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Revised
1/30/2012

Mississippi
Department of Environmental Quality

Wastewater Certification
Need to Know Criteria *

CLASS

CODE CATEGORY I II III IV

CH 1 MATHEMATICS

01 GENERAL A P P P

02 CONVERSIONS A P P P

03 AREA/VOLUME/FLOW A P P P

04 DETENTION TIME A P P P

05 POUNDS A P P P

06 HEAD (TDH) A P P P

07 PUMP CAPACITY (GPM) A P P P

08 PERCENT REMOVAL A A A A

09 POPULATION EQUIVALENTS A P P P

HYDRAULIC A P P P

ORGANIC A A P P

10 CHLORINE DEMAND A A P P

11 ORGANIC LOADING (LAGOONS) A A P P

12 HYDRAULIC LOADING (SAND FILTERS) A A P P

13 BOD A P P

14 SOLIDS (TSS,VSS) A P P

15 FECAL COLIFORM A P P

16 BACK-IN POUNDS A P P

17 AIR SUPPLY (AERATED LAGOON) A P P

18 SLUDGE VOLUME INDEX (SVI) A P P

19 F/M RATIO A P P

20 SLUDGE AGE (S.A.) P P

21 SURFACE LOADING RATE (SLR) P P

22 WEIR OVERFLOW RATE (WOR) P P

23 SOLIDS LOADING RATE P P

24 ORGANIC LOADING (AS,TF) P P

25 HYDRAULIC LOADING (TF) A A

26 RECIRCULATION (RATIO, RATE) A A

27 MIXING A A

28 SLUDGE PUMPING A P

29 DRYING BEDS A P

30 RETURN SLUDGE (MLSS METHOD) A P

31 WASTE SLUDGE (MLSS METHOD) A P

32 AIR SUPPLY (ACTIVATED SLUDGE) A A

33 MCRT A

34 GAS PRODUCTION A

35 MLSS CONCENTRATION (S.A., F/M) A
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Mississippi
Department of Environmental Quality

Wastewater Certification
Need to Know Criteria *

CLASS

CODE CATEGORY I II III IV

MATHEMATICS CONT’D

36 WASTE SLUDGE (MCRT METHOD) P

37 MIXING (ALGEBRAIC) P

CH 2 WASTEWATER CHARACTERISTICS

01 TERMINOLOGY K K C C

02 PHYSICAL K K C C

03 CHEMICAL K K C C

04 BIOLOGICAL K K C C

05 SEWAGE QUANTITIES K K C C

CH 3 PRE-TREATMENT

01 GENERAL K K C C

02 SCREENING K K C C

03 COMMUNITION K K C C

04 GRIT REMOVAL K C C

05 OIL & GREASE REMOVAL K K C C

06 PRE-AERATION K C C

07 FLOCCULATION C C

08 NEUTRALIZATION K K C C

09 CHLORINATION C C

10 FLOW EQUALIZATION C C

11 SEWER USE ORDINANCE K K C C

12 INDUSTRIAL WASTEWATER K K C C

CH 4 PRIMARY TREATMENT

01 GENERAL K C C

02 SEDIMENTATION K C C

03 SKIMMING C C

04 CLARIFIERS K C C

05 COMMON OPERATIONAL PROBLEMS C C

06 LABORATORY CONTROLS C C

CH 5 BIOLOGICAL TREATMENT

01 BASIC CONCEPTS C C C C

02 MICROORGANISMS K K C C

03 CONVENTIONAL LAGOONS C C C C

04 AERATED LAGOONS C C C C

05 ANAEROBIC LAGOONS K C C C

06 TRICKLING FILTERS K C C
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Mississippi
Department of Environmental Quality

Wastewater Certification
Need to Know Criteria *

CLASS

CODE CATEGORY I II III IV

BIOLOGICAL TREATMENT CONT’D

07 ROTATING BIOLOGICAL CONTACTORS C C

08 ACTIVATED SLUDGE C C C

09 SEQUENCING BATCH REACTORS C C

10 GENERAL FACILITY O & M C C C C

CH 6 ADVANCED TREATMENT

01 DEFINITIONS/ GENERAL K K

02 BASIC NITROGEN REMOVAL C A

03 ADVANCED NITROGEN REMOVAL C A

04 BASIC PHOSPHORUS REMOVAL K C

05 ADVANCED PHOSPHORUS REMOVAL K C

06 PHYSICAL/ CHEMICAL TREATMENT K C

CH 7 DISINFECTION

01 GENERAL C K K K

02 ALTERNATIVE DISINFECTANTS K K C C

03 CHLORINATION/ DECHLORINATION C C C C

04 ULTRAVIOLET IRRADIATION K K C C

05 OZONATION K K C C

CH 8 SLUDGE TREATMENT AND DISPOSAL

01 GENERAL C C C

02 SOURCES/ CHARACTERISTICS C C

03 SLUDGE THICKENING C C C

04 SLUDGE STABILIZATION ** C C

05 SLUDGE CONDITIONING C C C

06 SLUDGE DEWATERING ** C C C

07 FINAL DISPOSAL ** K C C

CH 9 FLOW MEASUREMENT

01 HISTORICAL BACKGROUND C C C C

02 GENERAL C C C C

03 WEIRS C C C C

04 FLUMES K C C C

05 METERS & RECORDERS K C C C
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Wastewater Certification
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CLASS

