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Wastewater Operator
Certification Formula Sheet

CONVERSION FACTORS

1 cubic ft=7.48 gals =62.4 lbs

1 cubic ft/sec = 0.646 MGD

1 gallon =8.34 lbs = 3,785 mL

1 MGD =694 gal/minute = 1.55 cubic ft/sec
1 ton =2,000 lbs

1 gram=1,000 mg
1mg/L=1mg/kg=1ppm

1% =10,000 mg/L

1ug/L=1ppb

1 ng/L="1ppt

Tt (pi) =3.14

1 acre = 43,560 sq ft

1 acre ft = 326,000 gals

1 mile = 5,280 ft

1 HP =0.746 kW = 745.7 watts = 33,000 ft lbs/min
Population Equivalent = 100 gals/person/day
Population Equivalent =0.17 lbs BOD/person/day

FORMULAS

Area of a Circle = tr? = 0.785 diameter?

Circumference of a circle = it x diameter

Volume

Detention Time =
Flow

.. _ Distance  Flow
Velocity = Time o e

Volume of a cylinder = irh

mr?h,

Volume of acone =

Volume
Flow Rate =————
Time

Flow Rate, cfs = Q=AV

. 1b
Pounds =Concentration, %x Flow (or Volume) x 8.34g—;l

a Diameter
Radius = ———

Volume of tank,gallons

Flow rate,M
hr

Retention Time (hrs) =

Cell Residence Time (CRT), days = ot BN Hbs

Total MLVSS Wasted,—
day

Storage Volume,gal

Cycle Time =
y Pump Capacity,gpm—Wet Well Inflow,gpm

Dilution Calculation=C,;V; = C,V,

1bs ofchemical
Chemical Feed Rate day

Dosage Rate, mg/L = Flow Rate or (Flow) (8.34)

(Dosage.%)(CapaCityﬂMGD)(g'M:;%Sl)

Feed Rate, lbs/day =

(Purity,decimal percentage)

. _ Flow,gpm
Filter Backwash Rate, gpm/sq ft Filter Area,sq It

(So]ids Loading,lbs)(Recovery%)
day 100%

Filter Yield, lbs/hr/sq ft =

Fﬂter0+;ammhr) (Area,sq ft)
BODS1bs
. day
F/M Ratio=———>—
MLVSS,lbs

Horsepower, Brake (bhp)
. (Flow,gpm)(Head,ft)
- (3,960)(Decimal Pump Efficiency)

(Flow,gpm)(Head,ft)
3,960

Horsepower, Water (whp) =

Hydraulic Loading Rate, gpd/sq ft = Flow,gpd

Surface Area,sq ft

Leakage, gpd = -ounegallons

Time,days

BODg

Organic Load,lbs day

Organic Loading Rate =

Volume

Actual HP—Rated HP
Overload % = x 100
Rated HP

Population Equivalent, Organic
m Ibs
) (Flow,MGD)(BOD, ) (8:342;)

IbsBOD / day / person

Recirculated Flow

Recirculation Ratio-Trickling Filter =
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(Original Flow—Reduced Flow)(100%)
Original Flow

Reduction in Flow, % =

(In—0ut)(100%)

Reduction of Volatile Solids, % =
In—(In x Out)

Surface Overflow Rate =

Return Rate. % = (Return Flow Rate)(100%)
’

Specific Gravity =

1bs

Specific Weight of Substance, gal

Specific Weight ofWater,a

Surface Area,ft?

Influent Flow Rate q MGD
DU IEIREL SOLED S Concentration,mg/L
100 ’
Sludge Density Index = —
SVI Weight of residue,mg
TSS, mg/L =
(SSV mL) Sample Volume,L
_ 5SVsoy-
Sludge Volume Index, mL/g = VLSSPE X 1000 Volatile Solids % = Oy solids—Fixed Solids) (100
L 0 =
Solids, mg/L = (Dry Solids,grams)(1,000,000) Dry Solids
’
Sample Volume,mL . Flo
P Weir Overflow Rate = —————
1bs Weir Length

Sollds—
Solids Loading = e

Surface Area,ft?2

(Titrant Volume,mL)(Acid Normality)(50,000)

Alkalinity, as mg CaCO;/L =

Sample Volume,mL

(Inltlal DO,Tg)—(Flnal DO,Tg)

Biochemical Oxygen Demand (unseeded), in mg/L =

Sample Volume,mL

Final Diluted Voume,mL

Volume of stock solution added (mL) x Stock concentration (%)

Chemical Dose, mg/L =
Volume of water sample (L)
(Desired Flow)(100%)
Maximum Flow

Chemical Feed Pump Setting, % Stroke =

gal

(Flow, MGD)(Dose —)(3 785—)(1 000 000—)

Chemical Feed Pump Setting, mL/min =

(Liquid,TE) (24—)(60

min

day

(Flow,gpm)(Head,ft)

Horsepower, Motor (mhp) =

Organic Loading Rate-RBC, lbs soluble BODs/day/1,000 sq ft =

Organic Loading Rate-Trickling Filter, lbs BODs/day/1,000 cu ft =

Oxygen Uptake Rate/Oxygen Consumption Rate, mg/L/minute =

(3,960)(Decimal Pump Efficiency)(Decimal Motor Efficiency)

Organic Load, lbsBOD5

Surface Area of Media, 1000 sq ft

BOD5

Organic Load,lbs

Volume, 1000 cu ft

Oxygen Usage,%

Time,minute

Specific O Uptake Rate/Respiration R Jg/ir = 2 it COmin)
pecific Oxygen Uptake Rate/Respiration Rate, (mg/g)/hr = MLVSS L hn)
(MLSS)(Flow Rate)

Return Sludge Rate-Solids Balance =

Return Activated Sludge Suspended Solids—MLSS

EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, marital status, disability,
political beliefs, height, weight, genetic information, or sexual orientation in the administration of any of its programs
or activities, and prohibits intimidation and retaliation, as required by applicable laws and regulations.

To request this material in an alternative format, email EGLE-Accessibility@Michigan.gov or call 800-662-9278.
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