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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, it was designed to be printed double-sided or duplexed
but can be printed single-sided.

Internet Link to Assignment...
http://www.abctlc.com/downloads/PDF/WW(Collection%20Assign.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 Do not solely trust our list for it may be outdated.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.

Professional Engineers; Most states will accept our courses for credit
but we do not officially list the States or Agencies acceptance or
approvals.

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 $149.95
plus shipping charges.

All downloads are electronically tracked and monitored for
security purposes.
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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Do not solely depend on TLC’s Approval list for it may be outdated.

A second certificate of completion for a second State Agency $50
processing fee.

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.

Responsibility

This course contains EPA’s federal rule requirements. Please be aware that each
state implements collections / wastewater treatment / 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 jurisdiction or agency’s rules and regulations.

Wastewater Collection ©TLC 1/13/2020 (866) 557-1746



Copyright Notice

1999-2020 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 TLC’s Safety, Pump, Sampling and
Chemistry courses in the rear of those manuals. 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.

Contributing Editors

James L. Six Received a Bachelor of Science Degree in Civil Engineering from the
University of Akron in June of 1976, Registered Professional Engineer in the State of Ohio,
Number 45031 (Retired), Class IV Water Supply Operator issued by Ohio EPA, Number
WS4-1012914-08, Class Il Wastewater Collection System Operator issued by Ohio EPA,
Number WC2-1012914-94

Joseph Camerata has a BS in Management with honors (magna cum laude). He retired
as a Chemist in 2006 having worked in the field of chemical, environmental, and industrial
hygiene sampling and analysis for 40 years.

James Bevan, Water Quality Inspector S.M.E. Twenty years of experience in the
environmental field dealing with all aspects of water regulations on the federal, state, and
local levels. Teacher and Proctor in Charge for Backflow Certification Testing atthe ASETT
Center in Tucson for the past 15 years and possess an Arizona Community College,
Special Teaching Certificate in Environmental Studies.

Dr. Pete Greer S.M.E., Retired biology instructor, chemistry and biological review.

Jack White, Environmental, Health, Safety expert, City of Phoenix. Art Credits.
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Important Information about this Manual

This manual has been prepared to educate employees in the general awareness of
dealing with complex wastewater collection procedures and requirements for safely
handling hazardous and toxic materials. The scope of the problem is quite large, requiring
a major effort to bring it under control. Employee health and safety, as well as that of the
public, depend upon careful application of safe sewer collection procedures.

This manual will cover general laws, regulations, required procedures and generally
accepted policies relating to wastewater collection systems. 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 the United
States Environmental Protection Agency (EPA) or Department of Labor-Occupational
Safety and Health Administration (OSHA) or state environmental or health departments.

This course manual will provide general
educational awareness guidance of
Wastewater Collection. This document is not
a detailed wastewater treatment textbook or a
comprehensive source book on occupational
safety and health.

Technical Learning College or Technical
Learning Consultants, Inc. 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 collection of wastewater or the health and safety
of workers at wastewater sewer facilities should obtain and comply with the most recent
federal, state, and local regulations relevant to these sites and are urged to consult with
OSHA, EPA, and other appropriate federal, state, health, and local agencies.
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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 to finish the material at your
convenience. 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 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.

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 40,000 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@tlch20.com
Telephone (866) 557-1746
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Course Description

Wastewater Collection CEU Training Course

This short CEU course is designed for the continuing education, knowledge and
enhancement of Wastewater Collection Operators, Pretreatment / Industrial Wastewater
Operators and Wastewater Treatment Operators. The target audience for this course is
the person interested in working in a wastewater treatment or collection’s facility and/or
wishing to maintain CEUs for certification license or to learn how to do the job safely and
effectively, and/or to meet education needs for promotion. This is not a comprehensive
wastewater treatment or collections manual.

This CEU course will review various Wastewater Collection methods and related subjects.
This course is general in nature and not state specific, but will contain different; wastewater
collection methods, rules, policies, electricity, pump, safety, operator certification and Lift
Station information. You will not need any other materials for this course. Review of the
dangers of trenching and excavation and related safety fundamentals. This course will
cover the basic requirements of OSHA’s Competent Person 29 CFR 1926.650 Subpart F
and other related federal safety rules. The Competent Person Program, as it is called, will
require formal training and on-the-job experience.

