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Printing and Saving Instructions

TLC recommends that you download and save this pdf document and
assignment to your computer desktop and open it with Adobe Acrobat
DC reader.

Adobe Acrobat DC reader is a free computer software program and
you can find it at Adobe Acrobat’s website.

You can complete the course by viewing the course on your computer
or you can print it out. This course booklet does not have the
assignment (the test). Please visit our website and download the
assignment (the test).

Printing Instructions: Once you have purchased the program, we will
give you permission to print this document. If you are going to print
this document, this document was designed to be printed double-sided
or duplexed but can be printed single-sided.

Hyperlink to the assignment
http://www.ABCTLC.com/downloads/PDF/TertiaryAss.pdf

Hyperlink to the Glossary and Appendix
http://www.abctlc.com/downloads/PDF/WWTGlossary.pdf

State Approval Listing Link, check to see if your State accepts or has
pre-approved this course. Not all States are listed. Not all courses are
listed. Do not solely trust our list for it may be outdated. It is your sole
responsibility to ensure this course is accepted for credit. No refunds.

State Approval Listing URL...
http://www.abctlc.com/downloads /PDF/CEU%20State%20Approvals.pdf

You can obtain a printed version from TLC for an additional $189.95
plus shipping charges.

All downloads are electronically tracked and monitored for
security purposes.
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Copyright Notice

1999-2022 Technical Learning College (TLC) No part of this work may be reproduced or
distributed in any form or by any means without TLC’s prior written approval. Permission
has been sought for all images and text where we believe copyright exists and where the
copyright holder is traceable and contactable. Other materials including text and artwork
are in the public domain or fair use (the state of belonging or being available to the public
as a whole, and therefore not subject to copyright.) All material that is not credited or
acknowledged or referenced in the rear of this course is the copyright of Technical Learning
College. All other unacknowledged references are in the Water/ Wastewater Sampling and
Water Chemistry Courses.

Most unaccredited photographs have been taken by TLC instructors or TLC students. All
written, graphic, photographic or other material is provided for educational information only.
We will be pleased to hear from any copyright holder and will make good on your work if
any unintentional copyright infringements were made as soon as these issues are brought
to the editor's attention. This educational training course and assignment is intended for
educational purposes only. Every possible effort was made to ensure that all information
provided in this course is accurate. Therefore, Technical Learning College accepts no
responsibility or liability whatsoever for the application or misuse of any information
included herein.

Requests for acknowledgements or permission to make copies shall be made to the
following address: TLC, P.O. Box 3060, Chino Valley, AZ 86323

Information in this document is subject to change without notice. TLC is not liable for errors
or omissions appearing in this document.
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Important Information about this Manual

This training manual has been prepared to educate employees in complex wastewater
treatment procedures, dealing with compliance and requirements for safely handling
hazardous and toxic materials. The scope of this topic is quite large. Employee health
and safety, as well as that of the public, depend upon careful application of safe treatment
procedures. The manner in which we deal with such hazards will affect the earth and its
inhabitants for many generations to come.

This manual will cover laws, regulations, required procedures and generally accepted
policies relating to wastewater treatment. It should be noted, however, that the regulation
of wastewater and other hazardous materials is an ongoing process and subject to change
over time. For this reason, a list of resources is provided to assist in obtaining the most
up-to-date information on various subjects.

This manual is not a guidance document for employees who are involved with pollution
control or wastewater treatment. It is not designed to meet the requirements of your
discharge permit, or the United States Environmental Protection Agency (EPA),
Department of Labor-Occupational Safety and Health Administration (OSHA) or state
environmental or health departments.

T
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READ THE SAFETY DATA PPE :
SHEET HANDLING CHEMICALS

=5

This course will provide general educational awareness of wastewater treatment and
working with activated sludge. This document is not a detailed wastewater treatment
textbook or a comprehensive source book on occupational safety and health.

