
1cc 
= 1mL

Chlorinate with Calcium Hypochlorite
For 50mg/L per 100ft length of pipe

HTH = High Test Hypochlorite (calcium) - 65-70% Cl

in. mm lb (HTH) kg (HTH)
4 100  0.04   0.018
6 150  0.09   0.04
8 200  0.17   0.08
10 250  0.26   0.12
12 300  0.38   0.17
14 350  0.51   0.23
16 400  0.67   0.30
20 500  1.05   0.47

The SI or Metric System
based on factors of 10 similar to our dollar

mega, M - 1,000,000 X base unit
Kilo, k - 1,000 X base unit
hecta, h - 100 X base unit
deca, da - 10 X base unit

The Base Unit
deci, d - 0.1 X base unit
centi, c - 0.01 X base unit
milli, m - 0.001 X base unit
micro, µ  - 0.0001 X base unit
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Metric Units of Measure
1 km = 0.62 mile = 3281 ft
1 m = 3.2808 ft = 1.0936 yd

1 m2 = 1.19 yds2 = 10.76 ft2 
1 Hectare (ha) = 10,000 m2 = 2.47 acre

1 m3 = 264.17gal(us) = 219.97 gal(imp)

1 MLD = 11.57 L/s = 3.06 gal(us)/s

1 Kg = 2.205lbs = 35.2oz = 0.1575stone
1 tonnemetric = 1000 kg = 0.984 tonimp 
1 tonnemetric =1.1 tonus= 2204.6 lbs =1000kg

1 meter head = 9.8 kPa = 1.41 psi
0oC = 32oF = 273.15 Kelvin
275 - 550 kPa = 40 - 80 psi
100 kPa = 14.5 psi (psi to kPa  7)x

Multiple Options for Purchasing & Enrollment

Create a login & enroll yourself. MECP upload within 72hrs following completion

Control Room Companion

1 MLD = 11.5 L/s = 0.264 MGD

1 MGD = 43.6 L/s = 3.79 MLD 
1% Strength = 10,000 mg/L
1000population 1MWpower 1ML Water

Imperial Units of Measure
1 in = 2.54 cm = 1/12th ft
1 ft = 0.305m = 12in = 0.433psiH2O 
1 yd = 3 ft = 36 in = 0.9144 m
1 mile = 1.61 Km = 5280 ft

1 ft2 = 144in2 = 0.0929 m2 = 929 cm2

1 yd2 = 9 ft2 = 1296 in2 = 0.836 m2 
1 mi2 = 2.589 Km2 = 640 ac = 259 Ha
1 acre = 0.405Ha = 43,560ft = 4047m2 

1 ft3 = 7.48 galus = 28.32 L = 957.5 ozFl

1 acre-ft = 0.3259 Mgal(us) = 1233.5 m3 
1 galus = 3.785L = 128oz = 4qt = 8.34lbs
1 galimp = 4.546 L = 1.2 galus = 154 oz
1 oz = 29.57 mL
1 qtus = 0.946 L = 946.4 mL = 32 oz

1 lb = 0.544 kg = 0.071stone = 16 oz
1 tonus = 2000 lbs
1 tonus = 0.893tonimp = 0.907 tonnemetric 

1 psi = 2.31 ft-H2O = 6.895 kPa
1 grain / gal = 17.1 mg/L

Dechlorination Agents
To dechlorinate 1,000,000 L by 1mg/L

SO2 (Sulfur Dioxide)- 0.9504 Kg
NaHSO3 (Bisulfate) - 1.42 Kg
Na2SO3 (Sulfite) - 1.68 Kg
Na2S2O3-5H2O (Sodium Thio.) - 1.42 Kg
H2O2 (peroxide) 48%w/w @35% - 1.19L 

Control Room Companion - 2nd Ed-v6.