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

Upon Successful Completion of this Course, You Will Receive

> 1.0 Continuing Education Unit/ Ten training hours depending upon your State’s
approval..
» A frameable certificate of competition.

Course Procedures for Registration and Support

All of Technical Learning College’s distance learning 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/she is assigned a start date and an end date.
It is the student's responsibility to note dates for assignments and keep up with the course
work. If a student falls behind, he/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 a unique number assigned to the
student.

Instructions for Written Assignments

The Wastewater Collection CEU Training course uses a multiple choice style answer key.
You can write your answers in this manual or type out your own answer key. TLC would
prefer that you fill out and fax or e-mail the final examinations to TLC but it is not required.

Feedback Mechanism (examination procedures)
Each student will receive a feedback form as part of their study packet. You will be able
to find this form in the front of the course assignment or lesson.
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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 forfeit 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.

Required Texts
The Wastewater Collection CEU training course will not require any other materials. This
course comes complete. No other materials are needed.

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. You can find
the glossary in the rear of the manual.

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 to Indiana,
Pennsylvania DEP, and Texas TCEQ, and to any other State that will require 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.

Prerequisites: None

Note to students: Keep a copy of everything that 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/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.

Continuing Education Units

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 visit our Assistance Page on the website.

Please e-mail all concerns and the final test to info@tlch2o.com.
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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 with 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.

MANHOLE

PROPERTY OWNERS RESPONSIBILITY TO MAINTAIN | i
LATERAL SEWER THAT CONNECTS HOME TO SEWER MAlNl |

DIAGRAM OF SEWER LATERAL

Course Objective: To provide ten hours of continuing education training in effective and
efficient wastewater collection methods, cleaning, rules, and generally accepted safety
practices.
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o
Airille

Competent Person
One who is capable of identifying existing and predictable hazards in the
surroundings or working conditions, which are unsanitary, hazardous, or
dangerous to employees. Has authorization to take prompt corrective measures
to eliminate hazards.

The Competent Person is trained and knowledgeable about soil analysis and the
use of protective systems.

14
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Topic Legend

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

CO: Having to do with the wastewater collections system. Could be regular or emergency
work. This is O&M training for collection operators.

CRAO: The regulatory and compliance component. May be a requirement of the NPDES
or discharge permit, compliance, non-compliance, process control and local limits. This
along with the EPA information is to satisfy the regulatory portion of your operator training.

ELECTRICAL (SPARK): This section has to do with electrical principles and difficult math
calculations. Maybe good for credit for those who hold an electrician or instrumentation
certification. This may be considered O&M training for many operators.

FLUID MECHANICS (FM): Having to do with hydraulic or fluid mechanics. A highly
technical and specialized engineering field. This may be considered O&M training for many
operators or credit for pump engineers or pump mechanics.

MOTOR: Having to do with the electrical-mechanical portion of moving water. This may be
considered O&M training for many operators. Maybe good for credit for those who hold an
electrician or instrumentation certification.

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

PUMP ENGINEERING (PE): The technical science of pumping and pump performance
principles. May be a law or theory or calculation related to pumping. Information that a
pump engineer or collection operator may need.

SAFETY: This area is describing process safety procedures. Safety or general training for
many operators.

SCADA: Having to do with data acquisition and control methods. Remote operation of
pumps and motors from a distant location or cell phone. Maybe good for credit for those
who hold an electrician or instrumentation certification.

SCIENCE (SCI): Having to do with scientific principles, laws or theories. A principle that
can be observed or repeated in the Laborotory. May be good for laboratory or engineering
credit.

TECHNICAL: The mechanical or physical treatment process/component. 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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MICROBIOLOGICAL| CHEMICAL

® ORGANIC / INORGANIC

® BACTERIA

® NATURALLY OCCURING

¢ VIRUSES

& ANTHROPAGENIC

® PROTOZOA

PHYSICAL AESTHETIC]

® TURBIDITY
® ODOR

® TASTE

® SMELL

® APPEARANCE

WATER QUALITY BROKEN DOWN INTO 3 BROAD CATEGORIES

Sewage and Pollution

Sewage contains nutrients of every type; phosphorus, nitrogen, sodium, potassium, iron,
calcium and compounds such as fats, sugars and proteins. Microorganisms use these
substances as a “food” source for energy, for the synthesis of cell components and to
maintain life processes.

