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Frow reia STP, O = B0TS mdiday
BOD 5TP, B0 = 1 mgh
DOSTP, DOW = 3.8 mgih
STP, @ = 1047
Temperatura,T = 2 °C
Cortech ieaction conelants of fempereiure, k ke ™
Qmixs 008186 mdis
BCD mix = 1.00888 mg
DO mix = a.eettt mgh
Tampecaao = 20,000 %
BOD reaction rete, Ko, = D.34772 Jd
‘Waterbody reaction rate, ke = 0.46143 id

Utimais 205, L, = INEGNEE mo1

Averags flowrate

Refer Certificate Analyai. (CA) - W1
Refer Cortllcate Anahals (C2) - W1

Ricfor Cortificato Analyele (GA) - W1

HNormal Senario for Standerd B
Normal Caa Senario

Normal Gase Senario

[Tomposaiurs cosfMobent & |
1018
1.135
1047
1.024
Li=La* ylo-Lo LLL (V.
L ey BOM Remalning, BOD0 Exsrted § Distance,
Letmgh) Dofich {mgH) (km)
0.00 140335 000K 0.00
025 159158 aga18 022
0.5 1.30438 0.1560 043
0.75 129140 0.231p 045
100 1.10208 o.ago7F 0.85
128 1.00T7M1 D.2BEE 108
1.50 109897 04270 130
175 £.57848 D 4848 1.5
200 0.82370 0.5208 172
226 [-Lreik 05012 184
250 0.82343 0.8900 216
275 077742 0.8850 238
.00 0.73348 0.7204 2858
.28 0.29297 0.7704 281
am 046425 2,608 292
kALY 081780 D.8457 .24
4.00 0.58317 [AN-] A48
425 0.650566 09128 aar
4.50 0.51082 D.8435 80
475 DASCTT (-] 410
&00 DALY 1.0000 [t
525 D.43746 1.0250 4.54
6.50 D.41302 10503 475
576 D.30004 10734 97
600 0.388165 1.0952 818
625 0. 24766 11158 &40
250 03285 14352 862
ath 0.30082 1.1535 583
700 029261 1.1708 (1]
128 0.27616 1.1872 628
7.5 0.28073 1.2028 a4s
1.5 024818 1.2172 670
-] 0z:24 1.2%9 501
B.26 021842 1.2430 743
a5 9.20718 1.2882 T3
B 016669 12678 7.6
200 9.18485 1.2787 778
0.25 217434 1,280 T
.50 0.18456 1.2088 an
7S 0.16540 1.3080 842
16.00 214671 13166 B4
1%.26 a.13852 1.3248 BBa
10.50 9.13078 1.3228 aa7
10.76 912347 1.3%08 9.2
100 o.11887 1.3488 0.8
1.65 100123 LX) 1.8

BOD Vs Time - Normal Operating
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BOD waterbady, BOD, = 1 mg
DO witecbody, DOy = 28 mgt
PE ESTIMATION
PE 27000
Deaign Flaw, O 8075 miday
Suspsnded Salid, 58 = 1823 hgiday
Unioeding BOD = 1519 kghday
Unloading BOD {Slandard A} = 122 kgidey
* PE safimaton Based on JRK Infa
Saasaiicn ieto consiants
'Waler

Simall pond

Siow straam & g leke 022
Large stream & siow weiocly o4
Largs taream & fact veloclty