CODE CATEGORY I II III IV

CH 10 COLLECTION SYSTEMS

01 HISTORICAL BACKGROUND K K C C

02 GENERAL/ DEFINITIONS K K C C

03 CONSTRUCTION K K C C

04 DESIGN FACTORS K K C C

05 INFILTRATION/ INFLOW K K C C

06 O & M K K C C

07 PUMPING STATIONS K K C C

CH 11 PUMPING

01 GENERAL K K C C

02 TYPES OF PUMPS K K C C

03 PUMP STATIONS K K C C

04 ANALYSIS ** K K C C

05 O & M K K C C

CH 12 RECORDS & REPORTS

01 GENERAL C C C C

02 PHYSICAL C C C C

03 OPERATIONAL C C C C

04 MAINTENANCE C C C C

05 PERSONNEL C C C C

06 BUDGET & COSTS C C C C

CH 13 SAFETY

01 GENERAL C C C C

02 PRACTICES C C C C

03 EQUIPMENT & SUPPLIES C C C C

04 RESCUE PRACTICES C C C C

CH 14 LABORATORY

01 PURPOSE K K C P

02 PROCEDURES K K C P

03 GLASSWARE K K C P

04 WEIGHTS K K C C

05 SAMPLING K K C C

06 GENERAL K K C C

07 SAFETY K K C C
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Department of Environmental Quality

Wastewater Certification
Need to Know Criteria *

CLASS

CODE CATEGORY I II III IV

LABORATORY CONT’D

08 ANALYSES K K C C

09 SUMMARY K K C C

CH 15 FACILITIES MANAGEMENT **

01 BASIC PRINCIPLES K K C C

02 PERSONNEL K K C C

03 PLANNING K K C C

04 REGULATIONS K K C C

05 FINANCES K C C C

06 OPERATION AND MAINTENANCE C C C C

07 SAFETY AND HEALTH C C C C

08 EMERGENCY PREPAREDNESS/ RESPONSE K C C C

09 PUBLIC RELATIONS K C C C

* SOURCE: MISSISSIPPI WASTEWATER FACILITIES
OPERATIONS/TRAINING MANUAL

5th Edition

** DEPTH OF KNOWLEDGE IN THESE CATEGORIES INCREASES WITH HIGHER CLASSES

K = KNOWLEDGE (List, Identify)
C = COMPREHENSION (Explain, Define)
A = APPLICATION (Routine Situations)
P = PROBLEM SOLVING (Non-Routine Situations)
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MDEQ CONVERSION FACTORS

MULTIPLY BY TO OBTAIN

Cubic Feet 7.5 Gallons

Cubic Feet/Second 0.646 Million Gallons/Day

M.G.D. 1.55 C.F.S.

Cubic Feet Water 62.4 Pounds

Gallons 8.34 Pounds

Gallons 0.133 Cubic Feet

Feet of Water 0.44 Lbs/Sq. Inch

Lbs/Sq. Inch 2.3 Feet of Water

Pounds of Water 0.016 Cubic Feet

Degrees Centigrade 9/5 C + 32 Degrees Fahrenheit

Degrees Fahrenheit 5/9 (F-32) Degrees Centigrade

Acres 43,560 Square Feet

Cubic Yards 27 Cubic Feet

Horsepower 33,000 Ft.Lbs/Min

Horsepower 550 Ft.Lbs/Second

Horsepower 746 Watts

Horsepower 0.746 Kilowatts

Gallons 231 Cubic Inches

Pounds of Water 0.1198 Gallons

Population 0.17 Pounds/Day BOD

Population 100 Gallons/Day

TO OBTAIN BY DIVIDE



Revised April 13, 2009

WASTEWATER FORMULAS

1. Circumference of a Circle = 2 ( R or ( DUse Pi (( ) = 3.14

2. See Conversion Sheet

3. Area: Rectangle or Square:
A = L x W

Circle:

A = ( R2 or ( D2

4

Volume = Area x Depth

Flow (Q) = V x A (where V = velocity in ft/sec)

4. Detention Time = Volume
Flow

5. Lbs = MG x 8.34 x mg/l

Lbs/Day = MGD x 8.34 x mg/l

6. Total Dynamic Head ( TDH ) = Static Head + Friction Head + Station Head

Static Head = Final Elevation - Wet Well Elevation
Friction Head = Friction Loss x Length of Pipe
Station Head = Head Loss through fittings, valves, etc. ( Given )

7. Pump Capacity or Drawdown(GPM)

Small Station Drawdown = Volume Wet Well (Gals.)
(stop inflow) Pump Run Time (Mins.)

