the flow rate summarized on Figure 10.5.1, remain-
ing ratios after purification obtained in Section 9 and the concentrated BOD

load presented in Tables 10.4.1 to 10.4.3.

Calculation results are presented in Tables 10.6.1 to 10.6.3 and illustrated

on Figures 10.6.1 to 10.6.6,
In the calculation, following considerations are given:

- Initial pollution load at RO is:
7.63 M m3/day x 1.5 mg/litter = 11,445 kg/day

- At the diversion point of Noi river from Chao Phraya river, a part of
pollution load is assumed to be diverted with river water at following

ratio.

Flow rate of Chao Phraya river at the point: 7.72 M m3/day
Flow rate of diverted water: 0.60 M m3/day
Diversion ratio of pollution load at the point:

0.6777 = 7.8%

I

0.60 } 7.72

-~ Flow from Chao Phraya Dam:

7.72 - 0.60

7.12 M m3/day
- Reduction of pollution load by diversion:

MWA intake; 2.59 ¥ m3/day
Flow rate of Chao Phraya river at the point 18.00 M m3/day
Diversion ratio at the point- 2.59 [ 18.00 = 0.1439 = 14.43%

Irrigation intake; 2.89 M m3/day
Flow rate of Chao Phraya river at the point 19.12 M m3/day
15.1%

i

Diversion ratio at the point 2.89 / 19.12 = 0.1512

Calculation results are summarized in Table 20.6.4.

106-37



was) woy AQ SIVjOd ABAING QLI L[

uolendwed Jop uicd Amicdun ) iSd5— 1 dS
. ujod ayRR JBTM Ird~ 1 d

WO MOLI BRC| USRI SPN-ON ‘Zd—td '¥1=17 10— 1D
wiod Bunoatd Ayenb seEp ipk~0Y

I- - - - - - - - £'929'08 o' o'e FA-Ti-3 - - - - 029 - (sr} vy
| coo ¥ Lo0't S el’dl 0LgGt L'948'08 oo £'918'08 00 614182 Br05°zZe SLL'0 9LL0 QLe - o'k e} ] ~ Briry oL
[ooo . ooos ool - - - 2'posZe . 00 arog'es Q'geL's 00 a'Ze2'ee GRE’L 724 [s]8¢] oLt -7 o2 vl

| oo 3 QR0 o2 ci'6l e g ¥+ azee'es co g2e2'ed 00 6'vig'el 8411 [:2 o8] 66671 1o 6L QES v o
looo 000 000" - - - LTS5 [#s} &LLY'st 'e82'e o0 s1es'2e oLe'e 28tQ E1q 1] o'es =] £d
looe  ooot 000"t gL 00gL QeB02 5'Le8'22 s )¢} 109’2 oo 2062’} L0EE'LE s Ers’l %) 03l [oR-481 ed 22

m_ Co'0 0O0'L Q0074 - - - 206812 [hv} L0882 Qg e L'ose3e L89°C L92°0 T oe oLt 0 By

m coC  o00'L 000'L v 8L 0SB4 L0684 oo L0612 og 00 L'0BE" 1T Y00 SPO0 gLo 50 P AN « Bd 5d$
lzoa  gss0 25580 - - - 2'6LL'8 6% L2BL's 00 00 L'2BLS £60°0 ero'e e g0 ogtt Sa8 o
|2oe 250 6250 9T ¥ed ol -7 LZ6L'S LEpr £'9E2's [sffs] [V 3+] £'9E2'9 S69°L =09 £1°0 o8 UgEL +100 zd
izpo . 06D 1260 - - - £'962'9 [:3:13% 2'gse'e Q0 91852 «roR'e geLe Eht'Q o [sk-1 Qivi ek N
laoo  neo 568°0 - - - 9'v08'sS o'gey e Qo 22 oL £ty 18> L0 0ze oesl P EMN
ieoe vl 180 - - - vroL'e 5'881 8'208'2 00 e §2L8L LGE'S 956t 020 owre oL N 2N
j2on zeg0 9250 - - - SELL 2'Es £'982" o] 1888 5204 250'¢ 9L £20 o' oore N iN

w 200 990 [21=234] {(H/EWW 050 J0 S/EW 0072 ON ) 9204 2'ss &§'5SL [*h¢] Q0 5854 ge9'6 985°1L £20 A oLz LN {or) oM
| 000 000t 0007} &l SL8L fo.o A 4] 60L8'51 cg 6'019'st o' 40 L2LL'Y 646'0 SE5°0 £L'0 <ol oA a5 £0
looo  coo 000" - - .- L2LL'%) co LBLLTL 00 00 L2 $S0'2 SL0' LG ogt vl fis} o
looo  coo 000°L Z'L eeel 052 LZTLL'TL 00 LTBLLYY o9 o0 LELL L £60'2 GED'D S0 50 Sirt L rdS
leos 260  u60 - - - o'a.0's 96t ¥'o6L'S o] o0 P'95L's 6652 9050 800 g 0Byl ds €48

M 200 . L4560 0ao'L 1y A 08'rl 7'96L'S oo Pogt's a¢ 00 79548 6652 ealoged 8C'0 ¢ Q'spl €ds £ds
lzoe s8¢ 6350 - - —- SUL'E ‘2t S¥IL'E o] 0o SviL'e Se9'g 920°¢ 800G G ZSht £d5 &
|20 sE20 2520 +'E 080 oe's ST %=1 14 4291'e a0 L'SI5'E Q'Lve ere's aLee €0'C gse CLi 6r <d
feoe  saro GLE0 - - - oive 5 6602 o 5692 o'c [74-J3 6257 809 @51 0egl o b

m <00 189°0 2050 - - - 00 o0 g0 ok} 09 o'e eZL oL k522 80'¢ it S'EQE d Od
l200 250 9580 - - - L'SeP'2 5’6 oY’ Q0 oG SrEr'E e|ee foycians] 00 saQ- 55Pt £d3 er
lzoa 80 9880 'S L} oe's 9'rBr'e ELLL 59992 o0 [ 4= Lz FELY FAL el s0'Q S 0'esk gr Lal
leoe 1o 188°0 - - - L'iv2'e £'vid |-1%-4 sk} 94 QLIPS Y'Y 2082 900 QgL 0’89t i oAl
l2os 150 2880 - - - §'419'e 50orp'L L36'E 00 oQ L'e15e 05594 568 <00 ogr 0'802 28] ir
lgoca  sevd 780 - - - 2'gLs'e 2501 S0’y 00 voLge 1471 B9LLL GLE0 +0'0 [*X-4 oz ir Ll
lzoe  eeto 8%L0 - - - vz =] S'8L2 00 822 oo 956'22 2808 o0 02 s> 21 8]

m 20 REED 5L0 - - - 0c ot 2] oq oo 00 erL'ge L84S Yoo jeRv o'ise o] jen]

i

_ 00 0od oGOy - - - 1'969'6 oo L'oED's oo oo L'RES'S gil'a S20'0 -y 50 g2 s er gy
b

|eno  ese0 2950 e} QL 00gZt 1'869'6 ] £'6/0'0 ot PSSy 5'5ELS o120 QL0 Z20 a'r oa « e ey 93
leos  sogo C1YAN] - - - eg8L's Ledoe 2'602'L o4} SeLL't 2'sepr 3 2502 et zz0 o'ge g a2 0
[e00 -v090 2880 - - - L'5E's e gsoL's o0 £'6L L1809 8ELT ves'0 -44te] 0gl oSl 0 Eeed
[#00 &0 2580 - - - 4180'0 1'585't §989'L o0 ovze'e g'25t's gEse 62k 220 a'vz fon-13:4 v €

| o0 ssvo W50 - - - g2ee's 2'gsL oigs'e og ¢ 0'128°% gsLY #5110 2e0 o'T oLge o] zr
g0 2sem 8290 - - - o'L28's ooLg'e oLal'e QC £6e9 LisL'e =23 SE5T &0 o8t 0'éoe 2r o
lgo0 w820 L850 L= - - L'isH'g 5'0vE 160’8 a0 o0 9I6E'R 6Eg'S 8510 Z&0 oe ,Qeig [=ie} Zds
|¢0¢ 820 4880 2 SiL Or'ER g'18e'e vz oriv'e a0 faks} 032841 vee'e vio'e 800 Lo +ELE TS L
lg0e  soEo 98610 - - - a'viv'e 4'85S L'G9G'R 64554 Q0 9'S2L'G WL LbE'0 00 7T ST Ldl LS

| eoe  zse0 2960 - - - 9'52L'6 S'08L 1'858'6 oQ 00 1'958'6 I ) 2400 800 ST [+h-7kA LS () v
i ?

le00  zswo0 2580 £ el opee L'569'6 0'804" osas'LL o0 Leid &'059'01 g88'0 998°C 00 o8 o'lge W (MY W2

__ e R[S0 areo - - - &'ose'oL L#55 osSre'LL o0 o0 oSyl L5817 €820 800 02 oege el od

| doOM wied  (wEw) fepew w) fesigw)  (Aepyl) (Aerp/Ba) (A prEsy) {Awpyb) (Ao piby) {Aepifel}  gOOM eRd Dasiuy  (wy) () 9 ON ‘ON
| anpe HAUCl XU o} Ayenpy  Aepied puocested  gpreN Jo T T MBING =] peoT wegansdn e 9 PR 0 Ayoojen i) Agnisz D Wiy W0y
| M e popen . MOJd POLUTL ® aoe e fafel:] cog wolgog -———— e a8woay  uonoeg waly D N weungy
| SEy Butnswey g Wiog poN 12 PROT 'd peiing Pt aog pepasn R MBOURD Ho=uny (ATp) MOI4 Jo 3wl SOURSI] M