Technical Learning College makes no warranty, guarantee or representation as to the
absolute correctness or appropriateness of the information in this manual and assumes
no responsibility in connection with the implementation of this information. It cannot be
assumed that this manual contains all measures and concepts required for specific
conditions or circumstances. This document should be used for educational guidance and
is not considered a legal document.

Individuals who are responsible for the treatment of wastewater or the health and safety
of workers at wastewater sites should obtain and comply with the most recent federal,
state, and local regulations relevant to these sites and are urged to consult with OSHA,
the EPA and other appropriate federal, state, health and local agencies.
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Some States and many employers require the final exam to be proctored.
Do not solely depend on TLC’s Approval list for it may be outdated.

All downloads are electronically tracked and monitored for security
purposes.

Most of our students prefer to do the assignment in Word and e-mail or fax the
assignment back to us. We also teach this course in a conventional hands-on
class. Call us and schedule a class today.

Precept-Based Training Course

This training course is made of “micro-content” or “precepts”— small chunks of information
that can be easily digested. Using bite-size pieces of technical information is considered
to be one of the most effective ways of teaching people new information because it helps
the student to retain knowledge easier.

Micro-learning or precept-based training doesn'’t rely on the student processing a large
amount of information before breaking it down. Our method includes short modules with
clearly defined learning goals for each section. This method allows a student to hone in
on a particular skill, then demonstrate their knowledge in the final assessment.
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Technical Learning College’s Scope and Function

Welcome to the Program,

Technical Learning College (TLC) offers affordable continuing education for today’s
working professionals who need to maintain licenses or certifications. TLC holds several
different governmental agency approvals for granting of continuing education credit.

TLC’s delivery method of continuing education can include traditional types of classroom
lectures and distance-based courses or independent study. TLC’s distance based or
independent study courses are offered in a print - based distance educational format. We
will beat any other training competitor’s price for the same CEU material or classroom
training.

Our courses are designed to be flexible and for you do finish the material on your leisure.
Students can also receive course materials through the mail. The CEU course or e-manual
will contain all your lessons, activities and instruction to obtain the assignments. All of
TLC’s CEU courses allow students to submit assignments using e-mail or fax, or by postal
mail. (See the course description for more information.)

Students have direct contact with their instructor—primarily by e-mail or telephone. TLC’s
CEU courses may use such technologies as the World Wide Web, e-mail, CD-ROMs,
videotapes and hard copies. (See the course description.) Make sure you have access to
the necessary equipment before enrolling, i.e., printer, Microsoft Word and/or Adobe
Acrobat Reader. Some courses may require proctored closed-book exams depending
upon your state or employer requirements.

Flexible Learning

At TLC, there are no scheduled online sessions or passwords you need contend with, nor
are you required to participate in learning teams or groups designed for the "typical"
younger campus based student. You can work at your own pace, completing assignments
in time-frames that work best for you. TLC's method of flexible individualized instruction is
designed to provide each student the guidance and support needed for successful course
completion.

Course Structure

TLC's online courses combine the best of online delivery and traditional university
textbooks. You can easily find the course syllabus, course content, assignments, and the
post-exam (Assignment). This student friendly course design allows you the most flexibility
in choosing when and where you will study.

Classroom of One

TLC offers you the best of both worlds. You learn on your own terms, on your own time,
but you are never on your own. Once enrolled, you will be assigned a personal Student
Service Representative who works with you on an individualized basis throughout your
program of study. Course specific faculty members (S.M.E.) are assigned at the beginning
of each course providing the academic support you need to successfully complete each
course. Please call or email us for assistance.
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Satisfaction Guaranteed

We have many years of experience, dealing with thousands of students. We assure you,
our customer satisfaction is second to none. This is one reason we have taught more
than 20,000 students.

We welcome you to do the electronic version of the assignment and submit the answer
key and registration to us either by fax or e-mail.

If you need this assignment graded and a certificate of completion within a 48-hour turn
around, prepare to pay an additional rush charge of $50.

