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Core Competencies

The following pages list the core competencies for wastewater treatment operators. The core
competencies are clustered into the following job duties:

o Evaluate Incoming Wastestream/Sidestream Characteristics
¢ Monitor, Evaluate and Adjust Treatment Processes

o Evaluate and Maintain Equipment

o Operate Equipment

o Collect Samples and Interpret Laboratory Analyses

o Perform Laboratory Analyses

o Perform Security, Safety and Administrative Procedures

The level of knowledge (i.e., comprehension, application, analysis) required for each task is also
identified in the following pages.

e Comprehension is the most basic level of understanding and remembering. Items written at the
comprehension level require examinees to recognize, remember, or identify important ideas.

e Items written at the application level require examinees to interpret, calculate, predict, use or apply
information and solve problems.

¢ Items written at the analysis level require examinees to compare, contrast, diagnose, examine, analyze,
and relate important concepts.

The level of knowledge is a hierarchy from basic comprehension to analysis. The level of knowledge
tested is cumulative. Therefore, tasks identified as application may include questions written at both the
application and comprehension levels. Tasks identified as analysis may include questions written at the
comprehension, application and analysis levels.
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Core Competencies for Wastewater Treatment Operators

Evaluate Incoming Wastestream/Sidestream
Characteristics Class | Class Il Class 111 Class IV
Biological/Chemical Analysis Analysis Analysis Analysis
Color Analysis Analysis Analysis Analysis
Flow pattern Analysis Analysis Analysis Analysis
Mixing pattern Analysis Analysis Analysis Analysis
Odor/Off-gas Analysis Analysis Analysis Analysis
Solids concentration Analysis Analysis Analysis Analysis
Temperature Analysis Analysis Analysis Analysis
Volume Analysis Analysis Analysis Analysis
Required Capabilities for Evaluate Wastestream Characteristics:
o Ability to communicate observations verbally and in writing
e Ability to discriminate between normal and abnormal conditions
o Knowledge of industrial sources and characteristics
e Knowledge of normal characteristics of wastewater
SIS, [ SIS Sl eV Class | Class Il Class 111 Class IV
Treatment Processes
Preliminary Treatment
Screening Analysis Analysis Analysis Analysis
Grit removal Comprehension [ Comprehension Analysis Analysis
Flow equalization Comprehension| Application Analysis Analysis
Primary Treatment
Clarifiers | Analysis | Analysis |  Analysis | Analysis
Secondary Treatment
Fixed-film reactors (trickling filters, RBCs) Comprehension Analysis Analysis Analysis
Activated sludge Comprehension Analysis Analysis Analysis
Stabilization ponds without aeration Analysis Analysis Analysis Analysis
Stabilization ponds with aeration Analysis Analysis Analysis Analysis

Advanced (Tertiary) Treatment

Chemical/physical advanced waste treatment
without secondary (carbon adsorption, air
stripping, chemical coagulation, precipitation, etc.)

Comprehension

Chemical/physical advanced waste treatment

following secondary (carbon adsorption, air Comprehension| Application Analysis Analysis
stripping, chemical coagulation, precipitation, etc.)

Biological or chemical/biological advanced

waste treatment (nitrification, denitrification, Comprehension| Application Analysis Analysis
phosphorus removal, etc.)

Nitrification by designed extended aeration onl \\ N Application Analysis Analysis
lon exchange for advanced waste treatment & Comprehension| Application Analysis
Reverse osmosis, electrodialysis and other \ \\ \ Analysis Analysis
membrane filtration

Media filtration \ & Comprehension Analysis Analysis

(continued)
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Core Competencies (continued)

Sl [ZEEES e Ad.JUSt Class | Class 11 Class 111 Class IV
Treatment Processes (continued)
Additional Treatment ‘
Dissolved air flotation (for other than sludge % Aoplication Analvsis Analvsis
thickening) & PP y y
Septage Application Analysis Analysis Analysis
Fats, oils, and grease Application Analysis Analysis Analysis
Odor control Application |  Analysis Analysis Analysis
Microscreens [ Application | Application Application
Chemical Addition
Add dry chemicals Comprehension| Application Application Analysis
Add gaseous chemicals Application Application Analysis Analysis
Add liquid chemicals Application Analysis Analysis Analysis
Disinfection
Chlorination Analysis Analysis Analysis Analysis
Dechlorination Analysis Analysis Analysis Analysis
Ultraviolet irradiation Comprehension Analysis Analysis Analysis
Ozonation Comprehension | Application Analysis Analysis
Effluent discharge and reuse Comprehension Analysis Analysis Analysis
Solids Handling
Conditioning (chemical, thermal, elutriation) | Comprehension| Application Analysis Analysis
t[))eec\j/;/)atermg (filtration, centrifugation, drying Comprehension| Application Analysis Analysis
Stabilization (digestion, thermal, chemical) Comprehension| Application Analysis Analysis
;I;lfl[lrzlt(ieonr:)ng (gravity, flotation, centrifugation, Comprehension | Comprehension| Comprehension Analysis
Volume reductlon (drying, incineration, Comprehension| Application Analysis Analysis
composting)