Many types of microorganisms can be found in the wastewater treatment system.
However, the types of organisms that will dominate will be the ones that are best suited to
the “environment” or conditions in the system. Wastewater treatment systems are
designed to foster an “environment” that suits a certain type of microorganism. These
microorganisms not only remove organic wastes from the water, but they also “settle out”
as solid material for easy removal. Wastewater treatment operators are required to
maintain the right conditions in the treatment system for the right type of microorganisms.

While there are many different microbes used in sewage treatment, there are three well-
known microbes that play an instrumental role in keeping sewage clean. Each of these
types of bacteria help the treatment process in a unique way to ensure there is little to no
impact on the surrounding environment.
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List of Collection Acronyms used in this Course

Acronym Full Phrase

AA Approval Authority

AO Administrative Order

BAT Best Available Technology Economically Achievable

BCT Best Conventional Pollutant Control Technology

BMP Best Management Practices

BMR Baseline Monitoring Report

BOD5 5-day Biochemical Oxygen Demand

BPJ Best Professional Judgment

BPT Best Practicable Control Technology Currently Available

CA Control Authority

CFR Code of Federal Regulations

Clu Categorical Industrial User

CSO Combined Sewer Overflow

CWA Clean Water Act (formerly referred to as the Federal Water Pollution Control Act
or Federal Water Pollution Control Act Amendments of 1972) Pub. L. 92-500, as
amended by Pub. L. 95-217, Pub. L. 95-576, Pub. L. 96-483, Pub. L. 97-117, and
Pub. L. 100-4, 33 U.S.C. 1251 et seq.

CWF Combined Wastestream Formula

CWT Centralized Waste Treater

DMR Discharge Monitoring Report

DSE Domestic Sewage Exclusion

DSS Domestic Sewage Study

ELG Effluent Limitations Guideline

EPA Environmental Protection Agency

EPCRA Emergency Preparedness and Community Right to Know Act

ERP Enforcement Response Plan

FDF Fundamentally Different Factors

FR Federal Register

FWA Flow Weighted Average

GPD Gallons per Day

9] Industrial User

LEL Lower Explosive Limit

MAHL Maximum Allowable Headworks Loading

MAIL Maximum Allowable Industrial Loading

MGD Million Gallons per Day

MSDS Material Safety Data Sheet

NAICS North American Industry Classification System (replaces SIC 1998)

NOV Notice of Violation

NPDES National Pollutant Discharge Elimination System

NRDC Natural Resources Defense Council

NSPS New Source Performance Standard

0&G Qil and Grease

O&M Operations and Maintenance

OCPSF Organic Chemicals, Plastics, and Synthetic Fibers
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P2

Pollution Prevention

PCI Pretreatment Compliance Inspection

PCS Permit Compliance System

PIRT Pretreatment Implementation Review Task Force
POTW Publicly Owned Treatment Works

PSES Pretreatment Standards for Existing Sources
PSNS Pretreatment Standards for New Sources
QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act
SIC Standard Industrial Classification

SIU Significant Industrial User

SPCC Spill Prevention Control and Countermeasures
SNC Significant Noncompliance

SSO Sanitary Sewer Overflow

SUO Sewer Use Ordinance

TCLP Toxicity Characteristic Leaching Procedure
TIE Toxicity Identification Evaluation

TOMP Toxic Organic Management Program

TRE Toxicity Reduction Evaluation

TRI Toxic Release Inventory

TSS Total Suspended Solids

TTO Total Toxic Organics

USsScC United States Code

UST Underground Storage Tank

WET Whole Effluent Toxicity

WWTP Wastewater Treatment Plant
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Strange Stories from the Collections System

"City battles giant sewer blob" — this straight-out-of-science-fiction headline got us thinking
about what goes on after we flush.

LEWISTON, Maine -- A large, mysterious blob has taken over a major sewer line in the city of
Lewiston, leaving public works crews stumped as to how to budge it. According to city officials,
the stretch of 12-inch pipe on Main Street backed up on Jan. 13, and the city has been trying
unsuccessfully to clear the line ever since.

Deputy Public Services Director Kevin Gagne told News 8 the doughy, 90-foot mass is comprised
of grease, flour and rags. Gagne said the city has chosen to replace the 170-foot line at a cost of
between $40,000 and $60,000. Work is expected to begin this week.