Ll E=rmmmm s = e =

(9661) sisAjeuy ucnnjjod Jerem

1'9°0tL =jqel

10~38



wed, yAIt Aq siad feang gLp—Le

uoENAWICS Jo] Jujod ARID T L (545 —1 I8
OO BHBIL BRSPS~ L G

WIOT MO DB UOITIOG (pN=0N Zd—id 'P1— 11 'GLD-1D
wiod Buposyo Aijenb ierap (py—0Y

|- 02052 0o o0 02892 - - - - o'z - Grheyd |
| oo oook 0oo'L 2y ZhdL 04'881 0Ies'eL 00 0298'%L s 1] pOEL'SE SotyiE 1A%} S0 oLo o jonote] « {sr) vy 010 |
looe o000 oot - = - ooer'ie oe o'0ErLE 1889’8 o0 2560 696+ 1A oL'p oL ove oLo L] |
fooe  ooot 000°L £E 2LeL 0T L'S60'tr fexel 4580y 00 $E82'12 2IW/R'ER 28Te 866'% G u's) 0eE vd e} ]
Yoo 000t 000 - - - czen'ey 00 2208'ee §2rp't 0o 2'0L'92 0i9e 298'0 z10 0's 0'e6 80 ed |
fooo Qoo 00e't 5 0084 2802 LP0L'92 o0 Lv0L'08 oo L'ggE"s 9152's2 pLY'S gL zHo ool o'FkL Sal 0 |
“ oo SO0 00t - - - 0°152'62 0o 9'152's2 00 00 9152’52 189S (980 ELD [ oL 20 £y |
|
MS_o 0c0't 000t P 861 05841 2'162'52 fes} 9'152's2 oo o 9'152'e2 F0e SO0 £vo 50 S . B4 sa5 )
|
|2o0 #6560 9360 - - - 9'185'9 9t 29959 (o] 00 2'995'9 £60'0 er00 210 50 o'eLL sa8 otr !
l2oo 2250 6260 62 222 06's2 Z095'e 5208 L8802 oD 00 6802 SES'L £06°4 £1'0 o't 0'sel oir 2 I
1200 6050 1950 - - - 1'6R0"L 6'6C1 O'S0Z'L oo L'980'E eesl'y 6012 £iF0 [2%] u's o'irl 2d N i
|zoo  ilgo sseC - - - 2901y t'aor 12689'y o0 &298'2 Zeee e2vy 144 18] v'Ze sl o £h i
lze  iwo gL6D - - - . Zesee 261E o8er'e 0'0 §%52'L VeV 1863 906's 0Z'0 ope 002 EN N |
leoro 2800 8260 - - - LeLEt r'ge 9'808"1 0c 6088 LoLe 2509 - €20 oee aove 2N N |
leco 90 oEs0 {P/EWI'IW 09'0 20 3/EW 00 ON ) L0LL e §PoL ac oo S9. 9695 988t prass oL Lz LN orion |
[ ]
[eeo ooor 600 gL sL2L 0g'vL c'ocL'e a0 o'o0L'8L o cELb 0'geLsL 8160 SE60 L] sal aazL S 90 i
love ooot Qoo - = - oael'th o3¢] -7 [+ o 0'g8L L ¥50'2 SL0'L L8] oel oLyt Fio! e |
looe  ooot Do’k #i ZEBL 092wl el T o0 ogRL'LL 00 o6 o'gRL il 602 860'0 SLg 50 v »r ras |
leoc LBo  wu69 - - - 90808 5'erL 0'wEz'y 20 aoc OvEE'R 865 050 200 e [T ras £ |
teoo  wese ool 8y 5Tt 09't1 oA co 0'PET'S 00 o0 OYET'S 6652 000 . §00 00 0'srL 248 g |
| !
lz2on 90 8550 - - - EX -0 oy YOS o] 00 7098'S 59T 5200 650 z0 zspl £d5 &r |
1200 2€80 8590 A 080 0e's 7098'E 2955 1'SLE'E o0 2'685°C 7852 ev6's giee 800 g'52 o't &M 2d |
{200 9920 S50 - - - rE52 Lve S'E8Z 00 g2 00 ES1-0) 8261 800 o's1 o'9gt 2d td |
__ 209 L1690 2050 - - - o0 o0 a0 o0 00 [*k4} 2210t 152°2 BoC EAS S'E02 ld od um
|20 ezsc @60 - - - ouem's 418 9'60T 0 o0 yeLR'e e £80'0 200 S0 Sl £d8 er !
1200 MBS 5880 28 $r°0 123 9882 £361 590 00 &'09r 0gise g2t Fro 500 S'L oesl N tal !
1200 8o 16370 - = - 09192 z'oze zoes's 00 0'8e 258'2 9£9'9 8052 flelel oeL of==11 ¥ £7 |
lzoe  eisc 2800 - - - zieRe T'PegL [ 0’0 [53+] L1288’y 08504 566 SO0 o3>3 0'602 £l 4P |
|2oo  88¥0  puE0 - - - 12as'y ez 504 oo g'age'y Zure 8BLLL 6480 YO0 e iz L 1 |
J2oe esec g9L0 - - - 2'ivE &5, L LERe Qe Lrege o0 WEZ S 00 068 oiee 1 1 |
feoo sseo  esie - - - oo [ois} oo ow 00 oo gPL8Z l8LS 00 ooz o152 L o7 _
1
io0g o001 [aeiet - = - 0L L [*14] S0L'LE jas] 0'o 0L 6112 o200 2EC g0 a'ert rds ferigy |
| !
1800 2960 2960 i 0" oo'gzL S04 226y 20420 ol gaLr's 9'E69'S 020 0eo 220 ["ad ool = leraw 9 |
l200 589 ELT - - - g'eBs's . L8622 L7288 okl sE2b'e ZEHR'S ZHO2T ML 2E0 0'sg oLl o] 2o} |
lenn " #0890 2eRC - - - 2608'S o'gses 2258'9 oo 9'5L 959 eBL2 850 220 o'gl oSl ] ¥O !
lgo0 a0 280 - - - 9'Ls's vEEL'L coos's 00 9LpR'E v'26r's il £52'1 2ee ope omz o] £0 |
{g0n  Sao L6 - - - A [0 2'ELe's 0 oo - 2ELe'S o5 e5L'0 28D ve oL ] 2r |
| s0n - 280 ezse - - - ZELO'S ovEe's 64888 0Q Less YTy €34 S5 220 LBy [oy:=rd 2r 20 ]
leon 820 160 - - - zykee e plar'e 00 (o1} viev'a 5009 Lo =0 0'e 022 e} 2as |
Teos €820 2860 4t 2L b ] vare g2z o01s'e 00 )] ooLs'e ¥5R'5 F10'0 800 Lo 122 TS ¥ |
1900 5980 BEED - - ~ cols'e 1’255 +2L0'6 S'oL co §'gee's L3 LPED 800 ve She2 [ = |
“86 2RO . L850 - - - S'9E'S 0zl $'956'6 a0 [+1(s 5'995'6 242 2400 0’0 &0 o'sLE LdS (L) 1y ”
leo'v 2990 - gs90 2 74 or'ee 5205’6 5'9TL'L 0289'LL 00 L'obe §'056'01 {980 8600 800 0’9 olge = (e 10 !
_So.o 8090 gv8C - - - &oseoL IR osrrLl o'p o0 rerrLL’ 1 1% 802D 800 02 o'ge2 10 oH w
i GO0 wed (B (Reprew N} (asfow) (Aep/By) {Rapytin) (R} (ke pithy) (Arp/By) (epB) gD Wiog  (oespu)  {ww) fu) 4 oN oN |
| enep Mouol  weuor  AyenD _ fepiad  puooasied  ldpen pec e LBIND peon pro weensdn  weuol  peue, Ao yiuey  Aemsa D wied wied |
1 M re————mmm——  pojen ~a[-d pIuleld ® Geog oW acs Jqos wWol gog  —-——————-ee———e— B5RAAY  UOIKeS weq D pmeN END |
; orey Bupimway 1 g wied FaN i Pee °d ponLNg 007008 peMaNd ppeduolt po—uny (Aep) ol 0wl sy M !

(1.002) sisAjeuy uounjiod Jo1ep  2°9°01 sjge}

10-39



weal YOI Aq siutod Aanns t0LP=1L1

uonenduoo 1of juied ARIDALBY 'S4G — 1 45
WO BHERY JOIEAA (o~ L

10100 MOJjU} BROL UOTNIOG IPN-ON 2d—1d T~ 11 0LD— 1D

ad Bupoeys Ayent e mm ‘rg=0y

+
|= - - - - - - - voRLBcL o0 <] LvogL'ess - - - - 0Zg - Erivy |
looo  ooct 0oL z9 2L aLgs: 1094301 oo (X541 00 L88L'95 Y LE0'0S 1SN LI oL'o 'L 0'ES » 51 by s8] |
jeoo oooL oool - - - v LEe'0s oo +LEQ'0S 5'906'8 00 20r6'88 &0eL LT oL oLk [ Y73 1] pd [
fooe ooot 000t 1'e Z16L 08ig2 Zovses Q0 2'0rs'ss 00 L'v5e'9z §'580'08 eee 566°L HR] o6t o'es B &0 |
fooo 00074 eaol - - - $'550'08 00 $'SR0°0E §'950°S o0 LErL'SE o 2er's 2L o' 0’6 ) £d |
[eco o001 coOL 0g 00'gs teRez LEPL'SE oo L'2ry'se oo §ae'L TPeS'es yIS . St 2 09 opLt tdl 83 :
M 000 G0O'E L - - - 2PES'EE 00 2res'et 00 0'e Zpes'ee 199'S 282'0 g0 0 ['F4H ) £K {
w 00 000l T 000} 22 4 05'6LL ©yes'ee 00 2PeSeE &0 oo TrESEE S¥0'D P00 eLe 50 il .M §dS !