Contact Numbers
Fax (928) 468-0675
Email Info@tlch2o.com
Telephone (866) 557-1746

This course contains EPA’s federal rule requirements. Please be aware that each
state implements wastewater/safety regulations that may be more stringent than
EPA’s or OSHA'’s regulations. Check with your state environmental agency for
more information. You are solely responsible in ensuring that you abide with your
discharge permit, jurisdiction or agency’s rules and regulations.
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CEU COURSE DESCRIPTION
TERTIARY TREATMENT CEU TRAINING COURSE

This CEU course is a review of advanced biological control technologies and techniques
currently applied and emerging at municipal wastewater treatment plants (WWTP).
Describe biological Nitrogen and Phosphorus removal techniques and combination
processes. Describe the principles behind biological treatment to remove phosphorus and
treatment configurations that can remove both phosphorus and nitrogen from wastewater.

This CEU course is intended for Wastewater Treatment, Collections and Pretreatment/
Industrial Waste Inspectors. The target audience for this course is the person interested
in working in a wastewater treatment or collections facility and wishing to maintain CEUs
for a certification license or to learn how to do the job safely and effectively, and/or to meet
education needs for promotion.

CEU Course Learning Objectives

1. Describe the different activated sludge processes.

2. Describe the operations and components of clarifiers including Secondary
clarification.

Describe the preliminary treatment operation.

Describe the various forms and problems relating to Phosphorus.

Examine and describe various describe the results and various types of Nitrogen.
Examine and describe various EPA wastewater rules and regulations.

Examine and describe various the operations and components of processing solids.
Examine and describe various Wastewater Analyses and other laboratory
procedures.

9. Examine and describe wastewater treatment water quality criteria including
microorganisms (bugs) used along with the terminology and formulas to determine their
performance.

10. Examine and describe wastewater treatment water quality criteria including microlife,
microorganisms in lagoons, nitrification, algae Groups and formulas to determine their
performance.

11. Examine and diagnose various problems found in the clarifiers and possible
corrective measures.

12. Examine and understand various WWT treatment processes and results.

13. Understand various effects of WWT nutrients and nutrient removal processes.

14. Understand various effects of WWT pollutants.

15. Understanding the basic system components of a wastewater treatment facility.

XN oA W

This course will cover various wastewater treatment methods including:
e Best conventional pollutant control technology (BCT) for conventional pollutants
and applicable to existing dischargers.

e Best practicable control technology currently available (BPT) for conventional,
toxic and non-conventional pollutants and applicable to existing dischargers.

o Best available technology economically achievable (BAT) for toxic and non-
conventional pollutants and applicable to existing dischargers.
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o New source performance standards (NSPS) for conventional pollutants and
applicable to new sources.

Prerequisites: None

Final Examination for Credit
Opportunity to pass the final comprehensive examination is limited to three attempts per
course enrollment.

Flexible Learning

At TLC, there are no scheduled online sessions you need contend with, nor are you
required to participate in learning teams or groups designed for the typical younger
campus-based student. You will work at your own pace, completing assignments in time
frames that work best for you. TLC's method of flexible individualized instruction is
designed to provide each student the guidance and support needed for successful course
completion.

We will beat any other training competitor’s price for the same CEU material or classroom
training. Student satisfaction is guaranteed.

Course Structure

TLC's online courses combine the best of online delivery and traditional university
textbooks. You will find the course syllabus, course content, assignments, and open book
exams online. This student-friendly course design allows you the most flexibility in
choosing when and where you want to study.

Classroom of One

TLC offers you the best of both worlds. You learn on your own terms and your own time,
but you are never on your own. Once enrolled, you will be assigned a personal student
service representative who works with you on an individualized basis throughout your
program of study. Course specific faculty members are assigned at the beginning of each
course providing the academic support you need to successfully complete each course.

Written Assignment Instructions

The Tertiary Treatment CEU training course uses a multiple choice style answer key. You
can write your answers in the course assignment or type out your own answer key. TLC
would prefer that you type out and fax or e-mail the final assignment to TLC, but it is not
required.