Large Station Drawdown = Pump Rate + Fill Rate
(continuous inflow)

8. Percent Removal = Influent - Effluent x 100
Influent

9. Hydraulic P. E. = Gallons/Day
100

Organic P. E. = Lbs BOD/Day
0.17

10. Chlorine Demand = Chlorine Dosage - Chlorine Residual

11. Organic Loading (Lagoon ) = BOD applied ( lbs/Day )
Water Surface Area ( acres )
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12. Hydraulic Loading ( Sand Filters ) = Total Flow to Filter ( GPD )
Surface Area of Filter ( SF )

13. BOD5 = [ Initial D. O. - Final D. O. ] x 300 ml
ml sample

14. TSS = [ W2 - W1 ] x 1,000,000 Where: W1 = weight of filter in grams (Tare Weight)
ml sample W2 = weight of filter and residue in grams (Gross Weight)

W3 = weight of filter and ash in grams (Ash Weight)

VSS = [ W2 - W3 ] x 1,000,000
ml sample

15. Fecal Coliform Count = Number of Colonies x 100
ml sample

16. Back-In Pounds = See Lbs Formula, #5

17. Aerated Lagoon O2 Required (Lbs/Day) = BOD Loading (Lbs/Day) x % Removal x 1.5

Aerator Run Time (Hrs/Day) = O2 Required (Lbs/Day)
Aerator HP x Aeration capacity (Lbs/HP/Hr)

18. Sludge Volume Index ( SVI ) = Volume (ml/l) settled sludge @ 30 min. x 1000
MLSS (mg/l)

19. Sludge Age = MLSS in aeration tank (Lbs)
TSS entering aeration tank (Lbs/Day)

20. F/M Ratio = BOD entering aeration tank (Lbs/Day)
MLVSS in aeration tank (Lbs)

21. Surface Loading Rate = Flow applied (gpd)
Surface Area (SF)

22. Weir Overflow Rate = Flow applied (gpd)
Length of weir (Ft)

23. Solids Loading Rate = MLSS applied (Lbs/Day)
Surface Area (SF)

24. Organic Loading (AS) = BOD applied (Lbs/Day)
Volume of A.T. (1000 CF)

Organic Loading (TF) = BOD applied (Lbs/Day)
Volume of Filter Media (1000 CF)

25. Hydraulic Loading (TF) = Total Flow to Filter (GPD)
Surface Area of Media (SF)

26. Recirculation Ratio (TF) = Recirculated Flow
Raw Wastewater Flow

Recirculation Rate (TF) = Recirculation Ratio x Raw Wastewater Flow
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27. Mixing: CT = ( C1 x Q1 ) + ( C2 x Q2 )
QT

28. Sludge Pumping: Lbs/Day Wasted = MGD x 8.34 x mg/l wasted

29. Drying Bed Volume (CF) = Area of Bed (SF) x Depth (Ft)

30. Return Sludge

MLSS method: %RS = MLSS (mg/l) x 100
RS (mg/l) - MLSS (mg/l)

Return Sludge Rate = % Return Sludge x Raw Wastewater Flow

31. Waste Sludge:

MLSS Method: MG = [ Actual MLSS - Desired MLSS ] (mg/l) x A.T. Volume (MG)
SS in Waste Sludge (mg/l)

32. Air Supply (CF/Lb BOD destroyed) = Total CF air supplied
Lbs/Day BOD destroyed

33. Mean Cell Residence Time = MLSS (Lbs) in A.T. + MLSS (lbs) in Clarifier
(MCRT) SS Wasted (Lbs/Day) + Effluent SS (Lbs/Day)

34. Daily Gas Production = Volatile solids destroyed x Gas Production Rate
(CF/Day) (Lbs/Day) (CF/Lb VS destroyed)

35. MLSS Concentration: Calculate MLSS concentration from given F/M or SA (#19, #20)

36. Waste Sludge:
MCRT Method

Lbs/Day = MLSS in A.T. & Clarifier (Lbs) - Effluent SS (Lbs/Day)
Desired MCRT (Days)

MGD = Waste Sludge (Lbs/Day)
SS in Waste Sludge (mg/l) x 8.34

MGD = Waste Sludge (MG) x 24 Hrs/Day
Wasting Period (Hrs)

37. Solve for unknown using Mixing Formula (# 27)


































