I
leoe ess0 9650 - - - 2808 &Lk L'gse'e o0 o't 1'850'8 €600 8O0 210 50 o'gLL Scs oir |
lzoe 260  ezso oE v2T 08'52 1'gs0'e [eg 83 02492 o} o0 0288 851 £09'F £L'0 ogL 3-8 oL 24 |
l2o0 8060 1880 - = E 02L0'8 951 La8g'e [ 2or0'y BL6L'y 28012 BiLre yLQ 0% TLilL 2 N |
lzoa 4390 6880 - - - &6 LE6S §L6E'S 0D 88l Lers'z 2y Sige S0 026 CELL. N EN |
lzoe  zp20 eise - - - L'8rs'e FAE - TERL'T 00 8" 492" 1680 9961 020 ovE | QUoR - EN N |
|20 ®see  szs0 - - - eie2'L 2118 88" 00 2199 9L Zs0's 19671 £2'0 oee o'orz 2N LN |
% 200 BP0 0280 - {PEWTW 0F0.0S/EW 00, ON B bERs 25 5'68L 00 &0 €8s 46 ‘gas't 0 3+ 6242 IN {60 oN “
foon o0 0007t oz sret 05 tpL 0'L8v'5e 0'c oLy'se 00 6128 509'vE 680 S86°0 £1°0 50l 0'ezL 5d5 0 i
fooo ooos 000t - - - 1'599'02 oo L'eR0'rE 00 0'0 1'598't2 woE S40'L 40 o'gs 0'ipl 0 b {
tooo  goot 000'L 0E 2y oo'Ert 16092 00 L'S89'vE o' 00 1'599'v2 2502 6800 ) 50 SIpL e vas |
{200 450 wugo - - - £'520'8 v'egl £512'e 00 00 6128 6652 3050 800 Se i 3=r1Y pds g5 |
Mﬁwo.a s oot 3] 921 cervl £5Le'e 00 512 oo op 512’8 6552 00’0 800 [o3¢] o'svt = £d8 __
[200 sous0 . 6880 - - - 5285 [&] [ oo o'¢ 8L 5292 0z00 8e0 2'¢ oL £dS & !
lzoo  gEgo esmo L 08’0 s 6265y [T vzee's o0 1'090'3 &2 £%6°S SLeE 600 gsz RV er 2d !
leoo 990 Sied - - - &'192 eve 2992 o'e T9ee 60 2L 626') 800 051 feyer-18 2d b ]
_, 200 890 2060 - - - 09 o' 00 cp 0’0 oD Z=o 1522 500 A S'e02 id od “
! -
la2oo  eu80 oeso - - - e2E'e &gl £999'e oo o0 £609's 2002 £30¢ 00 50 561 £dS ar |
laoo &t 880 o' gr'0 08's L'990'e w282 FEI6'E 00 (312 o'iEye 2Ly LibL 900 -2 0'ESt ar # |
leoc g0 L&en - - - oEr'e S6LY Sera'e (o<} 288 BL0R'E 9£9'9 9052 900 [3-33 [:3-"T8 1 €l |
izoe  €ls0 Zeem - - - 9L0R'S £riz'e L 220'p o'o o0 L2209 085’91l 566 SO0 o'y 0602 £l & I
1200 66Y0  v2ED - - - LZR09 g'2gL Lee 00 0'5LE'S. 2608 85L°AL 650 o0 0z oLz ar 1 {
1200 £880 9940 - = - 4808 ove 90y 3] ¥y (3} oSET LEL'S o o0g oler b2l |5
__ 200 2820 95L'0 - - - o' o 00 00 00 00 £r92 28LC ¥0'0 00z oLse 11 o w
__8.0 0oL 000 - - - Z6E9'9L 00 '8e0'9L 50 00 2665’91 5112 5200 =0 50 o'zbL vd5 eryay “
leos  zest  zgs0 & 80LL 00821 2'669'91 Lise 3720 0 208804 90060 oIZ'o oLeo 220 o'y oort « Erey o |
[evo sa90 2L - - - $'006's 6'982'2 9'S65 5 ¢0 Loge' §'628'Y 250 1258 220 0'sg 0'Les =] 53 |
lso0  wo9c 2880 - - - 5'628'0 69L6 rorL'L 00 108 250 BELT rasQ E2D o'EL o6l 50 2 |
leon &0 280 - - - £'989'L 6'v00'Z TLee'6 00 LY S'EED'S 965'S 9L 220 ove o912 ] o] |
lson  govo 1480 - - - 5'8Ee's £991 av0p's o' o0 2r0R'S 951y 610 220 0¢ oL 2] ar ]
leon zeee  gzpo - - - 20R's Laer's 8228 fas} L2624 oSy Lgo's seee Z0 oy a2 zr 20 {
levs  vg20 | 1260 - - - Z'05t'e Prerd r'E69'R 00 c'0 r'88e's 680°0 9510 220 e 0'eE 0 zas |
leoe  e£92¢ 4660 2zl 43 o'z ¥'680'¢ zeg LRl 00 oo L22L'R 580 10D 200 %] VBLE EES bl !
{600 $92D  §E6'0 - - - 2zzle 1948 29628 9'68L 00 r'280'04 1622 LE0 800 vE S'rLE L Lds i
__ BOD 2920 l#BO - - - ¥ZBO0L 2561 L3201 o'o 00 rag'or BLEL 200 #0'0 $0 o542 LS (109 ry “
!
feoo =2sen - 2seD 41 BlL o FAE- T VT A1 £696'LL fole} ¥EELL 505601 298°0 8080 900 0'9 o'1g2 - Py [Ee] |
_So.o SH0ST 660 - - - SOS8'0L LPES OgHrLL oo 00 o'srrLi 84t 5220 200 )4 0'€82 %] ] w
i ‘SOTM  Wiod (AW} (fepbw W) (esfew)  (AepBy) (Ao 1yBx) {AepyBu) {fupyey) (Repf) {RepiB) - cgoomM wiod (oos/w) o ) g oN N
{engp pRU Ol peRUG ATEnD  Aped PUSOBS J0¢ i IXeN ey | ‘i MOLND peo peon wgensdn xau o} P o) Reopa - ybuen femsg 0 wiog wiog |
R e Tl =T -0} M0 pRUUT|Y ® acg ji-] falel:] aoe WOU QY rr=mmmm—————— pERaAY  LO0EG woi D BeN weung |
| oty Buurewey ] 'y WS PEN # e d Folng reeT 008 POMBNT  RBMEOUOD  jo~uny  (Aup) Mord o al aoueslg M f

SrEmres

(L102) sisAleuy uopnijod Jeteps  £'9°01 olqey,

10-40



1.5 me/!

o 1.63 (11.445)
~—[ 17 Chai Nab 714
: ™N1.3 mg/d
1.2 me/l '/ 1.72 (9. 856)

0,80 (786)
, 21 Chao Phraya Dam

1.2 me/l
7.12 (8.392)

Noi R.

fLit sing Bori
| L2: Lep Buri

280 |
3. 31041
4,080

[CZ: Chai Nat 640 L Jotal
€3: Sing Buri 2,324
Cd4: Lop Buri 4
G5 Ang thong 1,774 Lop
G6: Ayutthaya 4,944
Total ?ﬂ, 37 Saraburi 78
g LAT Ayutthaya 425
o [retar 4ss
0.9 mg/|
11.06 (8, 696)‘_{?&:&{)2 posek R 0.0 (0.0
(N~ Chai Nat  563] 3 — asd Rama VI Dam
NZ: Stﬁé Bﬂn 1,131 : 4.1 mg/| E
N3: Ang Thong 2.128 ~ 1.2 mg/i N 25 (5 196)
N4: Avyutthaya 2,252 : 12 32 (14, 713) : *
Total 6. 0741 § {P1: Saraburi 210
p2: Ayutthayar 2.9167
e [(C7. Avutthaya _ 838] LIEEE L 3186
1.6 mg/l Legend:
Salf jificati
2.24 (5.193) 1.4 mg/l Kr=0.02  Cooffroient
14,99 m(2?.391) 123 Flow Rate
(CE Awutthay — .
1.5 me/l Calculated BOD Conc-
‘ entration
‘| 3 ﬂlg/l @ 18 00 (22. 682) [“]E Egggentrated Polivtion
: D-ke/d
1A_2.59 (3.264) (B0b-ke/dan)
(B8 Pattum Thani 18872 |—=f§f (123) Run-off Pollution Load
: {BOD-ke/day)
19.12 (38, 293) (P)2.0 mey1 T
S & . ), 788§ e
P i Gate 2.89 (5.7 bt ——- [G10: Honthaburi 28. 172

17.12 (60, 677)

R4 )3.5 mg/I

Figure 10.6.1

Future Water Pollution Analysis (1996)

STUDY ON MASTER PLANNING FOR THE SEHERAGE
DEVELOPHENT PROJECT FOR LOWER CHAG PHRAYA RIVER BASIN

JAPAN TNTERNAT IONAL COOPERATION AGENCY
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Figure 106.6.2

Future Water Pollution Analysis (2001)

STUDY N HASTER PLANNING FOR THE SEYERAGE
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1.5 me/l

1.3 mg/|
_0.60 (784)
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LWL T E N

,LlLLL(Lﬂ_B)