Course Procedures for Registration and Support

All of TLC’s correspondence courses have complete registration and support services
offered. Delivery of services will include, e-mail, web site, telephone, fax and mail support.
TLC will attempt immediate and prompt service.

When a student registers for a correspondence course, he or she is assigned a start date
and an end date. ltis the student's responsibility to note dates for assignments and keep
up with the course work. If a student falls behind, he or she must contact TLC and request
an end date extension in order to complete the course. It is the prerogative of TLC to
decide whether to grant the request. All students will be tracked by their social security
number or a unique number assigned to the student.
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Feedback Mechanism (Examination Procedures)
Each student will receive a feedback form as part of study packet. You will be able to find
this form in the front of the course assignment or lesson.

Security and Integrity

All students are required to do their own work. All lesson sheets and final exams are not
returned to the student to discourage sharing of answers. Any fraud or deceit and the
student will result in forfeiture of all fees and the appropriate agency will be notified.

Grading Criteria

TLC will offer the student either pass/fail or a standard letter grading assignment. If TLC
is not notified, you will only receive a pass/fail notice. For security purposes, please fax or
e-mail a copy of your driver’s license and always call us to confirm we’ve received your
assignment and to confirm your identity. TLC offers students the option of either pass/fail
or assignment of a standard letter grade. If a standard letter grade is not requested, a
pass/fail notice will be issued.

Required Texts
The Tertiary Treatment CEU training course will not require any other materials. This
course comes complete.

Environmental Terms, Abbreviations, and Acronyms

TLC provides a glossary that defines, in non-technical language, commonly used
environmental terms appearing in publications and materials. It also explains
abbreviations and acronyms used throughout the EPA and other agencies.

Hyperlink to the Glossary and Appendix
http://www.abctlc.com/downloads/PDF/WWTGlossary.pdf

Recordkeeping and Reporting Practices

TLC will keep all student records for a minimum of seven years. Itis your responsibility to
give the completion certificate to the appropriate agencies. TLC will mail a copy any State
that requires a copy from the Training Provider.

ADA Compliance

TLC will make reasonable accommodations for persons with documented disabilities.
Students should notify TLC and their instructors of any special needs. Course content may
vary from this outline to meet the needs of this particular group. Alternative assignment
is available.

Credit/no credit option (P/Z) - None Available

Note to students: Keep a copy of everything you submit. If your work is lost you can submit
your copy for grading. If you do not receive your certificate of completion or quiz results
within two or three weeks after submitting it, please contact your instructor.

We expect every student to produce his or her original, independent work. Any student
whose work indicates a violation of the Academic Misconduct Policy (cheating, plagiarism)
can expect penalties as specified in the Student Handbook, which is available through
Student Services; contact them at (928) 468-0665.
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A student who registers for a Distance Learning course is assigned a "start date" and an
"end date." It is the student's responsibility to note due dates for assignments and to keep
up with the course work. If a student falls behind, she or he must contact the instructor
and request an extension of her or his end date in order to complete the course. It is the
prerogative of the instructor to decide whether or not to grant the request.

You will have 90 days from receipt of this manual to complete it in order to receive your
Continuing Education Units (CEUs) or Professional Development Hours (PDHs). A score
of 70% or better is necessary to pass this course. If you should need any assistance,
please email all concerns and the final test to info@tlch20.com.

Course Objective: To provide 20-24 (depending on State) hours of continuing education
training in advanced wastewater treatment methods pertaining to removing wastewater
nutrients and understanding various wastewater treatment methods.

Educational Mission

The educational mission of TLC is:

To provide TLC students with comprehensive and ongoing training in the theory and skills
needed for the environmental education field,

To provide TLC students opportunities to apply and understand the theory and skills
needed for operator certification,

To provide opportunities for TLC students to learn and practice environmental educational
skills with members of the community for the purpose of sharing diverse perspectives and
experience,

To provide a forum in which students can exchange experiences and ideas related to
environmental education,

To provide a forum for the collection and dissemination of current information related to
environmental education, and to maintain an environment that nurtures academic and
personal growth.

