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with Units

1) Actual Dissolved Oxygen Formula (af

Formula
Apo = Spp - D

Example with Units

4.8mg/L = 9mg/L - 4-.2mg/L

2) Mixing Concentration Formula (af

Evaluate Formula @

[ Example with Units I

c= Cs - Qs + Cr " Qgtream
Qs + Qstream

12 0.2-10m¥s + 1.3 - 100m?¥/s
o 10m’/s + 100m?/s

3) River Stream Concentration Formula B

Evaluate Formula @

Evaluate Formula @

Evaluate Formula @

Evaluate Formula B

Evaluate Formula B

- © formuladen.com

Example with Units
C- (Qs + Qsmm) - (Cs . Qs) 13- 1.2+ (10mys + 100m¥s ) - (0.2 - 10m¥s )
CR = 100m3/s
Qstream
4) River Stream Flow Rate Formula (af
[Examplc wit Ui IR
(CS'QS) ; (C'Qs) 00w = (02-10mys ) - (1.2 10mys )
Qstrcam == -~ -~ " /5 - 12 - 13
C-Cy
5) Saturated Dissolved Oxygen Formula (af
Formula Example with Units
g/t = 4.2me/t. + 48y
6) Sewage Concentration Formula (af
Example with Units
€ (0 + O ) - (O Qoram) | [ g = 220 (10w + 100w) - (13 100w)
CS = Q 10m?/s
S
7) Sewage Flow Rate Formula
(CR B c) - Qstream T (13-12)-100mys
Q5=— m/s = 1.2 -0.2
C-Cg i :

Evaluate Formula @
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8) Critical Oxygen Deficit Formulas @

8.1) Critical Oxygen Deficit Formula (af

Example with Units Evaluate Formula (&

10—KD -t 10—0.23:1" - 0.54

De = Kp- L —— 00002 = 0.23¢ - 021mg/. * ——or

8.2) Critical Oxygen Deficit given Self Purification Constant Formula (af

ERRE e
10—](D -t -0.23d* - 0.54d
De = L+ ——— | | 0.0002 = 02Lmgn - ——oo—

8.3) Critical Oxygen Deficit in First Stage Equation Formula (af

I o1
f 0.9
Le 0.21 mg/L
(T> 0.0005 < > )
D= — ) = — J
¢ 1-(f-1)-D, 1-(09-1)-7.2men

9) Critical Time Formulas @

9.1) Critical Time Formula [

Evaluate Formula (@

1 Kp- L - Kg - Dy + Kp - D Kg
te = -log10 Ly )| —
Kg - Kp Kp Kp
1 0.230 - 0.21mg/t, - 0.224" - 7.2mg, + 0.23d" - 7.2mgt. 0.224
697.85484 = [ ——— ) .log10 o/ o/ Y 021mgn |-
0.22a" - 0230 0230 0.23a"

9.2) Critical Time given Self Purification Constant with Critical Oxygen Deficit Formula (af

Example with Units Evaluate Formula (&

0.0003 - —22
0.21 mg/L

0.234a*

0.47454 = logl0

9.3) Critical Time given Self Purification Factor Formula (af

Evatate Formua @
D,
1-(f-1)-(—=)-f 1-(09-1)- 00003 \ g
- 2.2839 log10 S
t = -| loglo—— N/ 28394 = -| 1o
‘ ¢ Kp- (f-1) ¢ 02347 - (09-1)

9.4) Critical Time when we have Critical Oxygen Deficit Formula (af

Example with Units Evaluate Formula [

0.0003 - 0.224™"
0.23d" - 0.21 mg/1

0.234d

Formula

0.58964 = log10
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10) Deoxygenation Coefficient Formulas @

10.1) Deoxygenation Coefficient given Self Purification Constant Formula (af

Evaluate Formula @

Formula

0.224
0.9

024444 =

10.2) Deoxygenation Constant given Self Purification Constant with Critical Oxygen Deficit Formula (af

[Ecroe iU T
Dot 0.0003-%
Kp = log10— : 0.21834 =1og1oT
C it

11) Oxygen Deficit Formulas @

11.1) DO Deficit using Streeter-Phelps Equation Formula (af

Evaluate Formula (&
L K. K. . K.
D=[Kp- (107 107 g Dy 107 )
Kg - Kp
40mg/L - P .
5.3649mgL = | 0.23¢% —0— 4(10-0»23d 6d (02207 60 g0 100220 .61.)
' ¢ ’ 0.22d+ - 0.23a" e

11.2) Log value of Critical Oxygen Deficit Formula (af

I Formula | Example with Units Evaluate Formula [

. 10( L, ) ( X ) 0.21 mg/L.
0g10( —+ | - (Kp -t -
D. =10 r) (o 0.0002 = 10

log10( 2 ) - (0236 - 054 )
C

11.3) Oxygen Deficit Formula (nf

Formula Evaluate Formula
D= SDO - ADO 4.2mg/L = 9mg/L - 4-.8mg/L

11.4) Oxygen Deficit given Critical Time in Self Purification Factor Formula (a1

Example with Units | Evaluate Formula [

Ly 10 o (1-1) 021 mgt. 1005¢ 0234 - (09-1)
De=(—](1-| —— 00002 = -
1 f 09-1 0.9

12) Oxygen Equivalent Formulas @

12.1) Oxygen Equivalent given Critical Oxygen Deficit Formula @

[ Example with Units [ Evaluate Formula (@
K 0.224"
Lt = DC . W 0.374mg/. = 0.0003 - W
D
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12.2) Oxygen Equivalent given Critical Time in Self Purification Factor Formula @