(=27 Chao Phraya Dam

1.2 mg/|
71.12 (8, 699}
Noi R [1: Sing Buri 404
y L2: Lop Buri  5.875
27 Chai Nat 799 / Total  6.219
G3: Sing Buri 4,023
€4: Lop Buri 50
5. Ang Thong 2, 866 — Len Buri R,
C6: Ayutthaya 190,390
[ Total 27,918 L3 Saraburi 39
i — L4: Ayutthaya 492
Total 531
1.5 mg/|
19, b kr=0, 02 0.0 (0.0
N1 Chai Nat 661 @ Pasgh B, ) Rama VI Dan
N2: Sing Buri 1.503 , 6.5 mg/l
N3: Ang Thong 2,790 2.0 me/l \; 26 (8, 215)
N4: Ayutthays 4,041 12.37 (24,665
Total 8,945 Pi: Saraburi 286
pP2: Ayutthaya 5,060
2 hyutthaya 8221 | g0y 5, 346
3.6 mg/ Legend:
- Self-purification
2.24 (8,035) 2.2 mg/l kr=0.02  Copfficient
14.99 (33,524) O}gg Flow Rate (N wd/day}
{C8 fyuithava 1. 6185
1.5 mg/! Galculated BOD Gons-

entration

d 18,00 (35, 142) -TEE] Egggentrated Pol lution

{ \ehih 2,59 (5.05D) (B00-ke/dav)
(68 Pathum Thani 28,855 -—3 (12%) Run-off Pollution Loag

] {BOD-kg/day}
19,12 68,000 (P93 1 me/ T

. & Gate 2.89 (8,90
PS. & Gate 2.89 (8, 909)% - T

1712 (106, 760\"4 )62 me/!

| Figure 10.6.3
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Table 10.6.4 Summary of Future Water Pollution Analysis

o o e e e e e e e e et e 3
tHater Ql'ty; 1Eav. Std.! Calculation Result |
{Check Point) Location { {mg/l)y § 1996 2001 2011 !
JR—— T N fomemmeoan S :
' R1 iChac Phraya R., befora diversion to Hoi R. H 1.5 1ol 1.3 1.3 1}
1 RZ |Chao Phraya R., before confluence of Pasak R, i 1.5 1 0.9 1.1 1.5 i
! R3 iChao Phraya R., after confluence of Noi R. ! 2.0 HE 1.7 2.2 !
H R4 \Chao Phraya R., Nonthaburi H 2.0 r3.5 4.2 6.2 |
e e e e R e :
H 5p2 iChac Phraya R., Chai Nat Dam 1 1.5 HE. Y .2 1.2 |
! NG iHoi R., after diversion from Chao Phraya R, H - V1.2 1.3 1.3 |
H 523 iPasak R., before confluence of Chao Phraya R. ! - HEE N | 4.9 6.5 !
! J4 iChao Phraya R., after confluence of Pasak R, ! 2.0 1.2 1.4 2.0
H JiO ‘Ned R.., before confluence of Chao Phraya R, - | - 1.5 2.9 3.6 |
H IP3 iChao Phraya R., before intake of MWA H 2.0 1 1.3 1.5 2.0
! P4 {Chao Phraya R,, before intake of irrigation. ¢ 2.0 ! 2.0 2.3 3.1
o e e e e e e e Mk o et e e et e e e e e e et e e +

Following.findings are derived from the table:

- Water quality at R4 exceeds the environmental water quality standard from

the year 1996 up to final target year.

- Water quality at R3 exceeds the environmental water quality standard in

the final target year.

- Water quality of Pasak river at the confluence of Chao Phraya river (SP3)

exceeds 2.0 mg/l from the year 1996.

- Water quality of Noi river at the confluence of Chao Phraya river (J10)

exceeds 2.0 mg/l from the year 2001.

- At the intake point of MWA, water quality is less than 2.0 mg/l through

target years.
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CHAPTER 11 POLLUTION LCAD TO BE REDUCED BY POLLUTION SbU'RCE

11.1 General

Pollution load to be reduced by target year at each water quality checking

point is calculated comparing the run-off load with allowable pollution

load.

The allowable pollution load by different pollution source at each water
quality checking point can be determined in proportion to the composition of
their present run-off load. This is directly related to the urgent need to
reduce pollution load at presegt because water quality at some portions of
the subject basin is already critical and has to meet the water qualicy
standards. The allocation of pollution load to be reduced by concerned
.pollution sources will be made considering the different countermeasures
against respective sources: sewerage systems and sanitation improvement for
domestic wastewater and fresh market, effluent control regiulations for
industrial wastewatér and slaughterhouse, and effluent control/improvement
of breeding method for livestock and fishpond. Figure 11.1.1 shows the

manner of calculation for allowable pollution load by pollution source,

PRESENT RUN-OFF _LOAD ALLOWABLE RUN-OFF LOAD
LT TOTAL POLLUYTION LOAD
r e S
IN%JSTR!AL AND SLAUGHTER HOUSE
h*“____ Llo
TOTAL=LS < T e - /////V/
D : =
////// 4 DOMESTIC AND FRESH MARKET W.W /// TOTAL= L So
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Lo
| LL  |LVESTOCK AND FISH POND W.W L Lo
L MNATURAL POLLUTION - LENo
Figure 11.1.1 Manner of Calculation for Allowable Pollution

Load by Pollution Source
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In Figure 11.1.1, the allowable load by source is expressed as follows:

LIg = LSp % LI/LS
LDp = LSp x LD/LS
LCO = LSp x LC/LS
LNo = LN
11.2 Allowable Pollution Load by Pollution Source at Respective

Water Quality Checking Points

Allowable pollution load at each checking point is calculated using environ-
mental standards and established flow rates., The composition of the
present run-off load by pollution source at each water quality checking
point was studied to come up with the percentages for allocation of total
allowable load as indicated in Table 11.2.1, The following are
conditionsf/assumptions in order to arrive at allowable pollution load by

pollution source as shown in Table 11.2.2,
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Table 11.2.1 Compositon of Present Run—off BOD Load by Pollution Source Category

+"—a"£ﬁﬁ:===‘-=‘===.':‘u‘—‘:-:-ﬂzmz'.'.:::“—‘m::::—_-:::ﬂ?—“==ﬁi::'_‘_::‘..m::==ﬁ::-;=ﬂ‘:::::ﬁ:::—_—::::::::-:::‘::3::;:::;;:::-[-
| Water | Pollutiontoad |  BOD | W.Q.CP. |BRun-off BOD | WQCP. | Total | Composition of |
| Quality | Remaining Ratio { Load |Concentd| lLoadfrom | Run—off | Run-—off | _Run-off BOD Load |
{ Chocking | by Sub—area | Source [BOD Load| Upstream | BOD Load | BODLoad | Total*s  WQCP*5 |
j  Point |Sub-area PLRR | Category | (kg/day) | (ka/day) | (kg/day) | (kgiday) | (%) (%) |
S t
i [ ®O 0808 | A | 464 | - | 396 | 396 | 4.1 78.7 |
i i o oesz | B | 147 | - ] 100 | 100 | 1.0 19.9 |
| At I | c | 9 | - | 7| 7| 0.1 1.4 |
| | { D l 26 | - { 22 | 22 | 0.2 - [
| | | RO | 11,445 ] 9,248 *1 | - 9,248 | 94.6 -
i } | Total | 12,061 | 9,245 | 525 | 0773 |  100.0 100.0 |
l _____________________________________________________________________________________
| I R 0.118 | A | 4,857 | a5 | 3,610 | 3,6586. | 51.6 64.0 |
] [ 7 0.292 | B 1 2382 | 12| 1,858 | 1865 | 26.3 32.9 |
| Re I c3 0.479 | C | 297 | 1] 177 | 178 | 2.5 31 |
| boC4 o604 | | 554 | 3 | 313 | ats | 4.5 -
| | ©s5 0685} RO | -1 1,073 | - 1,073 | 15.1 - |
| | ©s 0.062 | Total |  B.090 | 1,135 | 5,953 | 7.088 |  100.0 100.0 |
| - e e —_ e e \
| i ™ 0.766 [ A | 1,067 | - ] 884 | 884 | 40.8 46.5 |
| | P2 os3e | B 1 tlaz| ~ | 957 | 957 | 44.2 49.2 |
| {Pasak) | I C | 128 | - | 104 | 104 | 4.8 53 |
| | { p | 270 | - | 220 | 220 | 10.2 - ]
| | | Total | 2607 | - | 2,165 | 2465 | 1000 1000 |
e |
| | Li 0.383 | A ] 2775 | - | 1,480 | 1,430 | 658, 768.8 1
| | L2 0498 |] B | 565 | - | 202 | 292 | 13.4 156 |
llop Bury | L8 08t} C | 186 | -~ | 105 | 105 | 48 56 |
I | L4 o911 | D | 541 | - i 208 | 298 | 18.7 - |
| { | Total | 4,067 | - | 2,175 | 2.175 | 100.0 100.0 |
T e |
| | No 0,556 | A | 3220 | 32 %2 | 2,203 | 2,325 | 47.5 65.8 |
| | N1 ose8l B | 986 | 8*2| 731 739 | 5.1 21.0 |
| (Nei} | N2 osa6 | C | 546 | 1%2 458 | 459 | 9.4 13.2 |
} | M3 o706} O | 894 | 2*2 | 624 | 626 | 12.8 - |
[ | N4 0786 | RO | - | 743 %2 | ~ 743 | 15.2 -
! | | Totat | 5740 786 | 4,106 | 4,802 | - 1000 100.0 |
[ o e i
| ! R i000 | A [ 377 | 8,345 *3 | 377 | 8,722 | §1.0 57.3 |
| | c7 1000 B | 232 | 3,853 *3 | 232 | 4,085 | 239 35.3 |
| RS | | o] ] 49 | 845 *3 | 49 | 894 | 5.2 7.4}
} i S I 114 | 1,459 *3 | 114 | 1573 | 9.2 - (
| ] | B0 | - 1,816 *3 | - | 1,816 | 106 - |
| | | Totat | 772 | 18318 | 772 | 17,080 | 99.9 100.0 |
T o r
| | R3 0721 ] A | 26,014 | 6288 | 26,358 | 32,646 | 65.9 725 |
[ ] ¢8 0.721 | R 1 10787 | 2,945 | 2,473 § 12,418 | 28.4 26.0 |
| R4 | cCo 08t7 ] C | 653 | 645 | 533 | 1,178 | 2.4 1.5 |
| | <10 1000| D [ 1.0t 1,134 | 845 | 1.979 | 4.0 - |
| I | mo | - 1,308 | - 1,309 | 2.5 ~ i
| | | Total | 40,455 | 12821 } 87209 [ 49530 | 1000 100.0 |
+2H____:::""'——-"**--"-‘==:=====ﬂ“:-:=5-‘:::5'=======:':===ﬂ::::=:::’::=:::::====:====~::::==-‘-‘t:':==-}
Nots:

*4: Poliution load criginated from the river flow at R0 was included in the calculation.
However, it has no effact on the calculation result of the run—off BOD load composition.
*0: Diversion to Noi river from downsirearm of A1 (1.53 M m3/d).
{R1 Runoft Load) x (PLRAR from R1 to divarston point 0.987) x (1.53/10.45) x 0.556
*3: B2 + (Pasak R) + (Lop Buri R} + (Noi R)
*4: Percentage in total run—off load
*5: Perceniage of A, B, C for run—off load in the section
BOD Load Source Category:
A: Domestic + Fresh Market wastewater
B: Factory + Slaughterhouse wastewater
C: Livestock + Fish Pond wastewater
D: Natural Pollution — Fixed Pollution Load
RO: Run—off Load ariginated from RO
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Table 11.2.2 Allowable Poliution Load by Source Category

e S T S T I N N T I I R S e I S S T N I T N T R S S R O T AN S N O S N S S S I I SR I I IS TR s I S s e nr e m e )
| ‘Water | Flow | Water | Allowable | Pollution | Present. | Allowable |
| Qualty | Rate | Quality | Run-—off | Load |Run—-ofP.L.| Run-off |
| Checking [{Million | Standard |Polution Load |- Source | Composition |Pollution Load |
| Point | m3/day) | {BOD—mg/l) [(BOD—kg/d) | Category | (%) | (BOD-kgfd} }
| i | | rA 76.7 | 1816 |
| ! | ] 2,310 | | B | 19.9 | 460 |
I Rt 7.72 | 1.5 | v\ ¢ [ 1.4 | a2 |
| I I | 22*1| D | - | 22 |
] | | | 9.248*2| RO | - 9,248 |
i | | | 11,580 | Total | 100.0 | 11,880 |
e r
| i ] I ! A ] 64.0 | 9,556 |
| i | i 14,931 | B i 32.9 | 4,912 |
| Rz | 11.06 | 1.6 | vl 3.1 | 463
| | | [ 3t6*1 | D i ~- | 316
[ I | | t.348*2 | R | - 1,343 |
| | i I 16590 | Total | 100.0 | 16,590
i | | | f1 A | 57.3 | 6,231
[ i | |  10874] | B | 35.3 | 3,839
| R3 | 1409 | 2.0 | vV ¢ | 7.4 | 805
| | | [ 1,578 *1 | D | - 1,573
[ ] | 17,593*3| Rz | - 17,533
i | ! 29980 | Total | 100.0 | 29,980 |
| e e |
| | ; | ! A | 72.5 | 7,718
I i | 10645| | B | 26.0 | 2,768
| R4 | 1742 2.0 V| ¢ | 15 | 160
[ | | 1,978 *1 | D | -~ 1,979 |
| | | 21,616 *2| RS | = 21,616
| t | 34,240 | Total | 100.0 | 34,240
B i e e e e e e L e e e e e ) ST PisN )

Potlutien Load Source Category:
A: Domestic + Fresh Market wastewater
B: Factory + Slaughterhouse wastewater
C: Livestock + Fish Pond wastewater
B: Natural Pollution — *1; Fixed Peltution Load
R0—R3: Run—off Load originated from upstream water quality checking point
- *2; Run—off Pollution t.oad x Pollution Load Remaining Ratio
- *3; Run—off Pollution Load x Pollution Load Remaining Ratio (R2, NQ)
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-~ Flow rate: Study results in sub-section 9.5.2
- Remaining ratio after purification:
~Assumed values shown in Table 11.2,3 (self-purification coeffi-
cients recommended in sub-section 9.5.3 were adopted)
-~ Outflow of pollution load:
Reduction in proportion to diversion rate

Natural pollution load: The load is deducted from allowable pollution load

at respective checking point

Run-off pollution losd from upstream checking point to study checking

1

point: Allowable pollution load at the checking point

11.3 Pollution Load to be Reduced by Pollution Source by Water
Quality Checking Point

Based on the allowable pollution load by pollution source, the required
pollution Joad to be reduced by pollution source at each water gquality
checking point was calculated as summarized in Tables 11.3.1 to 11.3.3. In
this calculation, the allowable pollution load was employed as the run-off
load from the water quality'checking point upstream of the study point, and
the pollution load remaining ratios presented in Table 11.3.4 (self-
purification coefficients recommended in sub-section 9.5,3 were adopted)

were employed.
Petails of calculation are presented in Supporting Report 11.3.
The following are major findings on the reduction requirements from the

study on different pollution sources.

- Category A: Domesti¢ and fresh market

The section R3-R4(R& basin) needs to reduce pollution leoad from the
year 1996 through the final target year. R2-R3 section(R3 basin)

needs to reduce pollution load in the year 2011.

- Catepory B: Factory and slaughterhouse

Only the section R3-R4 needs to reduce poliution load starting from
the year 1996, However, it will be extended to section R2-R3 in 2001
and further up to section R1-R2 in 2011,
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Table 11.2.3 Present Pollution Load Remainig Ratio by Sub —area

Section Pollution Load Remaining Ratio

R

RO —Ri: 0.808
C1-—R1: 0.852

R2

1~ R2 0116 = 0262x {1 ~ {1.53/10.45) } x {1 — {4.3/(10.45 — 1.53) } ]
diversion to Noi R, storage by Chao Phraya Dam

C2~R2: 0292

C3 —R2: 0479

C4 —R2:  0.604

Cs5--R2: 0.685

C6 - R2: 0.962

R3

H2 —R3.  1.000
C7-R3 1.000

Lt -~ A3 0383
L2 —- R3:  0.499
L3 -R3: 0811
L4 —R3: 0911

P1-R3: 0.766
P2 - R3: 0838

NO —R3: 0.556 = 0.643x {1 ~ (0.70/5.17) }
diversion by P.S. & Gate

N1 -R3 0598 =0692%x{1-(070/517)}

N2 ~R3:  0.646 =0747x {1 — (0.70/5.17) }

N3 —-R3: 0706 =0817x{1-(070/517)}

N4 - R3:  0.786 = 0.909x {1 - (0.70/5.17) }

R4

R8-R4 0721 =1.000x{1--(259/2208)}x {1~ (4.25/23.18))
diversion by MWA diversion by P.S. & Gate
C8-R4: 0721 =1.000x {1 —(259/22.08) }x{1 - (4.25/2318}}
C9-—-R4: 0817 =1.000x{1 - {4.25/2318)}.
diversion by P.S. & Gate
C10 - R4: 1.000

Note: Pollution load remaining ratios presented in Table 10,6.1 were employed in principal.

Those values were computed adopting the self —purification coeffisient recommended
in sub—section 9.5.3
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Table 11.8.1 Required Poliution Load Reduction (Category A)

1986
-]-:n:;*::::::::x::z::im::::::::::::::z:;::.—_::mm::::s::::::::: I-
] Water | Concentrated | Run-oft | Allowable | Required |
| Quality | BODload | BODLoad | Pollution | Run-—off |
| Checking | ' ] | Load | Load |
i Point | (kofday) | (kg/day) | (kg/day) | Reduction |
| e ]
: R1 | 508 | 433 | 1,818 | -1,385 |
| e e |
| R2 | 5,413 | 4,077 | 9,556 | ~5,479 |
| e it e e |
| R3 | 7,939 | 5,738 | 6,231 | ~493 |
| e e o |
| R4 ] 32,995 | 31,442 | 7,718 | 23,724 |
+:::::x::m:::=:=::==z:::::::::::..—::::zm:::zmzzzzzzzzz_—_:mxz:-}-

2001
-}-:..*':::::::::::::::::::::z::::m::::::r:::::::::::‘::m:-_::::-:::::+
i Water | Concentrated } Run-—off | Allowable | Required |
|  Qualty | BODLoad | BODLoad | Poliution | Run-off |
| Checking | ! | Load | Load ]
i Point | (kg/day) | (kg/day) | (kg/day) | Reducn |
| e e e e e l
p R ] 563 | 471 | 1,818 | ~1,347 |
e ]
[ R2 | 6,157 | 4,686 | 9,556 | —4,870 |
| e e e e e |
| R3 | 8,662 | 6,236 | 6,231 | 5 |
| e e e i e ]
1 R4 l 41,150 | 39,353 | 7,718 | 31,635 |
~i~=:::ﬂﬂzz::::‘:::::::::::m:::ﬁm:.::::z:::::::::;::mﬁ::::::: *-

2011
—f-:::—.:;::m:::::::x::z:::::::':x::::::::::.—:::::m::‘:::2::::::-{-
| Water | Concentrated | Run-—off | Allowable | Required |
|  Quality | BODLoad | BODLload | Pollution | Run-off |
| Checking | | | Load | Load |
| Paint | (kg/day) | (kg/day) | (kg/day) | Reducn |
| e |
[ R1 [ 653 | 556 | 1,818 | ~1,262 |
| e |
[ R2 [ 7,962 | 6,187 | 9,656 | 3,369 |
| o e |
( R3 [ 10,185 | 7,282 | 6,231 | 1,051 |
| e e e e e |
| R4 | 63,451 | 61,168 | 7,718 | 53,450 |
«}»::::::::mm=:=:=::z=::::::::$m::::=::m:::::z:::x::::::m::w}-
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Table 11.3.2 Required Poliution Load Reduction (Category B)