Fast stream

[Watrtot & o srmarn
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flowrat . H
0Sg. Pulsi= 0012 ms T.01157407 an"' BOD Vs Time - Normal Opemt'"g
OSg. Pulai= a2 m¥e .
Flow rate waterady, O, = 0.012 m¥e
BOD welerbedy, BOD,, = 1 mgh Refer Cortieats Anabvzis (CA) - W1
DO waterbody, DO, = 28 mgt Refer Gertificats Anelyals (GA) - W1 300
Wietorbosy, @ = 1018 Rofor Tatke 1
Tempeeaturs,T = e Reter Gartificate Analysis {CA) - W1
Aversga wateriady velogily = 201 mis = B4 mide,
Flaw rate STP, Q= &075 makiny = DOTONZE ms
BOD TP, BOD,, = 260 mgd Normal Seamia far Stendord B
DO 5TP, DO, = 9 mgl Normel Goon Sonelo
sTP.B= 1138 Rafer Tabla 1
TompormiureT = % °c Normel Case Senarlo
o (ants for K [
Qmoc= 0.0886 Ml .
BOD mix= 21480555 mg! 12
DO mbe= 0.565124 mgh
Temparaiuro = 20000 ° Time [Cay)
80D reaction rate, kny = 071804 K
Walarbody 1 sction e, k= 046143 K
. L= I - .
R . BOD Vs Distance - Normal Operating
Temparshus costhiclent, 50
1016 200
1135
1.047 250
1,024
% 200
L =Loa* yulo-l aml) =
2 150
t{duy) BOO Remalning, BOD Exarled § Distance, g
Le(mgh} Deficlt (mail) fRm) 100
[ 31439508 0,0000 ©.00
0260 28442206 209130 02 50
0.500 257 3BARS Wares 0.43
0730 232.80682 814702 0,85
1,800 21070571 1078302 088 -
1250 160.85441 1208016 148 2 2 4 § 3 1o r
1.500 172.81125 141.8247 130 Distance (km)
1.7%0 16809483 198.2414 1.5 - —_—
2000 141.24028 172.0067 1.3
2380 127.79847 168.6385 184
2,500 11583775 108.6562 218 BOD waterbody, BOD, = 1 mg
2780 10403730 2007025 2% GO wilarbody, DO, = 3.9 mgl
2004 s467518 2106508 255
3.250 25.00055 228 504 28 PE ESTIMATION
3.5a0 7750430 286217 302 FE = 27000
780 7013784 2441081 3.24 Design Flow, O = 8075 lﬂ'ffh}!
4000 €3.48334 2506727 248 Suspenced Sokd, 83 = 1925 gy
1260 574240 2506120 .87 Unloading BOD = 1510 hghlay
4,600 51.95030 2823706 ase Unloading BOD (Standard &) = 122 kgidey
4760 47.01480 267312 410
5000 4254078 2717082 432 * PE satimwton Bassd cn JRK Info
a280 38.40248 2758435 451 |BODwxisting 20mglL
5,600 3.82092 279.5088 475
5750 3151480 2028210 487
8,000 28.51502 205.8201 518
8250 2880227 2E1B3T 540
6500 2034088 200.08% 562
a750 2112511 263.2100 583
7.000 1R.11470 w522 505
7280 17.2067T8 2870402 aza
7.500 1884087 08,8881 a48
1350 14.18088 300.1764 [
8,000 12.81303 301.5230 so1
4280 11.50371 02.7423 T2
8.500 1048042 J03.8458 734
8150 s.48212 304.8430 7.56
2.000 8551 WETAT2 (2]
2260 T.IT4R A0B.5845 700
2500 7.00104 207.3040 821
2.1%0 836276 07,6792 8.2
10.000 5.75n8 085787 284
10250 4.20020 200.12688 488
10,500 4.71385 200.8223 £07
10.750 428500 210.0709 sz
180 28664 o7 =50
11,250 245106 D.B440 72
11.500 216985 314783 54
11.780 2.85807 H1.417T0 10.15
12000 258661 17481 1037
12.250 234079 311.0053 10.52
12.500 241768 222180 10.80
12750 15184 312.4108 11.02
13.000 1.73465 J2.6010 .23
13250 1.58004 212.T889 11.45
13:500 141572 M2m63 11.85
1.750 120482 13,0514 143
14,000 1.18237 3134738 1240
14250 1.08178 913.2042 1231
14.500 0.65187 313.3843 12.53