Alligators

Search tells us that, for the most part, the idea that alligators live in city sewers is an urban legend.
Homeowners concerned about the state of their own pipes search for sewer cleaning and sewer
cameras, while vacationers seek sewer tourism and other forms of urban exploration. Forget
about alligators and rats; raccoons rule several sewers.
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Comments: Believe it or not there is a grain of truth behind this legend, namely the documented
capture of an eight-foot alligator at the bottom of an East Harlem manhole in 1935, though no one
assumed that it actually lived down there. It was theorized at the time that the creature must have
tumbled off a steamer visiting the northeast "from the mysterious Everglades, or thereabouts,"
and swam up the Harlem River. It met an unfortunate end at the hands of the teenage boys who
found it.

Birth of an urban legend

The earliest published reference to alligators in the sewer -- in what Jan Harold Brunvand refers
to as the "standardized" form of the urban legend ("baby alligator pets, flushed, thrived in sewers")
-- can be found in the 1959 book, The World Beneath the City, a history of public utilities in New
York City written by Robert Daley. Daley's source was a retired sewer official named Teddy May,
who claimed that during his tenure in the 1930s he personally investigated workers' reports of
subterranean saurians and saw a colony of them with his own eyes. He also claimed to have
supervised their eradication. May was a colorful storyteller, if not a particularly reliable one.

'New York White'

The tale was well known throughout the United States by the late 1960s, when, according to
folklorist Richard M. Dorson, it came to be associated with another icon of sewer lore, the mythical
"New York White" -- an especially potent, albino strain of marijuana growing wild from seeds
spilled out of baggies hastily flushed down toilets during drug raids. Not that anyone had ever
actually seen the stuff, much less smoked it. It was impossible to harvest, you see, because of all
the alligators down there.

The reason we speak of all this as folklore, not fact, is that herpetologists pooh-pooh the very idea
of alligators thriving in the New York City sewer system. It's cold down there most of the time,
they point out -- freezing cold during the winter -- and alligators require a warm environment year-
round to survive, much less reproduce and burgeon into colonies. And if the cold didn't kill them
off, the polluted sewer water certainly would.

Actual New York City gator sightings:

Adding fodder to the legend is the intriguing fact that wayward alligators -- escaped or abandoned
pets, we assume -- do occasionally turn up in the streets of New York City, never failing to cause
a ruckus.

For example:

November 2006 - A two-foot-long caiman is captured outside an apartment building in Brooklyn.
Police say it "snapped and hissed" at them.

June 2001 - A small alligator (actually a caiman, as it turned out) was spotted and eventually
captured in Central Park.

The experts speak:

"l would bring leftovers from lunch, a long line and a hook, and spend a part of each day in the
sewers looking for alligators. | saw rats, cockroaches — probably caught a lot of sicknesses —
but | never saw anything like an alligator."

— Frank Indiviglio, herpetologist

"It’s like the Loch Ness Monster or the Big Foot. People believe in those stories up to a point that
it does make sense."
— Esteban Rodriguez, NYC sewer worker
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Wastewater Collection Pre-Quiz Answers are at the end of Quiz.

1. Your collection system requires a new sewer main line. Who would be the best source of
information for instructions on how to lay and join new sewer pipes?

A. Manufacturer

B. A local plumbing contractor

C. Utility inspector

D. Grading and drainage inspector

2. In many sewer installations, low pressure air testing is necessary to determine the tightness of
the pipe. In instances where ground water levels are higher that the sewer lines, the new pipes
are usually tested around to psi above any outside water pressure on the pipe.
A. 3,5

B. 7,10

C. 10,14

D. 15,22

3. A good manager will establish a good record-keeping system to help in analyzing many
problems that occur. Records such as outside services versus in-house personnel costs could
result in saving money by hiring personnel to handle jobs typically farmed out. For the purposes
of budgeting and justifying the costs the manager will:

A. Present all bills to the board

B. Hide the excessive costs in other lines of the budget

C. Beg for budget increases by verbal communication only

D. Plot the costs to ease understanding the need for personnel

E. None of the above, at least at my yard

4. Managers and supervisors maintain a personnel file on each employee. These files contain
information about the employee. Which of the following should not be found in the employee file?
A. Accident reports

B. Budget requirement to justifying employee hiring

C. Attendance analysis

D. Performance evaluations

5. Sewer lines made of types of pipe should be tested with a mandrel to measure
for and joint offsets.
A. flexible, deflection

B. ductile iron, tightness

C. clay, stress cracks

D. cement, thickness

6. What is the one most important reason for having a
wastewater collection system?

Prevent disease

Keep the waste out of sight

To allow for gravity feed

To alleviate the foul smell

BothC&D

moow>
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7. Many public agencies are having a difficult time stretching their financial resources to meet all
the demands they face from both internal and external sources. What is the best thing a collection
system operator can do to help in meeting these challenges?