Required Capabilities for Monitor, Evaluate, and Adjust Treatment Processes:

 Ability to adjust chemical feed rates, flow patterns, .

and process units
o Ability to calculate dosage rates
« Ability to confirm chemical strength

¢ Ability to evaluate, diagnose, and troubleshoot process

units
 Ability to interpret Material Safety Data Sheets

« Ability to maintain processes in normal operating

conditions
o Ability to measure and prepare chemicals

 Ability to perform basic math and process control

calculations

Knowledge of biological science

Knowledge of biosolids policies and regulations
Knowledge of flow measurement principles
Knowledge of general chemistry

Knowledge of general electrical and mechanical
principles

Knowledge of normal chemical range
Knowledge of personal protective equipment
Knowledge of physical science

Knowledge of principles of measurement
Knowledge of proper application, handling, and
storage of chemicals

Knowledge of proper lifting procedures
Knowledge of regulations

Knowledge of sludge management practices
Knowledge of urban water reuse

Knowledge of wastewater treatment concepts and
treatment processes
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Core Competencies (continued)

Evaluate and Maintain Equipment Class I Class 11 Class 111 Class IV
Evaluate Equipment
Check and evaluate capacity of equipment Analysis Analysis Analysis Analysis
Inspect equipment for abnormal conditions Analysis Analysis Analysis Analysis
Measure and evaluate head loss Comprehension | Application Analysis Analysis
Read and evaluate chart and meter results Analysis Analysis Analysis Analysis
Read and evaluate gauges Analysis Analysis Analysis Analysis

Perform Maintenance

Backflow prevention devices

Comprehension

Comprehension

Comprehension

Comprehension

Blowers and compressors

Analysis

Analysis

Analysis

Analysis

Boilers Comprehension | Comprehension| Comprehension | Comprehension
Cathodic and lightning protection systems Comprehension | Comprehension| Comprehension | Comprehension
Chemical feeders Analysis Analysis Analysis Analysis
Digesters &\\\\\\\\\\\\\\\\\\\N Application Analysis Analysis
Drives Comprehension| Application Analysis Analysis
Engines (gas, diesel) Analysis Analysis Analysis Analysis
Fittings/Piping Comprehension | Application Application Application
Gates Analysis Analysis Analysis Analysis
Generators Analysis Analysis Analysis Analysis
Heat exchangers | Comprehension | Comprehension
HVAC equipment Analysis Analysis Analysis Analysis

Hydrants

Comprehension

Comprehension

Comprehension

Comprehension

Hydraulic equipment

Comprehension

Comprehension

Comprehension

Comprehension

Instrumentation Analysis Analysis Analysis Analysis
Motors Application Application Application Application
Off-gas equipment &\\\\\\\\\\\\\\\\\\\\% Application Application Application
Pneumatic equipment Application Application Application Application
Pumps Analysis Analysis Analysis Analysis
Safety equipment Analysis Analysis Analysis Analysis
Traps and drains Comprehension | Application Analysis Analysis
Valves Analysis Analysis Analysis Analysis

Required Capabilities for Evaluate and Maintain Equipment:

o Ability to assign work to proper trade
 Ability to calibrate equipment

« Ability to diagnose and troubleshoot equipment
¢ Ability to differentiate between preventive and

corrective maintenance

o Ability to discriminate between normal and abnormal

conditions
o Ability to monitor and adjust equipment
o Ability to order necessary spare parts
¢ Ability to perform basic math
o Ability to perform general maintenance

o Knowledge of facility operation and maintenance
o Knowledge of general electrical and mechanical
principles

Knowledge of hydraulic and pneumatic principles
Knowledge of internal combustion engines
Knowledge of lubricant and fluid characteristics
Knowledge of process control instrumentation
Knowledge of safety regulations
Knowledge of start-up and shut-down procedures
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Core Competencies (continued)