1996
+=:"'._‘.'Eﬂ.‘::ﬁ.‘::::::::::-:::Z::E:‘:::::::_.“‘::_—_‘Z:.‘:‘:::::::::::ﬁmﬂx::::::»—}
| Water | Concentrated | Run—off | Allowable | Required |
|  Qualty | BODlLoad | BODLload | Polluton | Run-off |
| Checking | | | Load | Load = |
| Point |  (ko/day) | (kg/day) | (kg/day) | Reduction |
A S |
| R1 | 172 | 147 | 460 | -313 |
| e e e e |
| R2 | 3,480 | 2,731 | 4,912 | ~2,181 |
| e e e |
| R3 [ 4,082 | 3,193 | 3,839 | —646 |
| e e e e e |
| R4 | 13,554 | 12,171 | 2,768 | 9,403 |
-|-:2x:=::z::::::‘_::::==::=‘::::::::_'—*..:::'::z:;‘.::::::::::::::::-{-

2001
-|-:':.==::::::::ﬂ:::::::::::;=:::::::::::;:::zmm:zmm::z:::::-{-
| Water | Concentrated | Run—off | Allowable | Required |
| Quality | BODLoad | BODLload | Poliution | Run-—off |
I Checking | | ] Load i L.oad i
I Point | (kg/day) | (kg/day) | (ko/day) | Reduction |
| O |
| Ri | 260 | 221 | 460 | ~239 |
e, |
1 R2 [ 5,174 | 4,082 | 4,912 | -830 |
| e e e e |
[ R3 i 5,593 | 4,391 | 3,839 ! 552 |
l T e e
| R4 I 14,775 | 13,254 | 2,768 | 10,486 |
+=::::xmm:::::::::::::::zrzm:::::::::::::::::::::::::::::x::-}-

2011
-{-:::22_-::::_“:::::::::m::::::::==:::::xﬁﬁm&:ﬂ::::::;:::::::-{-
| Water | Concentrated | Run-—off | Allowable | Required |
| Quality | BODLoad | BODLload { Pollution | Run—off |
| Checking | | | Load | . Load |
|  Point | (kg/day) | (kg/day) | (kg/day) | Reduction |
| e e |
] R1 | 452 | 385 | 460 | ~75 |
] - SO ]
| R2 | 9,271 | 7,418 | 4912 | 2,506 |
b e e e e e
[ R3 | 8,421 | 6,486 | 3,839 | 2,647 |
| ————— e |
| R4 [ 21,719 | 19,510 | 2,768 | 16,742 |

+:=::::=:::::::::xz:::::::x::::::::::x::::z::::::::::::::+
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Table 11.3.3 Required Pollution Load reduction (Category C)

1996
+:m::::ﬂ:::m::z::;:_:::.'::::::::m::::::::::::::.—:::x::::x:::::::::::::::-}
| Water | Concentrated |  Run—off | Allowable | Required |
| Quality | BODload | BODload | Pollution | Run-off |
| Checking | | ] Load | Load f
i Point I (ko/day) | (kg/day) | (kg/day) | Reduction |
[ e e e |
! R1 | 8 | 7| 32 | -25 |
e l
| R2 | 309 | 194 | 463 | ~269 |
e e e e e
| R3 | 1,161 | 924 | 805 | 119 |
[ e e e e e !
| R4 | 788 | 660 | 160 | 500 |
+=:z::_—:::::::::::::x:::::::::::::::::::::::tx:::::::::z::::::::z:-j-

2001
-{»".-"".,:x:z::::::::::::z::::::::_—:ﬁ::::::::::::ﬂ::::s:::::::::: ]r
| Water f Concentrated | Run—off | Allowable | Required |
i Quality | BODLoad | BODload | Pollution - Run-off |
| Checking | ] | Load | Load |
| Point | (kg/day) | (kg/day) | (kg/day) | Reduction |
| e e e |
| R | 8 | 7| 32 | -25 |
| = e e |
] R2 | 336 | 219 | 463 | ~244 |
! ______________________________________________________ [
i R3 | 1,332 | 1,072 | 805 | 267 |
| et e e l
I R4 | 897 | 751 | 160 | 591 |
+:ﬁ=$::::::::::::::::::i:::_’:::.‘:::21‘-::—‘232:‘_’::::::::3‘::1‘-1+

2011
+3=:=:::::::_—_22:====:::::::mm:z:::::m:::::::::::::;—_::z:::::-{-
| Water | Concentrated | Run—off | Allowable | Required |
| Quality | BODLload | BODload | Poliution | Run—off |
| Checking | l [ l.oad | Load |
| Point | (kg/day) | (kg/day) | (kg/day) | Reduction |
e |
| R1 | 8| 6 | 32 | —-26 |
[ e e e ]
| R2 [ 374 | 252 | 463 | ~211 |
I _________________________________________________________ I
| R3 1 1,647 | 1,259 | 805 | 454 |
[ = e |
] R4 | 1,031 | 863 | 160 | 703 |
+=x:=='::..-:::::::=::::..‘:::2::::-_—-::::===:::...*z:::::::::::::::::::::-i-
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Table 11.3.4 Poliution Load Remainig Ratio by Sub—area in the Future

Section Pollution Load Remaining Ratio

R

RO —-R1: 0.808
Gt - R1:  0.852

R2

R1 -R2: 0242 =0262x {1~ (0.60/7.72)}
diversion to Noi R.

G2 - R2: 0,292

C3-R2: 0479

C4 - R2: 0.6804

C5 - R2: 0885

C6~R2: 0962

R3

R2 -H3: 1.000
C7-R3  1.000

1 ~R3 0.383 - -
L2 -~ R3: 0.459
3-RS% 0811
L4 -R3: 0911

P1 - R3: 0766
P2 -R3 0338

NO ~ R3: 0.643
N1 - R3: 0682
N2 ~R3: 0747
N3 - RB3: 0817
N4 -~ R3:  0.909

R4

R3 —~R4: 0727 =1.000x {1~ (259/18.00) }x {1 - (2.89/19.12)} .
' diversion by MWA diversion by P.5. & Gate
C8 ~R4: 0727 =1.000x{1 - (2.59/1800)}x {1~ (2.80/10.12) }
C9 - R4: 0849 =1.000x{1 - (2.89/19.12}}
diversion by P.S. & Gate
Ci0 - R4: 1.000

Note: Pollution load remaining ratios presented in Table 10.6.1 were employed in principal.
. Those values were computed adopting the self—purification coefficient recommended
in sub—section 9.5.3,
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- Category C: Livestock and fish pond
The sections R2-R3 and R3-R4 are required to reduce pollution load

starting from 1996.

11.4 Pollution Load to be Reduced at Respective Sub-area by

Polliution Source

Reguired -amount of pollution load to be reduced at respective checking
points as reflected in Section 11.2 was broken down into related pollution

load inflow points or sub-area.

Table 11.4.1 shows the present share of run-off pollution load for each sub-
area at each water guality checking point. Using these percentages, the
allowable pollution load at the checking points were allocated to sub-areas
by pollution source as shown in Table 11.4.2. Required reduction amount of
run-off load can be obtained by subtracting the allowable load from run-off
pollution load of respective sub-areas. Table 11.4.2 presents the results
of the calculations on R3 and R4 points(domestic pollution load). More than
half of the poilution load in Category A discharpged in section R3-Ré4 shall
be reduced throuth the future to achieve the environmental water quality
standard. However, among the related sub-areas in the section, the required
reduction amount of discharged pollution load of the sub-area C8, the part
of Ayutthaya province, is around 15-16% of the préjected load through out

the future.

Table 11.4.3 presents the results of the same calculation for Category B.
in the section R1-R2. In this calculation, the required reduction amount of
pollution load in section R3-Ré will be increased up to more than 86 % of

the projected discharged load in the year 20L%L.

Table 11.4.4 presents the calculation results for Category C. As a result,
the required reduction amount of pollution load in the section R3-R4 will be
increased up to more than 80Z of the projected discharged load. Not only in
the section R3-R4 but in upper section of R2-R3 pollution reduction is

necessary to attain the environmental quality standard.
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CHAPTER 12 RECOMMENDATIONS ON THE REDUCTION OF POLLUTION LOAD

12.1 Genersal

Countermeasures for conservation of water quality in the public water body
are roecommended under the principle that reduction of pollution load re-
quired shall be done by respective polluticen sources responsible in propor-

tion to their contribution to the pollution.

Those pollution loads caused by domestic wastewater shall be reduced in
provision of public sewerage systems, while others be done by responsible
contributors. The combination of appropriate countermeasures not only by
the public sewerage systems but also by various measures including effluent
control to other pollution sources enables the water quality environment to

preserve on a required level.

Recommendations on the countermeasures in the context as mentioned above are

included in this section.
12.2 Domestic Wastewater

The area to be served by sewerage system is estimated to achieve water
quality standards with reference to required reduction of domestic pellution
load including that from fresh market. The reduction load is under the
responsibility of domestic pollution source for conservation of water quali-
~ty in the public water body. However, a combined collection and treatment
of industrial and livestock wastewater with domestic wastewater in the

planning of sewerage facilities may be determined from wvarious aspects.

The calculation procedure to come up with service area is shown in Figure

12.2.1.

Potentisl areas to be served are assumed to be municipalities and sanitary
districts including eight (8) subject areas for this sewerage master plan-
ning. Low population density areas such as rural communities are regarded

to be out of sewerage service area.

12-1



Run-off load by water quality Water quality standard and
checking point subject flow rate

I l

| I

' , Allowable run-off load by

[ water quality checking point
[E—

Run-off load to be reduced

by checking point

| Run-off ratio

Concentrated load to be reduced
by checking point area

| : Concentration ratio
E _

Discharged load to be reduced

by checking point area
|
l

Percentage to be served by
checking point area

Note : 1) Run-off load is limited to that caused by domestic wastewater.
2) Calculation along the flow is made for established target years.
3) Service percentage required for each municipality is the maximum
cne among calculated areas by water quality checking point.