When the Student finishes this course...

At the conclusion of this course:

At the finish of this course, you (the student) should be able to explain and describe various
treatments and methods of dealing with Phosphorus and Nitrogen including activated
sludge methods and explain wastewater treatment sampling techniques and biological
monitoring, microbe (bug) identification and microorganism control methods.

Describe biological Nitrogen and Phosphorus removal techniques and combination
processes. Describe the principles behind biological treatment to remove phosphorus and
treatment configurations that can remove both phosphorus and nitrogen from wastewater.

Upon completion of this course, the student will obtain continuing education relating to

wastewater treatment and nitrogen and phosphorus control technologies and techniques
currently applied and emerging at municipal wastewater treatment plants (WWTP).
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Topic Legend

This CEU course covers several educational topics/functions/purposes of conventional
wastewater treatment and/or tertiary treatment. The topics listed below are to assist in
determining which educational area is covered in a specific topic area:

AJS: Activated sludge is a suspended growth treatment process; this means the
microorganisms (bugs) are not attached to a surface. The activated sludge process can
be thought of as a mechanical modification to the pond treatment system. The activated
sludge process adds a recycle line that returns the biological solids that settle out in the
clarifier back to the front end of the process. The term “activated” was chosen because
of “active” means “live”’- meaning the biomass is used and recycled in the process. Return
activated sludge (RAS) line returns the biomass and identifies the process as “activated
sludge”.

CRAO: The regulatory and compliance component. May be a requirement of the NPDES
or discharge permit, compliance, non-compliance, process control and local limits. All of
the compliance and regulatory related tasks require A/S facilities to be sampled and
monitored throughout the process, including sampling dried sludge. This along with the
EPA information is to satisfy the regulatory portion of your operator training.

DISINFECTION: This area covers plant or effluent disinfection procedures. O&M training
for many operators.

M/O: The biological component. Microorganisms that are WWT or A/S specific. This is a
broad definition, but applies to any wastewater operation or specific process that grows
and utilizes microorganisms (recirculated RAS) to digest or eat “food”. This can apply to
lagoons, oxidation or devices that utilize some form of A/S. Also covers wastewater
microorganism laboratory identification, sampling and process control. Laboratory training
for many operators.

N&P: Nitrogen and phosphorus operations, understanding and removal of nutrients.

O&M: This area is for normal operation and/or maintenance of the plant. O&M training
for many operators.

SAFETY: This area describes operational/process safety procedures.

TECH/TECHNICAL: The mechanical or physical treatment process or specific
component. The WWT or A/S process including pretreatment processes/ applications/
engineering/ theories. Bar screens to Outfall, Fixed-film to Clarifiers. Blowers to Chemical
feeders. O&M training for many operators.

WQ: Having to do with water quality or pollutants. May be a requirement of your NPDES

or discharge permit. This along with the EPA information is to satisfy the regulatory portion
of your operator training.
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Common Wastewater Acronyms and Terms

Acronyms and Abbreviations

AJ/E Contract: Architectural and Engineering Contracts
A/O: Pho-redox

AMSA: Association of Metropolitan Sewerage Agencies
AOB: Ammonia Oxidizing Bacteria

ASM: Activated Sludge Model

AT3: Aeration Tank 3

BABE: Bio-Augmentation Batch Enhanced

BAF: Biological Aerated Filter

BAR: Bio-Augmentation Regeneration/Reaeration
BCFS: Biological Chemical Phosphorus and Nitrogen Removal
bDON: Biodegradable Fraction of Dissolved Organic Nitrogen
BHRC: Ballasted High Rate Clarification Processes
BNR: Biological Nutrient Removal

BOD: Biochemical Oxygen Demand

BODS5: Biochemical Oxygen Demand (5-day)