Operate Equipment

Class |

Class Il

Class 111

Class IV

Backflow prevention devices

Comprehension

Comprehension

Comprehension

Comprehension

Blowers and compressors Application Application Analysis Analysis
Boilers Comprehension [ Comprehension|  Application Application
Cathodic and lightning protection systems Comprehension | Comprehension| Comprehension | Comprehension
Chemical feeders Application Analysis Analysis Analysis
Computers Analysis Analysis Analysis Analysis
Digesters and gas collection Application Analysis Analysis
Drives Application Analysis Analysis Analysis
Electronic testing equipment Analysis Analysis Analysis Analysis
Engines Analysis Analysis Analysis Analysis
Fittings/Piping Comprehension | Comprehension| Comprehension | Comprehension
Flow meters Analysis Analysis Analysis Analysis
Gates Analysis Analysis Analysis Analysis
Generators Analysis Analysis Analysis Analysis
Hand and power tools Analysis |  Analysis Analysis Analysis
Heat exchangers &\\\\\\\\\\\\\\\\\\\% Application Analysis Analysis
Heavy vehicles Analysis Analysis Analysis Analysis
HVAC equipment Application Application Analysis Analysis
Hydrants Comprehension [ Comprehension| Comprehension | Comprehension
Hydraulic equipment Comprehension Comrehension Application Application
Incinerators &\\\\\\\\\\\\\\\\\\\\\%&\\\\\\\\\\\\\\\\\\\\\\\& Application Analysis
Instrumentation Analysis Analysis Analysis Analysis
Motors Analysis Analysis Analysis Analysis
Off-gas/odor control equipment Comprehension | Comprehension Analysis Analysis
Pneumatic equipment Comprehension| Application Analysis Analysis
Pumps Analysis Analysis Analysis Analysis
Pure oxygen Applilcation Ana:ysis
SCADA Analysis Analysis Analysis Analysis
Traps and drains Comprehension | Application Analysis Analysis
Valves Analysis Analysis Analysis Analysis

Required Capabilities for Operate Equipment:

o Ability to monitor, evaluate and adjust equipment

Knowledge of function of tools

Knowledge of general electrical and mechanical principles
Knowledge of hydraulic and pneumatic principles

Knowledge of regulations
Knowledge of safety procedures

Knowledge of start-up and shut-down procedures
Knowledge of wastewater treatment concepts
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Core Competencies (continued)

Collect Samples and Interpret

Laboratory Analyses Class I Class 11 Class 111 Class IV
Collect Samples
Alkalinity Application Application Application Application
Ammonia (nitrate/nitrite) Application Application Application Application
Bacteriological Application Application Application Application
Biochemical oxygen demand A lication A Ilcatlon Application Application
Carbon dioxideyg Azzlication Agglication
gﬂlem.ical ox.yt/jger; demand ﬁpp:!cat!on ﬁpp:icat?on ipp:?cation
orine residua plication pplication pplication pplication
(Dlt_)ndtljcti(;/ity ﬁpp:?cat?on ﬁpp:!cat?on ﬁpp:?cation
issolved oxygen plication pplication pplication pplication
Ila‘flu‘lent t(;xi_city \\\\\\\\\\\\\\\\%\\\\\\\\\\\\% ﬁpp:!cat?on Qpp:?cat?on
etal analysis ication ication
Oxidation ?/eduction potential | Application Agglication Agglication
O;(ygen uptake/Respiration rate ﬁpp:?ca':?on ﬁpp:?ca:?on ﬁpp:?caﬂon
Ighosphorus Aggl:cat:on Aggl:cat:on Agzl:cat:on Aggl:cat:on
Settleability testing Application Application Application Application
Solids Application Application Application Application
Temperature Application Application Application Application
Turbidity Application Application Application Application
| Volatilelilcit()js — Agglication Agglication
nterpret Laboratory Analyses
Alkglinity . : Analysis Analysis Analysis Analysis
Ammonia (nitrate/nitrite) Analysis Analysis Analysis Analysis
Bacteriological Analysis Analysis Analysis Analysis
Biochemical oxygen demand Anal sis Anal Sis Analysis Analysis
Carbon dioxideyg Analgsis Analisis
gﬂ:em_ical ox_3(/jgerl1 demand ﬁna:ys!s ﬁna:ys?s Qna:ys?s
orine residua nalysis nalysis nalysis nalysis
g(_)ndtljcti(;/iw ﬁna:ysﬁs ﬁna:ysﬁs Qna:ys?s
issolved oxygen nalysis nalysis nalysis nalysis
Effluent toxicity Wy AnaI));sis Analzsis
Metal analysis L Analysis Analysis
Oxidation reduction potential | Analysis Analysis Analysis
Oli:ygen uptake/Respiration rate ﬁna:ys?s ﬁna:ys?s ina:ys?s
Phosphoris Anlysis | Anlysis | Analysis | Analysis
Settleability testing Analysis Analysis Analysis Analysis
Solids Analysis Analysis Analysis Analysis
Temperature Analysis Analysis Analysis Analysis
Turbidit Analysis Analysis Analysis Analysis
Volatile cids Analysis | Anlysi
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Core Competencies (continued)