Example with Units Evaluate Formula (&
f-1 09-1

L =D, 0.3655mg/1. = 0.0003 -

to Ky (f-1) 054 0234 - (09-1)
f 09

12.3) Oxygen Equivalent given Log value of Critical Oxygen Deficit Formula (af

Example with Units Evaluate Formula (&
Lo=f- 10Iog10(Dc) + (Kn.tc) | 0.3519mg/1. = 0.9 - 1010810(0.0003) + (0.23a* - 054 )

12.4) Oxygen Equivalent given Self Purification Constant with Critical Oxygen Deficit Formula @

Soeb L
f 0.9
L =D, TR 0.3519mgn. = 00003 —r—gr

13) Reoxygenation Coefficient Formulas @

13.1) Reoxygenation Coefficient at 20 Degree Celsius Formula (af

| Exampie with Units [N ==
Kg 025 0.224
K = 224 = ——r
REY ™ T o16) T2 (1.016) €%

13.2) Reoxygenation Coefficient given Critical Oxygen Deficit Formula (af

LU 0.1235 0.234 - 0.21 10705 B
Kp = Kp - Ly - . @t = 0.23d" - 0.21mg/t, - —————
c 0.0003

13.3) Reoxygenation Coefficient given Self Purification Constant Formula (af

Example with Units | Evaluate Formula [

0.2074* = 0.2347 - 0.9

13.4) Reoxygenation Coefficients Formula (af

Example with Units Eraliaieformuia®

Kg = Kpagy - (1.016) "% | 0.65¢" = 0.654" - (1.016) 20 20

13.5) Stream Depth given Reoxygenation Coefficient Formula (af

Example with Units Evaluate Formula @
1 1
_\ T3 =
JV 60 m/s
d=|39-— 42.2505m =| 3.9-
k 0.11s
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13.6) Temperature given Reoxygenation Coefficient at T degree Celsius Formula B

Example with Units Evaluate Formula (&

Kr 19.9853k = log| [ 222 ) 1.016 | + 20
T = log ,1.016 | + 20 : ves
Kr(20) '

14) Self Purification Constant Formulas @

14.1) Self Purification Constant Formula (af

Evaluate Formula @

Example with Units

0.2247
0.234

0.9565 =

14.2) Self Purification Constant given Critical Oxygen Deficit Formula (af

M Evaluate Formula @

10-0.234’ < 0.54
0.5372 = 0.21mg/L -

Formula

0.0003

14.3) Self Purification Constant given Log value of Critical Oxygen Deficit Formula (af

m w— Evaluate Formula B
L, 0.21mg/L
fmeo—— 05372 = 1 10(00003)+g(/1023 054 )
0; . .. d* - 0.5d
10]0g10(DL)+(KD-tL) 10'08
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Variables used in list of Disposing of the
Sewage Effluents Formulas above

« Apo Actual Dissolved Oxygen (Milligram per Liter)

« C Mixing Concentration

« CR River Concentration
. Cs Sewage Concentration

« d Depth of Stream (Meter)

« D Oxygen Deficit (Milligram per Liter)

« D¢ Critical Oxygen Deficit

. Do Initial Oxygen Deficit (Milligram per Liter)

« f Self-Purification Constant

« k Reoxygenation Coefficient per Sec (1 Per Second)

. KD Deoxygenation Constant (1 Per Day)

« KR Reoxygenation Coefficient (1 Per Day)

. KR(20) Reoxygenation Coefficient at Temperature 20 (1
Per Day)

« L Organic Matter at Start (Milligram per Liter)

- L¢ Oxygen Equivalent (Milligram per Liter)

« Qg Sewage Discharge (Cubic Meter per Second)

. Qstream Discharge in Stream (Cubic Meter per Second)

. SDO Saturated Dissolved Oxygen (Milligram per Liter)

« tTime in Days (Day)

« T Temperature (Kelvin)

« t. Critical Time (Day)

« V Velocity (Meter per Second)

- © formuladen.com

Constants, Functions, Measurements used
in list of Disposing of the Sewage Effluents

Formulas above

Functions: log, log(Base, Number)

Logarithmic function is an inverse function to
exponentiation.

Functions: log10, log10(Number)

The common logarithm, also known as the base-10
logarithm or the decimal logarithm, is a mathematical
function that is the inverse of the exponential function.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a non-
negative number as an input and returns the square root of
the given input number.

Measurement: Length in Meter (m)

Length Unit Conversion B

Measurement: Time in Day (d)

Time Unit Conversion B

Measurement: Temperature in Kelvin (K)

Temperature Unit Conversion @

Measurement: Speed in Meter per Second (m/s)

Speed Unit Conversion @

Measurement: Volumetric Flow Rate in Cubic Meter per
Second (m?/s)

Volumetric Flow Rate Unit Conversion @
Measurement: Density in Milligram per Liter (mg/L)
Density Unit Conversion B

Measurement: First Order Reaction Rate Constant in 1
Per Day (d '), 1 Per Second (s™*)

First Order Reaction Rate Constant Unit Conversion @
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