BPR: Biological Phosphorus Removal

COD: Chemical Oxygen Demand

CSO: Combined Sewer Overflow

CWA: Clean Water Act

CWSREF: Clean Water State Revolving Fund

D&D: Drying and Dewatering Facility

DAF: Dissolved Air Flotation

DNR: Department of Natural Resources

DO: Dissolved Oxygen

DON: Dissolved Organic Nitrogen

E1: Estrone

E2:17 R-estradiol

EBPR: Enhanced Biological Phosphorus Removal
EDC: Endocrine Disrupting Chemicals

EDTA: Ethylene Diamine Tetraacetic Acid

EE2: 17a-ethynylestradiol

EPA: U.S. Environmental Protection Agency

EPA or USEPA: United States Environmental Protection Agency
FFS: Fixed-film Systems

FWPCA: Federal Water Pollution Control Act

FWS: Free Water Surface

GAO: Glycogen Accumulating Organism

GIS: Geographic Information System

HHWP: Household Hazardous Waste Collection Program
HRT: Hydraulic Retention Time

1&C: Instrumentation and Control System

I/1: Infiltration and Inflow

iDON: Inert Dissolved Organic Nitrogen

ISF: Intermittent Sand Filter

ISS: Inline Storage System

IWA: International Water Association

IWPP: Industrial Waste Pretreatment Program
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LIMS: Laboratory Information Management Systems
MAUREEN: Mainstream Autotrophic Recycle Enhanced N-removal
MBBR: Moving-Bed Biofilm Reactor

MBDT: Minority Business Development and Training
MBE: Minority Business Enterprise

MBR: Membrane Bioreactor

MGD: Million Gallons per Day

MLE: Modified Ludzack Ettinger

N: Nitrogen

NOAA: National Oceanic and Atmospheric Administration
NOB: Nitrite Oxidizing Bacteria

NPDES: National Pollutant Discharge Elimination System
NTT: Nitrogen Trading Tool

ORD: EPA Office of Research and Development

ORP: Oxidation Reduction Potential

OWM: EPA Office of Wastewater Management

P: Phosphorus

P2: Pollution Prevention Initiative

PAH: Polycyclic Aromatic Hydrocarbons

PAO: Phosphate Accumulating Organism

PHA: Polyhydroxyalkanoates

PHB: Poly-B-hydroxy-butyrate

PHV: Poly-hydroxy valerate

POTW: Publicly Owned Treatment Works

PPCPs: Pharmaceuticals and Personal Care Products
QA/QC: Quality Assurance and Quality Control

RAS: Return Activated Sludge

RBC: Rotating Biological Contactor

rbCOD: Readily Biodegradable Chemical Oxygen Demand
rDON: Recalcitrant Dissolved Organic Nitrogen

RO: Reverse Osmosis

RSF: Recirculating Sand Filters

SAV: Submerged Aquatic Vegetation

SBR: Sequencing Batch Reactors

SHARON: Single Reactor High-activity Ammonia Removal Over Nitrite
SND: Simultaneous Nitrification-Denitrification

SRT: Solids Retention Time

SSES: Sewer System Evaluation Survey

S$SO0: Sanitary Sewer Overflow

SWIS: Subsurface Wastewater Infiltration System

TAT: Technical Advisory Team

TDS: Total Dissolved Solids

TKN: Total Kjeldahl Nitrogen

TMDL.: Total Maximum Daily Loads

TN: Total Nitrogen

TP: Total Phosphorus

TSS: Total Suspended Solids

TUDP: Bio-P Model of the Delft University of Technology
USDA: U.S. Department of Agriculture

USGS: U.S. Geological Survey

VFA: Volatile Fatty Acids

Tertiary©1/15/2022 www.abctlc.com 22 Toll Free (866) 557-1746


http://www.abctlc.com

VSS: Volatile Suspended Solids

WAS: Waste Activated Sludge

WEF: Water Environment Federation

WERF: Water Environment Research Foundation
WPAP: Water Pollution Abatement Program
WQS: Water Quality Standard

WWTP: Wastewater Treatment Plant

You must abide by your permit requirements and not deviate from them
based on information presented in this course.