Other Conversions of Interest
1Candlepower=1ft2illunination@1ftaway=12.57lumens

10x10x10ft or 1000ft3 = 16.48cfm=28m3/hr

Population Equivilanthydraulic = 378.5 L/person/day

Population Equivilantorganic = 0.077kg-BOD/person/d

1Hp = 0.746 kW = 746W = 33,000 ft-lbs/min

1000 population 1MW power 1ML water

Cl2 Tonner = 910kg Cl = 1700 kg total full

Cl2 68kg Cyl=150lbsCl=Total: 262lbs=120kg

Abbreviations
Anhydrous - Dry
Hydrous - Hydrated
Q - Flow  (Velocity×Area)

DO - Dissolved Oxygen
NOM - Natural Organic Matter
MAC-Max. Acceptable Concentration
kPa - kilopascals (Pascal = kg/m•s2 or N/m2)

VFD - Variable Frequency Drive
THM - Trihalomethanes
HHA - Haloacetic acids
TSS - Total Suspended Solids
TDS - Total Dissolved Solids
psi - Pounds per Square Inch
SS - Suspended Solids
TOC - Total Organic Carbon
AOC- Assimilable Organic Carbon
VOC- Volatile Organic Compound
MLSS- Mixed Liquor Suspended Solids
RAS - Return Activated Sludge
HGL - Hydraulic Grade Line
HLP - High Lift Pump (High pressure)
LLP - Low Lift Pump (Low pressure)
PID - Proportional Integral Derivative
P&ID - Piping & Instrumentation Diagram

mg/L - Milligrams per Litre
ppm - Parts per Million

µg/L - Micrograms per Litre
ppb - Parts per Billion

These are equal when density is 1

Control Room Companion

AWWA - Chlorination Method 1 - AWWA Standard C652 (summarized)
The water-storage facility is filled to the overflow with potable water and enough 
chlorine to achieve a free chlorine residual not less than 10mg/L after 24-hrs 
(6hrs if chlorine was uniformly gas/pump fed during fill).

AWWA - Chlorination Method 2 - AWWA Standard C652 (summarized)
A solution of at least 200-mg/L chlorine is applied directly to all surfaces of the 
storage facility in contact with water when the facility is full to overflow elevation.

AWWA - Chlorination Method 3 - AWWA Standard C652 (summarized)
Fill approximately 5% of the total storage volume with 50 mg/L free chlorine. Hold in 
the facility for not less than 6 hr. Then tank filled to the overflow with potable 
water and held full for a period of not less than 24 hrs.

Disinfection of Water Storage Facilities - AWWA Standard C652

 
Newton (N) - Force - Symbol F - Units: kg m/s2

Joule (J) - Energy - Symbol E - Units: kg m2/s2 
Hertz (Hz) - Frequency - Greek nu- - Units: s-1

Refer to the latest AWWA C652 Standard for up-to-date Forms of Chlorine, Chlorination Methods and detail to the methods above

Strain

Domain

Kingdom

Phylum

Class

Order

Family

Genus

Species

Life
Benzene

Ring

Periodic Table of the

Elements

2

Symbol

UN #

Class #

Chlorine
               Specific Gravities

HSF (Hydrofluorocilicic) @ 24% - 1.234
Cl2 @ 0OC ~ 1.467
Hypo-NaClO @12% ~ 1.17
KOH (Potasium Hydr.)- 45%/15C ~ 1.457
NaOH (Sodium Hydroxide) @50% ~ 1.52
NaMnO4 (Sodium Permang.)@ 15% ~ 1.11
Zn3(PO4)2(Orthophosphate)@40%ph~1.46
Al2(SO4)s (Alum) @25oC-24.6% ~ 1.27

Soda Ash - Sodium carbonate (Na2CO3)
Lime - Calcium hydroxide (Ca(OH)2)
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OETC’s - Control Room Companion

Detention Time & CT

Formulae Derived from ABC Standardised Exam Format,
Foundational Maths & Engineering

Chemistry

Alkal., mg CaCO3/L =  
mLVolume,Sample

(50,000)Normality)(AcidmL)Vol,(Titrant 

Hardness, as mg CaCO3/L  =  

mLVolume,Sample

(1,000)mL)Volume,(Titrant 

 Only when the titration factor is 1.0 of EDTA 

Specific Gravity  =  
kg/L Water,of Weight Specific

kg/LSubstance,of Weight Specific

Hypochlorite Strength,%=  
Kg)Needed,Sol’n ite(Hypochlor

(100)Kg)Required,(Chlorine

hL= f(L/D)V2/2g)