A. Provide good collection system maintenance, operation, and inspection

B. Agree to work only 4 hours of overtime a week

C. Donate unused vacation and sick time back to the utility

D. None of the above

8. An operator should have a good understanding of the terms used in wastewater collection
systems. What description best explains the term “combined wastewater’?

A. A mixture of surface runoff and industrial wastewater

B. A mix of domestic wastewater and storm water

C. Ablend of domestic and industrial wastewater
D. Both AandB
E. None of the above

9. A term used often in a collection system is the term "grade ring". What best describes a grade
ring as used in the collection system?

A. The bell end of the pipe that must be placed down slope

B. A precast concrete ring of various heights to raise the manhole cover

C. A surveyors tool used to mark grade along the trench

D. None of the above

10. Two words are used to describe a collection system; they are the words 'sanitary’ and
'wastewater'. Which is the correct definition of the term ‘sanitary collection system'?

A. The pipe system prior to being used

B. The combination of domestic and industrial waste

C. A collection system used only for storm water

D. A collection system used only for domestic waste

11. Ideally wastewater collection systems are designed and constructed to provide a minimum
velocity of ft per second to ensure the waste in maintained in suspension.

A. 4.32

B. 6.20

C. 2.00

D. 8.25

12. A ball is traveling down a 12 inch sewer line and you see it at your manhole at 1:52:00 p.m.
Your partner, at the next manhole 350 feet away, said the ball went past her at 1:55:02 p.m. The
estimated surface velocity in the sewer is:

A. 9.65 ft/sec

B. 1.9 ft/sec

C. 116.7 ft/sec

D. 3.97 ft/sec

13. Which of the following types of pipe materials would not be suitable for use in a wastewater
collection system?

A. Asbestos cement pipe

B. Uncoated black iron pipe

C. Polyethylene
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14. Channel corrections are usually required for and in older
manholes to reduce the causes of turbulent flows and restrictions to flow in the incoming lines.
A. Tee intersections, basin channels

B. Wye channels, ell turns

C. Lateral flows, sweeping turns

D. Flat bottoms, low steps

15. The coefficient value used to represent the channel or pipe roughness in Manning’s formula
for computing flows in gravity sewers is called the:

A. “R”factor

B. “N” factor

C. Abrasion value

D. Both Aand B

16. The type of waste that can generally be consumed by bacteria and other small organisms is
called:

Microbes

Organic waste

Inorganic waste

Mineral waste

None of the above

moow>

17. What is the name given to a chamber, connected to the flow in the main channel by a small
inlet, where the liquid level is measured to determine the flow in the main channel?

A. Flow meter

B. Measuring well

C. Stilling well

D. Venturi chamber

18. The primary purpose of lubrication in the maintenance of equipment is to reduce the
and between two surfaces.

Galling, bonding

Wear, tear

Friction, heat

Roughness, friction

cowy

. One important point to remember when using a portable centrifugal trash pump is to:
Always locate the pump as close as possible to the water surface being pumped.
Always locate the pump as close as possible to the discharge pond
A high suction lift will dramatically increase the discharge volume
A high discharge head will decrease the need for a high suction lift

o>

20. The two terms that are frequently used to describe the incoming and outgoing conductors of
circuit breakers, motor starters, and other devices are called?

A. Hotlead, ground wire

B. Amperage in, voltage out

C. Line side, load side

D. Time delay fuse, circuit breaker
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Answers to Quiz
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Low-Pressure System
Inside a grinder pump found outside a home, the inlet is 3 inches and outlet is only 17/, inches.
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Chapter 1- COLLECTION RULES AND REGULATIONS

Section Focus: You will learn the Clean Water Act and the basics of the wastewater
collection system. At the end of this section, you will be able to describe the basics of the
Capacity, Management, Operation and Maintenance program. There is a post quiz at the end
of this section to review your comprehension and a final examination in the Assignment for
your contact hours.

Scope/Background: Sanitary sewage overflows that reach waters of the U.S. are point
source discharges. Like other point source discharges from municipal sanitary sewer
systems, sanitary sewage overflows are prohibited wunless authorized by a
NPDES permit. Moreover, SSOs, including those that do not reach waters of the U.S., may
be indicative of improper operation and maintenance of the sewer systems, and may violate
NPDES permit conditions.