Hyperlink to the Glossary and Appendix
http.//www.abctlc.com/downloads/PDF/WWTGlossary.pdf
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Key Terms
Amine: A functional group consisting of "-NH.."

Amino acid: A functional group consisting of a carbon with a carboxylic acid, "-COOH" and
an amine, "-NH.." These compounds are the building blocks for proteins.

Anabolism: Biosynthesis, the production of new cellular materials from other organic or
inorganic chemicals.

Anaerobes: A group of organisms that do not require molecular oxygen. These organisms,
as well as all known life forms, require oxygen. These organisms obtain their oxygen from
inorganic ions such as nitrate or sulfate or from protein.

Anaerobic process: A process that only occurs in the absence of molecular oxygen.

Anoxic process: A process that occurs only at very low levels of molecular oxygen or in the
absence of molecular oxygen.

Biochemical oxygen demand (BOD): The amount of oxygen required to oxidize any organic
matter present in a water during a specified period of time, usually 5 days. It is an indirect
measure of the amount of organic matter present in a water.

Carbonaceous biochemical oxygen demand (CBOD): The amount of oxygen required to
oxidize any carbon containing matter present in a water.

Chemical oxygen demand (COD): The amount of oxygen required to oxidize any organic
matter in the water using harsh chemical conditions.

Decomposers: Organisms that utilize energy from wastes or dead organisms. Decomposers
complete the cycle by returning nutrients to the soil or water and carbon dioxide to the air or
water.

Denitrification: The anoxic biological conversion of nitrate to nitrogen gas. It occurs naturally
in surface waters low in oxygen, and it can be engineered in wastewater treatment systems.

Deoxygenation: The consumption of oxygen by the different aquatic organisms as they
oxidize materials in the aquatic environment.

Facultative: A group of microorganisms that prefer or preferentially use molecular oxygen
when available, but are capable of using other pathways for energy and synthesis if molecular
oxygen is not available.

F/M Ratio: A method to control sludge wasting by maintaining a constant food-to-
microorganism (F:M or F/M) ratio. With this method, the operator will increase or decrease
the MLVSS to match an increase or decrease in the BOD entering the plant. Most plants will
operate best at a specific F/M ratio between 0.05 - 0.1. If the optimum F/M has been
determined from experience and can be maintained, a good effluent may be produced with
consistent plant operation. The F/M ratio is to be calculated at least weekly and related to
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the efficiency of treatment plant operation. An F/M ratio between 0.05 - 0.15 BOD/Ib MLSS
is usually considered acceptable for an extended aeration process.

Nitrification: The biological oxidation of ammonia and ammonium sequentially to nitrite and
then nitrate. It occurs naturally in surface waters, and can be engineered in wastewater
treatment systems. The purpose of nitrification in wastewater treatment systems is a
reduction in the oxygen demand resulting from the ammonia.

Nitrogen fixation: The conversion of atmospheric (or dissolved) nitrogen gas into nitrate by
microorganisms.

Nitrogenous oxygen demand (NOD): The amount of oxygen required to oxidize any
ammonia present in a water.

NPDES: The National Pollutant Discharge Elimination System. The discharge criteria and
permitting system established by the U.S. EPA as a result of the Clean Water Act and its
subsequent amendments or the permit required by each discharger as a result of the Clean
Water Act.

MCRT - Mean Cell Residence Time: A process control parameter where the average time
a given unit of cell mass stays in the activated sludge biological reactor. It is typically
calculated as the total mixed liquor suspended solids in the biological reactor divided by the
combination of solids in the effluent and solids wasted.

Mixed liquor suspended solids (MLSS): The total suspended solids concentration in the
activated sludge tank.

Mixed liquor volatile suspended solids (MLVSS): The volatile suspended solids
concentration in the activated sludge tank.

Organic compound: Any compound containing carbon except for the carbonates (carbon
dioxide, the carbonates and bicarbonates), the cyanides, and cyanates.

Organic nitrogen: Nitrogen contained as amines in organic compounds such as amino acids
and proteins.

Oxidative phosphorylation: The synthesis 