Normal Cass \Woarsi Casa
BOD BOD Exened Diistaincs, BOD BCD Exe!‘led Distance
I (day) Ramaining, / Deficit tkem) ' Liday) Remaining. i Defict ey '
Lt (mgd} {mgdl) Lt (mgll) {mari}
0.000 1.483 0.000 0.00 0,000 314.338 0.000 0.00
0.250 1.622 0.032 0.22 0.250 284,423 29.913 022
0.500 4,304 0.15¢ 0.43 0.500 257357 58.979 .43
0.780 1.2 0.232 0.85 0.750 232866 81.470 D65
1.000 1.183 0.3 0.86 1.000 210.706 103.690 0.86
1.260 1.008 0.366 1.08 1.250 190,654 123.682 1.08
1.500 1.036 0.427 1.30 1500 172511 141.826 1.30
1.750 0.978 0.485 1.51 1.750 156,085 158.241 1.51
2.000 0.624 0.540 178 2.000 141,248 173.096 173
2.250 0.872 0.501 1.84 2280 127.798 186.537 1.04
2.600 0.82s D640 216 2.500 116,638 190.598 2186
2,750 Q777 0885 238 2760 104,633 209.703 238
5.000 0.734 0729 259 3.000 45676 216,660 2.58
8.250 0.895 0.770 2.1 3,250 85.6687 228.689 281
3.500 0.654 0.2808 3.02 3.500 77.514 238.822 a.02
3.750 0818 0.245 3.24 3.750 70.138 244198 324
4,000 1.583 0£30 3.46 4,000 63.483 250,873 .48
4.250 D.ES1 0813 367 4.250 57424 256.812 3.87
4.500 2.520 0.844 359 4.500 51.058 262.377 378
4.750 491 0973 4.10 4.750 47.016 267.321 410
5.000 0.483 1.000 432 5.000 42.5¢1 271.795 432
5.250 0.437 1.026 454 5,250 38.492 275.844 454
5.500 0.413 1.080 475 5500 84.820 279.507 475
5,750 0.390 4.073 487 5.750 31,515 282.821 497
6.000 0.%8 1.083 B.18 £.000 28.616 265820 5.18
6.250 0.348 1116 5.40 6.250 25.802 2680.53 5.40
6.500 0.328 1,138 5.62 8.500 23.347 290.568 562
8.780 £.310 1.154 5.83 B.750 21126 293.211 5.83
7.000 0283 117 6,05 7.000 12915 296.221 68.06
7.250 0.276 1.167 6.26 7.250 17.298 297.040 626
7.500 0.261 1.203 6.42 7.500 15.850 208686 G648
7.750 0.248 1.217 .70 7.750 12161 300.175 8.70
8.000 0.232 1.2 681 a.000 12.513 301.523 B.81
8.250 0.219 1.244 743 8260 11.604 302.742 713
8.500 0.207 1266 a.500 10.490 303.848 7.34
B8.750 0.196 1268 B.730 G402 304.844 7.56
2.000 Q.185 1.270 £.000 £.5%0 305.747 7.78
9.250 0.174 1.289 8.250 7.7 306,564 7.98
9.500 0.165 1.299 9.500 7.032 37304 21
9750 0.155 1.308 9.750 6.363 307.873 42
10.000 0.147 1317 10.000 5.767 L08.578 884
10.250 0.138 1.325 10.250 5.209 ae.127 8.86
14.600 0.1 1.3:3 10,500 4714 309.622 .07
10.750 0.123 1.340 10.750 4.265 310.071 8.20
11.000 0.117 1.947 11.000 3.859 30477 2.50
11.25¢ 3.482 310.844 9.72
1,850 1.001 D.482 1.43 11.500 3.160 311.178 0.94
11.750 2859 311.477 10.156
12.000 2587 311.749 1037
12.250 234 311.995 1058
12,500 2118 312218 10.20
12.750 1916 32420 11.02
13.000 1734 312802 123
13.250 1.660 32,767 1145
13.600 1.420 312916 1166
43.750 1.285 313.081 11.88
14.000 1.162 313.174 1210
14,250 1,052 313.284 123
14.600 0952 313.584 12.53

BOD Level [mg/L}

320
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1mgfL '
220 {14.25 day;12.31 km} :
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DO SAG CURVE STP - NORMAL CASE