Figure 12.2.1 Flow Chart to Calculate Service Area

Table 12.2.1 presents required percentage to be served for the related seven
{(7) municipalities and sanitary districts located within the sections RZ2-R3
and R3-R4 areas. These municipalities and sanitary districts are; Muang
Pathum Thani Municipality, Khlong Luang SD., Prachatipat SD, and Khu Kot SD
for sub-area C9, ‘and Municipalities of Muang Nonﬁhaburi, Bang Bua Thong and

Pak Kret for sub-area C10.

As the calculation results, the subject municipality and $Ds in sub-area C9
shall be fully covered immediately by sewerage system, and arocund 967 of
population in the subject municipalities and SDs in sub-area C10 shall be
covered in 1996, while 100% in 2001. 1In 2011, however, it would be diffi-

cult to reduce pollution load within the sub-areas in the section R3-R4. In
view of the study appreoachfaccuracy, it may be concluded that sewerage
systems covering above mentioned areas are immediate requisites enabling the
conservation of the water quality through the final target year more or less
on a required level. At the same time it may say that reduction of the load

in other sub-areas upstream of the section may be necessary to achieve the
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standard. Improvement of toilet facilities in the rural area and prepa-
ration of small scale communal wastewater treatment facility for clustered

community in the rural area may be alternative countermeasures.

Introduction of advanced wastewater treatwment process for better treatment
efficiency is another countermeassure for such a case. It would not be a
practical solution in the concerned areas because of high capital and opera-

tion & maintenance cost.
12.3 Industrial and Slaughterhouse Wastewater

Reduction of pollution load caused by industrial and slaughterhouse waste-
water shall be done in provision of more stringent effluent control. Re-
quired run-off load to be reduced at each water quality checking point is
the basis for calculation of effluent control requirements. If the control
of water quality by the effluent regulations is not practical, review of
future frame values 1s another alternative to meet reguired reduction of the

pollution load. Figure 12.3,1 shows concept of pollution load reduction.

N-OFF LOAD UNDER PRESENT
EFFLUENT STANDAND //

s

-~

- EDUCTION OF RUN-OFF LDAD BY MORE
STRINGENT EFFLUENT STANDARD

L //
m\@f

fa)
<
3
[T R
(™
? L1
= S
Lio = =
2 I\
VLTRSS BICTION OF BUN-OFE
T -LOAD BY REVISION OF FRAME
VALUES
1 [ 1
Ti T2 Ts Ta

YEAR

Figure 12.3.1 Conceptual] Reduction of Pollution Load
As shown in Table 11.4.,3, required reduction percentages of pollution load

are 77 Z in the year 1966, 79 ¥ in 2001, and 86 % in 2011 to the sub-areas

in the section R3-R4, while additional reduction of pollution load is
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required to other sub-areas in the upstream of the section for the year

© 2011,

Since it seems to be serious for the section R2-R4, possibility of pollution

load reduction in the section was studied.

Table 12.3.1 shows the calculation results of average qudlity of discharged
wastewater with and without treatment facility. Using these dats, required
treatment percentage of untreated wastewater amount in provision of current

effluent standard was calculated as shown in Table 12.3.2. .

Based on the results of calculation, i1f most of untreated industrial waste-
water would be treated to some extent of water quélity, required reduction
of pollution load would be accomplished in sections RO-R1 and R1-R2. Howev-
er, required percentage to be treated in the section R3-R4 (sub-areas C9 and
C10}, exceeds 100 ¥Z. Under this study, an average effluent gquality from
treatment facility is assumed to be 90 mg/l, which was derived from indus-
trial wastewater effluent standard - 100 mg/l for major food, tanning and
pulp industries, and 60mg/l for others. Thus, more stringent effluent
standard shall be introduced for sub-areas C9 and Cl0, Proper effluent
control under the present effluent standard is also necessary covering all

factories in other sub-areas to attain required reduction of pollution load.

Table 12.3.2 shows an alternstive for sub-areas C9 and CL0 in provision of
more stringent effluent standard with 50 mg/l in average. This target con-
centration (50mg/i} is almost on the same level as the average effluent
quality of treated industrial wastewater in Pathum Thani and Nonthaburi as

shown in Table 12.3.2.

At present, DIV is implementing central wastewater treatment plant project
for industrial wastewater in the Rangsit area (the part'of Amphoe Khlong
Luang, out of the sewerage service area of this study). Completion of the

project will contribute to the requirements of pollutidn load reduction.
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12.4 Livestbck and Fish Pond Wastewater

Countermeasures to the wastewater discharged from fish pond and livestock

are discussed in this section.

Generally, generated pollution load by livestock is discharged in the rural
area, Thus, the amount of concentrated pollution load is limited. Further-
more, those generated by cattle is negligible as confirmed by field survey
and partial discharge from pigsty is only required to be controlled by means

of effluent regulations.

Wastewater from fish pond is also to be controlled by means of effluent

control.

The following are the requirements to reduce pollution load in the sections
RZ2-R3 and R3-R4. As presented in Table 11.4.4, required reduction amount of
pollution load in section R3-R4 is more than 757 through the target years.
Table 12.4.1 presents required percentage of wastewater treatment in assump-
tion of effluent quality of 100 mg/l. This calculation results imply that
impossibility of pollution load reduction only within the section R3-R4 and

necessity of further pollution load reduction in upstream sections.

Considering the characteristics of livestock and fish pond as pollution
sources, it 1s difficult to accomplish required drastic pollution load
reduction. Relocation of the livestock from the sub-areas of the section
R3-R4 to other areas including those upstream of the section may be one of
the alternatives to solve this problem. Another alternative is to reduce
discharged pollution load not only in the section R3-R4 but in the overall
study basin. Those pollution load reduction can be accomplished by provi-

sion of wastewater treatment facilities.
12.5 Summary of Recommendations

Various countermeasures are recommended to attain the environmental stand-
ard. For the pollution load from domestic source, provision of sewerage
system is one of major countermeasures. In addition, improvement of toilet
farilities including septic tank in the rural area and provision of small

scale communal wastewater treatment facilities for clustered communities in
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the rural area are effective alternatives.
Proper effluent control under the present effluent standard is essential for
pollution load reduction to the industrial wastewater. Furthermore, more

stringent effluent standard shall be introduced in Pathum Thani and Nontha-

buri.

Relocation of the livestock from the sub-areas of the section R3-R4 to other
areas and compression of frame values are possible altermatives. Reduction
of discharged pollution load not only in the section R3-R4 but in the over-
all study basin by provision of wastewater treatment facilities is also

raequired.

Table 12.5.1 presents a summarization of findings and recommendation dis-

cussed in this Section.
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Table 12.5.1 Findings and Recommendations for Pollution l.oad Reduction

-}::ﬂ_ﬂmmzﬂr_‘.‘,ﬂ: ===::======:=mm.~zaum:::::::::::::‘..::uma :ngmsgy_—‘mgzwL.'-:_—.,:::::’,:::::::::mﬂt:gq::::::-‘.
| Pollution Source | Requited Discharged Load Reduction Amount and | Recommendations )
] Category | Rafio to Discharged Load by Category by Sub—area | |

__________________________________________________ PO, _........_Aaﬁﬁ._._._._~-_.__..__.ﬁ.|
f | {kg/day) (%) |1} Provislon of sewerage system in municipalities and |
| A [1998 | sanitary districts within the section i
| | Sub-—area C8. {Ayutthaya) 501 15 { -
| Domestic | Sub-area C9 (Pathum Thani) 7,886 46 | Required percentage of sewerage service coverage |
| and i Sub—area C10 (Nonthaburi) 19,427 63 | 1996 |
i Fresh Markst | Saction R3- A4 Total 27,904 54 | Pra Intharacha Sanitary District 100.0% |
| | | M. Pathum Thant Municipallty 100.0% |
| |2001 | Khlong Luang Sanitary District 100.0% |
| | Sub—-area C8 {Ayutthaya) 819 15 | Prachatipat Sanitary District 100.0% |
] { Sub-area C9 {Pathum Thani) 9,649 48 | Khu Kot Sanitery District 100.0% |
| | 8ub-area C10 {Nonthaburi) 26,079 66 | Muang Nonthaburi Municipaliy 95,7% |
] | Section R3—RA4 Total 35,347 57 | Bang Bua Thong Municipality 95.7% |
| | | Pak Kret Municipality 85.7% |
i j2011 { 2001 T
| | Sub—-area G7 {Ayuithaya)} 102 3 8 Municipalities/SDs presented above  100.0% |
| | Sub-area N1 {Chai Nal) & 0| 2011 |
| | Sub-area N2 (Sing Buri) 203 3| - Ban Len Sanitary Distelet - i2.6% |
f | SBub—area N3 (Ang Thong) 98 1] Prake Sriracha Sanitary District 1.9% |
} | Sub—area N4 (Ayutthaya) 356 5 | Sing Sanitary District 17.8% |
| | Sub-area P2 (Ayuithaya) 640 9| Pho Thong Sanltary District 36.1% |
| | Sub—arga Li (Sinr Buri) 5 of Sena Municipality 99.3% |
| | Sub~earea L2 {Lop Buri) 1,756 8| Tambol Wat Sing Municipality 97.6% |
| | Sub—-area L4 (Ayutthaya) 103 5 | Muang Lep Buri Municiparity 77.2% |
| | Section A2~ R3 Total 3,269 5| Bang Pahan Sanitary District 16.8% |
! | ) i 8 Municipalities/SDs presented above  100.0% |
} | Sub--area C8 (Ayutthaya) 646 16 | |
| | Sub-area C9 (Pathum Thani) 13,196 50 [2) Provislon of sewerage systems in upslream areas  §
| | Sub-area C10 (Nonthaburi) 47,924 68| ]
| | Section R3—R4 Total 61,766 &1 |3} Improvement of toilet facilities in the rural area |

i
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Table 12.5

| Pollution Source
| Category
B

Industry
and
Slaughterhouse

.1 Findings and Recommendations for Poliution Load Reduction
(cont’d)