What are Sanitary Sewer Overflows?

Sanitary Sewer Overflows (SSOs) are discharges of raw sewage from municipal sanitary
sewer systems. SSOs can release untreated sewage into basements or out of manholes and
onto city streets, playgrounds, and into streams before it can reach a treatment facility. SSOs
are often caused by blockages and breaks in the sewer lines.

Why do Sewers Overflow?
SSOs occasionally occur in almost every sewer system, even though systems are intended
to collect and contain all the sewage that flows into them. When SSOs happen frequently, it
means something is wrong with the system.
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Clean Water Act Preface (Credit USEPA)
33 U.S.C. s/s 1251 et seq. (1977)

The Clean Water Act is a 1977 amendment to the Federal Water Pollution Control Act of 1972,
which set the basic structure for regulating discharges of pollutants to waters of the United States.

The law gave the EPA the authority to set effluent standards on an industry basis (technology-
based) and continued the requirements to set water quality standards for all contaminants in
surface waters. The CWA makes it unlawful for any person to discharge any pollutant from a point
source into navigable waters unless a permit (NPDES) is obtained under the act.

The 1977 amendments focused on toxic pollutants. In 1987, the PCA was reauthorized and again
focused on toxic substances, authorized citizen suit provisions, and funded sewage treatment
plants (POTW's) under the Construction Grants Program.

The CWA made provides for the delegation by the EPA of many permitting, administrative, and
enforcement aspects of the law to state governments. In states with the authority to implement
CWA programs, the EPA still retains oversight responsibilities.

In 1972, Congress enacted the first comprehensive national clean water legislation in response
to growing public concern for serious and widespread water pollution. The Clean Water Act is the
primary federal law that protects our nation’s waters, including lakes, rivers, aquifers and coastal
areas.

Lake Erie was dying. The Potomac River was clogged with blue-green algae blooms that were a
nuisance and a threat to public health. Many of the nation's rivers were little more than open
sewers and sewage frequently washed up on shore. Fish kills were a common sight. Wetlands
were disappearing at a rapid rate.

Today, the quality of our waters has improved dramatically as a result of a cooperative effort by
federal, state, tribal and local governments to implement the pollution control programs
established in 1972 by the Clean Water Act.

The Clean Water Act's primary objective is to restore and maintain the integrity of the nation's
waters. This objective translates into two fundamental national goals:
e eliminate the discharge of pollutants into the nation's waters, and
e achieve water quality levels that are fishable and
swimmable.

The Clean Water Act focuses on improving the quality of the — Bl
nation’s waters. It provides a comprehensive framework of
standards, technical tools and financial assistance to address
the many causes of pollution and poor water quality. It
includes municipal and industrial wastewater discharges,
polluted runoff from urban and rural areas, and habitat
destruction.

For example, the Clean Water Act requires major industries to meet performance standards to
ensure pollution control; charges states and tribes with setting specific water quality criteria
appropriate for their waters and developing pollution control programs to meet them; provides
funding to states and communities to help them meet their clean water infrastructure needs;
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protects valuable wetlands and other aquatic habitats through a permitting process that ensures
development and other activities are conducted in an environmentally sound manner. After 25
years, the Act continues to provide a clear path for clean water and a solid foundation for an
effective national water program.

In 1972
Only a third of the nation's waters were safe for fishing and swimming. Wetlands losses were
estimated at about 460,000 acres annually.

Agricultural runoff resulted in the erosion of 2.25 billion tons of soil and the deposit of large
amounts of phosphorus and nitrogen into many waters. Sewage treatment plants served only 85
million people.

Today
Two-thirds of the nation's waters are safe for fishing and swimming.

The rate of annual wetlands losses is estimated at about 70,000-90,000 acres according to recent
studies. The amount of soil lost due to agricultural runoff has been cut by one billion tons annually,
and phosphorus and nitrogen levels in water sources are down. Modern wastewater treatment
facilities serve 173 million people.