Dissolved Oxygen {DO) Sag Curve

Assumpton: Avarage flowrale 4.50
Qgo. pus™ o012 m'e 1 MLD 4.00
8g. Pulai= 0.012 m%s
Flow rats watarbody, On = 0.012 m#s = 350 /
BOD watsrbody. BOD 1 mgA Refer Certificats Anatysia (C1) - W1 E
DO watarbody, €, 38 mgh Refor Cartificate Analysis (CA] - W1 E 3.00
Waterbody, 1.018 Refer Table 4 250
Temperatura, 29 °C Refer Cartificals Analyels (CA) - W1
Avsrage walarbody weloaly = @01 mis L 0.084 miday g 200
Flowrate STP, Q= 8075 maiday .+ D.O703125 m¥e ReferE4 | 3§ 150
BOD 8TP, BOCy: = 20 mgA Nomal Sanarke for Slandard B ' g 100
DO 8TP, DOy, = 3 mg1 Normal Cage Senar | .
sTP, 1.047 Refar Tabla1 | 0.50
Tempenature, T = n' Mormal Case Senara 000
Con - bs for lemparture, b g o0 24 AD 60 80
Qmix= 0.08168 mYs
BODmk= 17.31448 mgh _ Time, 1 {day)
342721 mg
26 g
m Averags usiinate depth Dissolved Oxygen (DO} Sag Curve
Reasration rate conatants, K, = 03 . MNormal Case
Reaaration rate constants, Kz = 12.428 .id Normal Case 450 S
BOD raaction rats, k, = 0.45257 ./
‘Walerbody reaction rats, k; = 14336828 & 4.00
r—3 "'—-_-____7
Utimate BOT, L, = S mo g
Intisl axygen doficit, D, = 077270 meA D=C,-C Eam
Ctioa) ime, 1 and orilioal defiglk, D. and logatien, X, _E'z.so I —
A= 0.0720 8 2.00
g 150
B= 0.0813 € 100
0.50
c= 31.0072 D0.00
0.0 2.0 40 50 840
Distance {km}
BOD watarbogy, BOD,, = 1 mg
DO waterbody, DG, = 3% mgl
Table 1
Waler Type Temperatura coefficlent, @ PE ESTIMATION
Walerbody 1018 PE= 27000
Domastic wastewater 1135 Dasign Flow, Q = 8076 m/day
Typical Effluant 1.047 Suspanded Solld, 88 = 1823 kgilay
Reasration 1,024 Unloeding BOD = 1519 kgiday
Unloading BOD (Standard A) = 122 kgiday
* PE estmation Basod on JRK Info
Tima, t(day} D‘?;;“ Doty deficie | T actual
0.00 0.00 0.77 3.13
025 0.22 0.65 3,25
050 0.45 0.58 2.92
675 085 0.52 3,38
1.00 0,86 0.48 344
125 1.08 041 3.40
150 130 0.37 353
175 151 0.33 857
200 173 0.28 261
2.25 1084 0.26 304
2.50 248 0.25 387
2.75 238 o21 3.ee
3.00 258 018 3
326 281 017 373
350 302 015 375
375 324 013 377
4.00 3.46 012 3.78
4,25 287 011 370
4,50 2,30 0.08 33
4.75 440 0.08 ELH
5.00 432 0.08 382
526 454 0.07 3.89
550 475 0.06 384
575 487 0.05 385
8.00 5.18 0.05 385
625 5.40 0.04 3.96
8.50 582 0.04 286
875 533 0.03 267
7.00 6.05 0,08 387
7.25 6.26 003 387
7.50 8.48 0.02 388
IS 8.70 Q.02 388
8.00 8.61 002 393
820 713 0.02 3
=50 734 0.02 388
275 7.56 0.01 388
2.00 7.78 0.01 389
225 798 (1] 3,88
250 8.21 0.01 380
275 842 0.01 389
10.00 B84 0.01 389
10.25 LY 0.01 .60
10.50 0.07 0.01 380
10,75 0.28 0.01 2.60
11.00 050 0.00 3.80
.25 872 0.00 2.80




DO SAG CURVE - WORET CASE

Assumption:-

QSp. Pulsi= 0.01 mn
Q8p Pulsk= 001 m's
Flaw rala walarbody, Q.. = 0,01 m's
BOD s-1larbody, BOD, = 1 mat
DO walsrbody, Cy= 49 mpt
Waterbady, B = 1018
Tamperature.T = 2%
Avarage walsrbody veloclly = 0.01 mis
Flow rals (TP, Qua = 8076 m3day
BOD 8TP, BOD,, = 50 mon
DO STP, D0 = & mgl
§TP. Q= 1047
Tomparatura,T = 28 °C
Corest waelion constanis for tamosrahure, b
Gmins 0.08188 m3f
BOD mix = 21460565 mg!
COmix, G = 055124 mgA
Temparaitite = 20.000 Uc
Deptn. H = IS m
Rasaralion rale congients, K, = 03 0l
FResaration rke conalants, K; = 12/28 M
BOD reaction rale, hy = 043367 K
Walarhody reaction rals, k; = 1433620 Jd
Ullmala BOD, L, =
Inldal cxypen defich, D, = 4.34878 mgh