+=====::==::':‘.::=$m::m’,—"=ﬂ:'2=====‘:=:==::==-‘=‘=:m========:===::Eﬂ=ﬁ:5,‘;“.2:'—‘-::"—"======:Ez::ﬁ:¢b:ﬁ=+
| Required Discharged Load Reduction Amount and | Recommendations ]
| Ratio to Discharged Load by Category by Sub—aroa | |
——————————————————— e e et e — |
| ) {kg/day) (%} |1) Proper effluent conirol under the present effivent |
{1096 | quality standard |
| Sub~mrea G8 {Ayutthaya) 1,747 77 | : |
| Sub~area G§ (Pathum Thani) 12,881 77 | Required percontage of treatment in all IWW |
| Sub~area C10 (Nonthaburi) 7,384 77 { 1996 |
| Saction R3- R4 Total 21,892 771 Sub-area C8 {Ayutthaya) 94.9% |
l ' |  Sub-—area C9 (Pathum Thani) 99.1% |
[2001 | Sub-area C10 (Nonthabur) ~~~~  99.0% |
| Sub~area N1. (Chai Nat} 58 16 | Saction RA3—R4 Total 98.9% |
} Sub~tres N2 (Sing Bur) 234 18 | {
| Sub—area N3 {Ang Thong) 129 81 2001 |
| Sub—~araa N4 (Ayuithaya) 1051 17 | Sub-—area N1 (Chai Nat) 58.7% |
| Sub-—-area P2 ({Ayulthaya) 1605 15 | Sub-area N2 (Sing Buri) 59.5% |
| Sub—area L1 (Sing Buri) 157 24 | Sub-area N3 (Ang Thong) 54.9% |
| Sub—area L2 {Lop Buri} _ 1,202 24} Sub—weaN4 (Ayutthaya) 59.6% |
| Seclion R2—R3 Total 4,436 16| Sub-area P2 ({(Ayutthaya) 58.4% |
i | Sub-arealt ({Sing Buri) 63.1% |
| Sub—area C8& (Ayutthaya) 2,359 82| Sub—areal? (Lop Buri) 3 63.3% |
| Sub—area C9 (Pathum Thani} 14,278 79 | Section R2—A3 Total 58.7% |
| Sub —area C10 {Nonthaburi) B,166 78 | §
| Sgction A3-A4 Tofal 24,803 79| Sub—area G8 (Ayutthaya) 97.3% |
{ | Sub-ereaC9 (Pathum Thani) 99.8% |
2011 | Bub-earea G10 (Nonthaburi) 99.7% |
| Sub—srea G2 (Ayutthaya) 188 18 | Section R3—A4 Total 89.6% |
| Sub~area €3 {Pathum Thani} 2,641 26 } |
| Sub—area C5 (Nonthaburi) 1,146 i8] 2011 |
{ Sub-—erea C8  (Nonthabuii) 10,837 38 | Sub-weaC2 (Ayutthaya) 59.8% |
| Section Ri—RZ Total 14,812 32| Sub-area C3 (Pathum Thani) 63.8% |
i | Sub-area G5 (Nonthaburi) 60.0% |
| Sub—area N1 {Chai Nat) 275 48 | Sub-areaC6 _(Nonthabur) 71.6% |
| Sub—area N2 (Sing Burl) 964 47 | Section RT—A2 Total 68.3% |
| Sub—area N3 {Ang Thong) 869 38 | |
| Sub-—-erea N4 {Ayutthaya) 4906 48 | Sub-aea N1 (Chai Nat) 75.6% |
| Sub—area P2 (Ayutthaya) 7196 43 | Sub-wea N2 (Sing Buri) 75.2% |
| Sub—-areali (Sing Buri) 509 51 1 Sub-—area N3 (Ang Thong) 71.8% §
| Sub—area L2 (Lop Buri) 4,830 56 | Sub-area N4 (Ayutthaya) 77.83% |
Soction R2—-R3 Total 19,549 46 |  Sub-area P2 (Ayutthaya) 74.6% |
| Sub-greall (Sing Buri) 77.4% |
Sub—area C8 (Ayuithaya) 2,955 8% | Sub-areal2 (Lop Buri) 80.7% |
Sub--area C9 (Pathum Thani) 22,954 86 | Section R2—-R3 Tolal 75.7% |
Sub -area C10 {Nonthaburi) 13,138 86 | |
Section A3-R4 Total 39,047 86| Sub-area C8 (Ayutthaya) 98.2% |
[ Sub-area C9 (Pathum Thani) 100.0% |
| _Sub-area C10 (Nonthaburi} o 160.0% |
| Section R3— A4 Total 100.0% }

I

!

|

I

!

!

I
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Table 12.5.1
(cont’d) ‘
| Pellution Source | Required Discharged Load Reducion Amountand | Recommendations

Gategory | Ratio to Discharged Load by Category by Sub-—area |

| (kg/day) (%) |1) Provision of treaiment facility for livestock waste ~
C (1996 .| water in the sections H2-R3, and R3--R4

| Sub—area C7 {Ayutthaya) 140 22 |

Livestock | Sub~—area N3 {Ang Thong) 832 20 | Raquired percentage of treatment In livestosk WW

and | Sub—area N4  (Ayutthaya) 264 14 | 1998

Fish Pend | Sub—area P1  (Saraburi) 144 23 | Sub-area C7 (Ayutthays) 23.1%
| Sub~area P2 {Ayutthaya} 239 23| Sub-weaN3 (Ang Thong) 20.2%
i Sub—area L3  (Sareburi) 25 25| Sub-area N4 (Ayuithaya) 21,8%
| Sub—area L4 (Ayutthaye) 77 i8 | Sub-area Pt (Saraburi) 23.5%
| Section R2-—-AR3 Total 1,721 15| Sub-aeaP2 {Ayutthays) 23.7%
| | Sub-areaL3: (Saraburi} 24.4%
| Sub—area G8 (Ayutthaya) 1,403 76 | Sub-area L4 (Ayutihaya) 20.7%
| Sub—~area C8¢ (Pathum Thani) 1,932 76 | Sectlon R2--R3 Tota! 16.5%
| Sub—area C10 (Nonthabuii} 350 75 | . ) .
| Section R3—-R4 Total 3,685 76 | Sub-area C8 {Ayutthaya) 100.0%
| | Sub—area C9 {Pathum Thani} 100.0%
|2001 | Sub—area C10 (Nonthaburi) 100.0%
| Sub--area C7 (Ayutthaya) 260 34 | Section A3~ R4 Totaf 100.0%
| Sub—area N3 {Ang Thong) 1958 36 | : -
| Sub—sarea N4 (Ayutthaya) 506 24 | 200 .
| Sub-—area P1 (Saraburi} 261 35| Sub—area C7. {Ayutthaya) 35.9%
| Sub-area P2 (Ayutthaya) 442 35 | Sub-area N3 (Ang Thong) 37.4%
| Sub—area L3 (Saraburi) 49 41 |  Sub-area N4 (Ayutthaya) 34.8%
| Sub—area L4 (Ayuithaya} 154 31 | Sub-area P1 (Saraburi} 35.7%
| Saction A2-A3 Total 3,830 27| Sub-—area P2 {Ayutthays) 36.7%
] !  Sub-—eareald (Saraburl} 41.9%
| Sub~area G8 (Ayutihaya) 1,651 78 |  Sub-areald . (Ayutthaya) _34.5%
| Sub—area C§ (Pathum Thani} 2,303 79 | Section R2-A3 Total 30.0%
| Sub~area Ci0 (Nothaburi) 400 78 |
| Baction A3-AR4 Total 4,354 72| Sub—erea G8 (Ayutthaya) . 100.0%
| | Sub-area G9 (Pathum Thani) 100.0%
|2G11 | Sub—area C10 {(Nonthaburi) 100.0%
| Sub—area C7 {Ayutthaya} 400 44 | Section A3~ R4 Total 100.0%
| Sub—area N3 (Ang Thong) 3,390 50 |
| Sub—area N4 ({Ayutthaya) 803 33| 2011
| Sub—area Pi (Saraburi) 405 45 | Sub—area C7 (Ayutthaya) 46.0%
| Sub—area P2 {Ayutthaya) 680 45 | Sub-area N3 (Ang Thong) 50.9%
f Sub—area L3 (Sareburi} 74 51 | Sub-area N4 (Ayutthaya) 46.0%
| Sub~area L4  (Ayuithays) 241 41 | Sub-area Pt (Saraburi} 46.2%
| Section RZ—R3 Total 5,893 39| Sub-area P2 {Ayutthays) 46.8%
| | Sub-areald (Saraburi} 53.3%
| Sub—area CB (Ayutihaya) 1,981 82 | Sub—areal4 (Ayutthays) 44.8%
| Sub-—area C2 . (Pathum Thani) 2,750 B2 |§ Saction R2— A3 Tolal 42.1%
| Sub-area G10 (Nonthabusi) 460 80 |
| Section R3—A4 Total 51891 82| Sub—area C8 (Ayutthays) 100.0%
! { Sub-area C% (Pathum Thani) 100.0%
| | Sub-—area Ci0 (Nonthaburi) 100.0%
i | Section A3—A4 Total 100.0%
| |
} {2) Relocation of livestock in section R3~R4 to other
; | areas
i I
i 13) Proper effluent control by regulations
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