Where:
hL = head loss (m)
f = friction factor (Darcy ff)
L = length of pipe (m)
D = diameter of pipe (m)
V = avg. velocity (m/s)
g = gravity (m/s2)
1m of hL=9.8kPa=1.41psi

Darcy -
Weinbash
Formula

Flow = Q

Filter Backwash Rise Rate, cm/min  =  
 minuteTime,

cmRise,Water 

Filter Drop Test Velocity, meter/min  =  
 minuteDrop,ofTime

 mDrop,Water 

Filter Flow Rate or Backwash Rate, L/m 2 sec  =  
2mArea,Filter 

L/secFlow,

Filter Yield, kg/m2 hr =
)mFilter,ofArea(Surface

L/hr)(10)Rate,Feed%)(SludgeConc.(Solids
2

Litres/Capita/Day  =  
Population

L/dayProduced, Water ofVolume

Weir Overflow Rate, Lpd/m  =  
mLength,Weir 

LpdFlow,

V=k C R0.63 S0.54

Where:
V=velocity
k=1.318 (US)
    0.849 (Metric)
C-coefficient of 
    roughness
S-energy slope 
oHeadloss hf/L

R=Hydraulic 
Radius which is

Hazen-Williams
Metric Formula

cross-sectional area of flow
        Wetted Perimeter

(C1) (V1) = (C2) (V2)
Concentration1 × Volume1 = Concentration2 × Volume2

Linear Volume to ConcentrationAlgebraically Rearranged

C1 = C2 × V2

  V1

V1 = C2 × V2

  C1

C2 = C1 × V1

  V2

V2 = C1 × V1

  C2
For the W or WW operator, this is your most important 
equation.

Numeracy

Average (arithmetic mean) =  
TermsofNumber 
TermsAllofSum

Slope, %  =  
Distance

Riseor Drop × 100 

Degrees Fahrenheit  =  (OC)×(9/5) + 32 or (OC)×(1.8) + 32 

Velocity, m/second  =  
m2Area,

/secm3Rate,Flow
 or 

(s)Time,

 (m)Distance,

Degrees Celsius =  (OF - 32)×(9/5) or (OF-32)×(1.8)

90o

A

B

C

Pythagorean Theorem
c2 = a2 + b2

Algebraically rearranged

c = (a2 + b2)

a = (c2 - b2)

b = (c2 - a2)

 hypotenuse

Bernoulli Equation

P1+
1/2 pV1

2 + pgh1 = P2+
1/2 pV2

2 + pgh2 

Where:
V = velocity (m/s)
A = Area (m2)
h = height (m)

P = Pressure (N/m2 or Pa)
p = density (Kg/m3)
g = gravity (9.81 m/s2)

P2 & A2

V2

V1

P1

A1

&

Increased fluid speed
Decreases internal pressure

A2 < A1

V2 > V1

P2 < P1

Amps  =  
Ohms
VoltsPower & Efficiency

Electromotive Force (EMF), volts=(Cur, amps) (Res, ohms) = E =IR 

Horsepower, Brake (bhp)  =  
)EfficiencyPump(Decimal(3,960)

ft)(Head,gpm)(Flow,

Horsepower, Water (whp)  =  
3,960

ft)(Head,gpm)(Flow,

Horsepower, Motor (mhp)
Decimal % for Efficiency 

)Eff.Motor ()Eff.Pump(3,960)

ft)(Head,gpm)(Flow,

(
=

Watts (DC circuit)  =  (Volts) (Amps) 

Watts (AC circuit)  =  (Volts) (Amps) (Power Factor)  

Wire-to-Water Efficiency, % =  
HPMotor or HPInput,Power 

HP,HorsepowerWater x100  

Power, kW  =  
1,000

m)(9.8)(Head,L/sec)(Flow,

Force, Newton  =  (Pressure, pascals) (Area, m 2) 