Perform Laboratory Analyses Class I Class 11 Class 111 Class IV
Alkalini Anal Sis Anal Sis Analysis Analysis
Ammong (nitrate/nitrite) Analzsis Analzsis
Bacteriological \\\\\\\\\\\\\\\\\%\\\\\\\\\\\\\\\\ Analysis Analysis
Biochemical oxygen demand \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\% Anal SIS Anal SIS Analysis
Carbon dioxide . el Analysis
Chemical oxygen demand % Analy5|s Analysis
Chlorine residual Anal Sis Analysis Analysis Analysis
ggndtllcti(;/ity ﬁna:zs?s ﬁna:zs?s ina:zs?s
Oxidation regt?ction potential _ Analzsis Analzsis Analzsis
O|i|<ygen uptake/Respiration rate ﬁna:ys?s ﬁna:ys?s ina:ys?s
e v |

ettleability testin nalysis nalysis nalysis nalysis
Solids : ’ Analzsis Anal));sis Anal));sis Analzsis
Temperature Analysis Analysis Analysis Analysis
Turbidity Analysis Analysis Analysis Analysis
Volatile acids | Analysis Analysis

Required Capabilities for Collect Samples and Interpret

Laboratory Analyses, and Perform Laboratory Analyses:

« Ability to calibrate instruments

¢ Ability to follow written procedures

o Ability to interpret Material Safety Data Sheets
« Ability to perform laboratory calculations

o Ability to recognize abnormal analytical results
¢ Knowledge of approved analytical procedures

o Knowledge of biological science
o Knowledge of chain of custody
¢ Knowledge of general chemistry

o Knowledge of laboratory equipment and procedures

o Knowledge of normal characteristics of wastewater

o Knowledge of physical science

o Knowledge of principles of measurement

o Knowledge of proper chemical handling and storage
o Knowledge of quality control and assurance practices

¢ Knowledge of safety regulations

o Knowledge of sampling and preservation procedures
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Core Competencies (continued)

Ei;‘;oegnl} rigcurlty, StlhZEle Al e Class | Class 11 Class 11 Class IV
Compliance Analysis Analysis Analysis &\\\\\\\\\\\\\\\\\\\\\\\\\\\\&
Perform Security and Safety Procedures
Bloodborne pathogens Analysis Analysis Analysis Analysis
Chemical handling Analysis Analysis Analysis Analysis
Confined space entry Analysis Analysis Analysis Analysis
Electrical hazards Analysis Analysis Analysis Analysis
Facility upset Analysis Analysis Analysis Analysis
Fire safety Analysis Analysis Analysis Analysis
Hazardous environment Analysis Analysis Analysis Analysis
Lock-out/tag-out Analysis Analysis Analysis Analysis
Natural and manmade disasters Analysis Analysis Analysis Analysis
Personal protective equipment Analysis Analysis Analysis Analysis
Respiratory protection Analysis Analysis Analysis Analysis
Spill response Analysis Analysis Analysis Analysis
Traffic control Analysis Analysis Analysis Analysis
Transportation Analysis Analysis Analysis Analysis
Trenching and shoring Analysis Analysis Analysis Analysis
Perform Administrative Procedures
Administer compliance, emergency Analysis Analysis Analysis Analysis
preparedness and safety program
Develop budget Analysis Analysis Analysis Analysis
Develop operation and maintenance plan Analysis Analysis Analysis Analysis
Plan and organize work activities Analysis Analysis Analysis Analysis
Record and evaluate data Analysis Analysis Analysis Analysis
Respond to complaints Analysis Analysis Analysis Analysis
Write regulatory authority reports Analysis Analysis Analysis Analysis

Required Capabilities for Perform Security, Safety and Administrative Procedures:

o Ability to assess likelihood of disaster occurring
o Ability to communicate safety hazards verbally

and in writing

¢ Ability to conduct meetings and training programs
 Ability to coordinate emergency response with

other organizations
¢ Ability to develop a public relations program
o Ability to evaluate facility performance
e Ability to interpret and transcribe data