The Future

All Americans will enjoy clean water safe for fishing and swimming. We will achieve a net gain of
wetlands by preventing additional losses and restoring hundreds of thousands of acres of
wetlands. Soil erosion and runoff of phosphorus and nitrogen into watersheds will be minimized,
helping to sustain the nation's farming economy and aquatic systems. The nation's waters will be
free of effects of sewage discharges.

e

As a collection system worker or pretreatment inspector, you will need sewer
knowledge, mastery of the Clean Water Act and of your wastewater ordinances.
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Problems that Can Cause Chronic SSOs Include:

Infiltration and Inflow (I&I): Too much rainfall or snowmelt infiltrating through the ground
into leaky sanitary sewers not designed to hold rainfall or to drain property, and excess water
inflowing through roof drains connected to sewers, broken pipes, and badly connected sewer
service lines.

Undersized Systems: Sewers and pumps are too small to carry sewage from newly-
developed subdivisions or commercial areas.

Pipe Failures: blocked, broken or cracked pipes, tree roots grow into the sewer, sections
of pipe settle or shift so that pipe joints no longer match, and sediment and other material
builds up causing pipes to break or collapse.

Equipment Failures: Pump failures, power failures.

Sewer Service Connections: Discharges occur at
sewer service connections to houses and other
buildings; some cities estimate that as much as 60%
of overflows comes from the service lines.

Deteriorating Sewer System: Improper installation,
improper maintenance; widespread problems that
can be expensive to fix develop over time, some
municipalities have found severe problems
necessitating billion-dollar correction programs, often communities have to curtail new
development until problems are corrected or system capacity is increased.

e

Why are SSOs a Problem?

The EPA has found that SSOs caused by poor sewer collection system management pose a
substantial health and environmental challenge. The response to this challenge varies
considerably from state to state.

Many municipalities have asked for national consistency in the way permits are considered
for wastewater discharges, including SSOs, and in enforcement of the law prohibiting
unpermitted discharges. In response, the EPA has convened representatives of states,
municipalities, health agencies, and environmental advocacy groups to advise the Agency on
how to best meet this challenge.

How Big is the SSO Problem?

The total number of SSOs that occur nationwide each year is not known. In some areas, they

might not be reported or are underreported to the EPA and state environmental agencies.

Two surveys, however, help to define the size of the problem:
. In a 1994 survey of 79 members of the Association of Metropolitan Sewerage
Agencies, 65 percent of the respondents reported wet weather SSOs. They reported that
between 15 and 35 percent of their sewers were filled above capacity and/or overflowed
during wet weather. However, municipal respondents with SSOs had only limited
information about them. Only 60 percent had estimated the annual number. Half of those
had estimated the amount of sewerage discharged, and 17 percent had determined what
pollutants were in their overflows.
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o A 1981 survey conducted by the National Urban Institute indicated an average of 827
backups and 143 breaks per 1,000 miles of sewer pipe (about 1,000 miles of sewer pipe
are needed to serve 250,000 people.) per year. Breaks occurred most often in the young,
growing cities of the South and West.

Downstream of a nonfunctional Combined Sewer Overflow (CSO) Control Facility.
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Combined Sewer Overflows

Combined sewer systems are sewers that are designed to collect rainwater runoff, domestic
sewage, and industrial wastewater in the same pipe. Most of the time, combined sewer
systems transport all of their wastewater to a sewage treatment plant, where it is treated and
then discharged to a water body. During periods of heavy rainfall or snowmelt, however, the
wastewater volume in a combined sewer system can exceed the capacity of the sewer system
or treatment plant. For this reason, combined sewer systems are designed to overflow
occasionally and discharge excess wastewater directly to nearby streams, rivers, or other
water bodies.

These overflows, called combined sewer overflows (CSOs), contain not only storm water but
also untreated human and industrial waste, toxic materials, and debris. They are a major
water pollution concern for the approximately 772 cities in the U.S. that have combined sewer
systems. CSOs may be thought of as a type of "urban wet weather" discharge. This means
that, like sanitary sewer overflows (SSOs) and storm water discharges, they are discharges
from a municipality's wastewater conveyance infrastructure that are caused by precipitation
events such as rainfall or heavy snowmelt. The EPA's CSO Control Policy, published April
19, 1994, is the national framework for control of CSOs.

The Policy provides guidance on how communities with combined sewer systems can meet
Clean Water Act goals in as flexible and cost-effective a manner as possible. EPA's Report
to Congress on implementation of the CSO Control Policy assesses the progress made by
EPA, states, and municipalities in implementing and enforcing the CSO Control Policy.