A= 0.0720
- 23 i, -k
B= 0.6203 f
[ § N
=D, oL )
c- steom K
Do = thokala™™
Grltcal Dafict, D, = 7.6037 mgh

D, = +4 03T mol

Dissolved Oxygen (DO} Sag Curve

Avero fownate s.00
1M 200

.00

Fafur Cerlificate Analysls (CA) - W1

Refor Cartiicate Analysls (GA) - W1

Rofor Tabls 1

Ralar Gartficate Analyels (CA) - W5
087" miday

100
000
0.0703125 mak Aofor EI <100 -
Worsl Casa Benaria for Standanl B
Worst Cuse Senaria
Toater Tabis 1 30

Worat Casa Serario

-2.00

Actual DO Laval {mg/1}

400 ¢
b= ko™ 5.00
Time, t {duy)

_ P— Dissolved Oxygen (DO) Sag Curve
‘Worst Case 500

4.00 . = —
3,00

D=Ci-C 200 1

200 e g s

0.00

-1.00 g [:
200 T 5 S —
«3.00

200

4400

6.00

B;UJ
10,00
utna
14,

3
D= 202026188 i,

Crlbcaltime, tc = D.215354% day 400

Thre Co. -5.00
1 EA A1 Distances (km)
F -A;,h[l',." o k., '] e S P
HOD walathody, 200, = 1 mgn
DO walnrbody, DO, = 29 mg!

PE ESTIMATION
PE= 27000
Caukgn Flow, 0 = 8075 mi¥dmy
Suspended Solid, 56 = 1823 kp'day

Unfaading BOD = 1519 kpday
Unoading BOD (Slanderd A} = 122 kglday

124277612

* PE oslmaition Barad en JRK Info

s mean velocky, m/s and H = depth. m

Tome, t{day) D"&“ Dott) deficit C""AT:‘:'
T 0.00 335 0.55
025 Ly 79 401
080 0.4 720 330
075 085 643 25
100 o.00 5. e
126 1.8 b.12 22
150 1.30 250 088
178 161 290 E
200 17 305 028
2.95 164 3.28 084
260 216 201 0.8
275 20 260 100
4 250 232 1.58
228 281 207 182
am a0z 1.86 208
278 324 1.86 228
400 546 147 243
455 387 13 280
468 388 147 278
475 410 106 235
5.00 a2z o 208
5.28 a54 0se a0
550 aT8 o 3
a6 as7 0er 378
.00 518 088 a1
825 550 085 847
860 562 047 343
876 a9 04z 348
700 4.05 038 a%t
726 020 034 550
780 | Ba 0.90 380
775 am oz7 3.8
oo | om [ 280
52 743 o 380
™ 734 010 Exzl
8% | 756 017 3.7
oo e 015 a.75
226 700 014 8.78
o0 | am 012 5.7
are a2 01 am
10.00 204 010 .80
1026 .80 oo 381
10,50 o7 o8 322

1075 azp 007 585
100 250 008 584
18 ar 005 386
1150 ' uo6 36
"6 0.5 oo 38
1200 037 oo 386
1225 1058 oo aw
1250 10.80 e 567
12.76 1102 oos 387
13.00 "z ooz 28
1.2 145 .oz a8
160 1188 o2 ELE)
1375 1188 o2 ags
400 12.40 o2 aes
1426 1231 o 260
1450 125 oot 38
1476 12.24 o 380
15.00 1298 o 250
1626 13.48 om 389
1550 BN om 580
1675 120 om 389
18.00 13.02 oo 388
1825 1404 oo ag
1660 1425 om 320
1875 19.47 200 390
17.00 1480 000 350

a0 20 10 60 LX) 108 1z0 1o 160 1mo

16,00
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