« Ability to organize information and review reports

¢ Ability to perform basic math

o Ability to perform impact assessment of change

o Ability to prepare and evaluate proposals
¢ Ability to recognize unsafe work conditions
« Ability to select and operate safety equipment

¢ Ability to translate technical language into common

terminology

Ability to write plans, policies and procedures
Knowledge of emergency plans

Knowledge of facility operation and maintenance
Knowledge of local codes and ordinances

Knowledge of monitoring and reporting requirements
Knowledge of potential causes and impact of disasters

on facility

Knowledge of principles of finance

Knowledge of principles of management
Knowledge of principles of public relations
Knowledge of public administration practices
Knowledge of public participation process
Knowledge of recordkeeping functions & policies
Knowledge of regulations
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Ontario Wastewater Treatment Certification Exams

Ontario’s wastewater treatment certification exams evaluate an operator’s knowledge of tasks related to
the operation of wastewater treatment plants. To successfully take an Ontario exam, an operator must
demonstrate knowledge of the core competencies in this document. Because certificates may be used to
work in various treatment plants, the exams may include technologies that are not used in each treatment
plant but are commonly used in many treatment plants.

Four levels of certification exams are offered by Ontario, with class | being the lowest level and class 1V
the highest level. The specifications list the percentage of questions on the exam that fall under each job
duty. For example, 5% of the questions on the class | exam relate to the job duty “Evaluate Incoming
Wastestream/Sidestream Characteristics.” For a list of tasks and capabilities associated with each job
duty, please refer to the list of core competencies on the previous pages.

Ontario Wastewater Treatment Exam Specifications

Exam Level
Class| ClasslIl Class Il Class IV
Evaluate Incoming Wastestream/Sidestream Characteristics | 5% 5% 5% 5%
Monitor, Evaluate and Adjust Treatment Processes 34% 34% 34% 33%
Evaluate and Maintain Equipment 16% 15% 15% 15%
Operate Equipment 17% 16% 16% 16%
Collect Samples and Interpret Analyses 8% 9% 10% 10%
Perform Laboratory Analyses 5% 7% 9% 9%
Perform Security, Safety and Administrative Procedures 15% 14% 11% 12%

Suggested Wastewater Treatment Exam References

Ontario Water Wastewater Certification Office
e Alberta Class 1 Study Manual (Volumes A & B)
e Alberta Class 2 Study Manual

To order, contact: Ontario Water Wastewater Certification Office
302 The East Mall, Suite 410
Etobicoke, ON M9B 6C7

Website: www.owwco.ca
Phone: (1-877) 231-2122
E-mail: info@owwco.ca

California State University, Sacramento (CSUS) Foundation, Office of Water Programs
e Operation of Wastewater Treatment Plants, Volume | and Il

¢ Advanced Waste Treatment

e Manage for Success

To order, contact: Office of Water Programs
California State University, Sacramento
6000 J Street
Sacramento, CA 95819-6025

Web site:  www.owp.csus.edu
Phone:  (916) 278-6142

Fax: (916) 278-5959

E-mail:  wateroffice@owp.csus.edu
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National Environmental Training Center for Small Communities (NETCSC)
o Protecting Your Community's Assets: A Guide for Small Wastewater Systems

A PDF version of this guide is available from: www.nesc.wvu.edu/training.cfm
You may also request a printed and bound hard copy of the guide by calling NETCSC at
(800) 624-8301, and asking for product TRBKMGO03 (shipping and handling charges may apply).

Water Environment Federation
o Operation of Municipal Wastewater Treatment Plants - Manual of Practice No. 11
 Activated Sludge - Manual of Practice OM-9

To order, contact: Water Environment Federation
601 Wythe Street
Alexandria, VA 22314-1994

Web site:  www.wef.org
Phone:  (800) 666-0206
Fax: (703) 684-2492
E-mail:  pubs@wef.org

Regulations
* Provincial and territorial regulations (contact information for provincial/territorial certification

programs is available on the Certification Contacts page of ABC’s web site, www.abccert.org)
» Occupational Health and Safety Act

Ontario Water Resources Act

http://www.labour.gov.on.ca/english/hs/

http://www.e-laws.gov.on.ca/navigation?file=home&lang=en

Study Guides
* Price, Joanne. 2000. Applied Math for Wastewater Plant Operators. Boca Raton, FL: CRC Press.

(www.crcpress.com)

» Water Environment Federation, WEF/ABC Wastewater Operators’ Guide to Preparing for the
Certification Examination (www.wef.org; complete contact information is listed above)
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