Manning Formula

v = 
1.486

n
R2/3 S1/2

Where:
v= flow velocity (ft/s)   

    n = Manning Coefficient
of channel roughness

R = Hydraulic Radius (ft)
S = Channel slope (for
        uniform flow), or energy
             slope for nonuniform     
                Q (Dimensionless)

Energy Slope
 -dH/dx

z+y+
v2

2gH=

X=elevation
y=water depth v=velocity
x=distance between points

Where

Chemical Feed

Chemical Feed Pump Setting, % Stroke  =  
FlowMaximumm

(100%)Flow)(Desired

Chem Feed Pump Setting
in mL/min  

%)(1,440)Chem,()g/cmDensity,(Chem

 mg/L)(Dose,/day) m(Flow,
3

3

=

Feed Rate, kg/day  =  
1,000)%Decimal(Purity,

/day)mRate,(Flowmg/L)(Dosage,
3

Feed Rate, L/min 
(Fluoride Saturator) =  )mg/L(18,000

mg/L)(Dosage,L/min)capacity,(Plant 

Mass, kg  =  
1,000

m(Volume, mg/L)ion,Concentration)(3

 (Purity, decimal percentage)
Feed Rate, lbs/day = 

(Dosage, mg/L) (Capacity, MGD) (8.34 lbs/gal)

Greely’s
Formula

Q = 
43,767
1440

x A  P

Where:

Q=flow (Gal/min)
A=cross sectional

     area of leak (in2)
     P=pressure in psi

Used to calculate
flow from a hole
in a pipe.

A+B=C

C-B=A

C-A=B

AxB=C

C/A=B

C/B=A

Algebra

1+2=3

3-2=1

3-1=2

2x3=6

6/2=3

6/3=2

Capacity = %Stroke X %Frequency

Hydraulic Loading, Overflow & Solids

Surface Loading Rate, Lpd/m2   =  2mArea,
LpdFlow,

Solids, mg/L  =  
mLVolume,Sample

)(1,000,000grams)Solids,(Dry 

Solids Concentration, mg/L  =  
LVolume,

mgWeight,

Hydraulic Loading Rate, m3/m2 day =  2

3

mArea,

mApplied,FlowTotal /day

Mass Flux, kg/day =  1,000
(Vol, m3/d)(Conc., mg/L)

Food/MicroOrganism Ratio =  
kgMLVSS,

kg/day,BOD5

Organic Loading Rate, kg/m3 day =  
Volume

Organic Load, kg BOD5/day

O2 Uptake Rate, mg/L/min = 
Consumption Rate of O2  minuteTime,

O2 Usage, mg/L

°C →°F°F →°C

°F =  ×°C +329
5

 ( )

°C =  °F - 32 9
5

 ( )×

CT = Concentration (mg ⁄ L) × Time (minutes)
Where Time = T10 = Retention × Baffle Factor

Flow
Volume

T10 best found via Tracer Analysis

D

Sphere

Geometry
A = Area, C = Circumference, V = Volume

TrapezoidTriangle Circle

b × hA = 
2

A = (b  + b )h1 2

2
A = π r2 
C = 2 π r

rB1
B2b

h h

Volume of Cone = 1/3  π r2 h 
Lateral Surface Area of Cone =π r ×  r2+h2

        (b1+b2)(h)(L)

2
Volume=

B2Length

B1

h

Trapezoidal Basin

a × b × h
3

V = 

Pyramid

h

Cylinder

r

  π r2 × hV = 
A = 2π r × h + top
and/or bottom area

s h

r

Cone

A = 4 π r2 
V =         π r34/3

This part

Calculates

s - slant height

ALarge

Asmall

h

Frustum

(AL+As +   AL×As)
 h  
 3

VolumeAny Frustum =

π=3.1415…
pi

a
b

h

V = (b × h)

2
(Length)

Triangular Prism

Flow Q (m3/s)  = Velocity (m/s) × Area (m2)
  

°C°F

Venturi

Detention Time =  
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