Proper function of sanitary sewer systems is vital to protect public health, property, and
waterways in the surrounding area. Most utilities have a management, operation, and
maintenance (MOM) plan to ensure their system is in working order. However, more than
40,000 sanitary sewage overflows SSOs occur every year, causing huge monetary losses,
damage to fish/shellfish beds, polluting groundwater, and decreased tourism. Sanitary
sewage overflows (SSOs) release raw sewage from the collection system before it can reach
a treatment facility. Sewage may flow out of manholes, into businesses and homes, and
eventually ends up in local waterways.

Many factors are involved in SSOs. Many municipalities started constructing sewer systems
over 100 years ago. Some of these have not been adequately maintained, improved, or
repaired over the last century.

Cities have used a wide variety of building materials, designs, and installation techniques,
which aren’t durable enough to withstand heavy, continuous use. Problems can be especially
bad where an older system is attached to a new system or an older system has fallen into
disrepair.

EPA believes that every sanitary sewer system has the capacity to have a sanitary sewer
overflows (SSO). This may be due to a number of factors including, but not limited to:

*» Blockages

« Structural, mechanical, or electrical failures

* Collapsed or broken sewer pipes ¢ Insufficient conveyance capacity

* Vandalism
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Additionally, high levels of inflow and infiltration (I/1) during wet weather can cause SSOs.
Many collection SSOs include untreated discharges from sanitary sewer systems that reach
waters of the United States systems that were designed according to industry standards
experience wet weather SSOs because levels of I/l may exceed levels originally expected;
prevention of I/l has proven more difficult and costly than anticipated; or the capacity of the
system has become inadequate due to an increase in service population without
corresponding system upgrades (EPA 2004).

The Management, Operation and Maintenance (MOM) Programs Project is a pilot
enforcement approach developed by EPA Region 4 to bring municipal sewer systems into full
compliance with the Clean Water Act by eliminating sanitary sewer overflows (SSOs) from
municipal sewer systems. A SSO is a release of untreated wastewater before the flow
reaches a treatment plant. SSOs pose a significant threat to public health and water quality.

Treatment Balance and the Effects of Undesirable Solids

For any wastewater treatment plant to operate properly, the operator has to maintain a
skillfully balanced mixture of microorganisms which contact and digest the organics in the
wastewater, and bacteria then grows on this media to treat the wastewater. When a plant is
properly maintained these bacteria or bugs eat the dissolved organics in the water, thus
removing BOD, Ammonia, Nitrates, and Phosphorus.

All of these constituents must be treated and removed from the water. When this is
accomplished you achieve a low turbidity and clean decantible water which is then filtered
and chlorinated to kill all the remaining bacteria. This incredible process leaves extremely
clean and reusable water that can be injected back into the ground, sent to ponds or used for
irrigation.

Certain compounds and undesirable solids, like grease and grass clippings, can disturb this
delicate balance and necessary process at the wastewater treatment facility. There are
compounds and mixtures that should never be introduced into a sanitary sewer system.
These destructive compounds include but are not limited to: cleaning solvents, grease (both
household and commercial), oils (both household and commercial), pesticides, herbicides,
antifreeze and other automotive products.

The solids include but are not limited to: plastics, rubber goods, grass clippings, metal
products such as aluminum foil, beer or soda cans, wood products, glass, paper products
such as disposable diapers and sanitary napkins. ltems such as these disturb or even kill the
delicate balance of microorganisms and bacteria that are needed to treat the wastewater.
These will also clog the sanitary sewer causing back-ups and sewer overflows. First, we will
examine the damage to equipment and we will finish with resolution methods.

Costly Maintenance

These harmful compounds and solids can also cause equipment damage and create costly
and unnecessary repairs, as well as frequent and costly maintenance. Repairs include but
are not limited to: SBR Motive Pumps--these should last at least 5 years but are failing after
only 2 or 3 years because of material that was placed in the sewer system. In a recent 2007
study, the cost of repairing these pumps was around $30,000.00. The replacement of the
influent grinder or, “Muffin Monster” after only 3 years of service was nearly $7,000.00. The
cost of frequent maintenance consists of, but is not limited to: the extensive amounts of
damaging solids that clog lift stations and damage lift station pumps. These costs have almost
doubled in today’s costs.
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To properly clean a lift station may cost around $3,0000 -10,000 for each time that common
problems occur like grass clippings from a golf course, overflowing grease from improperly
maintained grease traps from a casino, hotel or golf course and improperly maintained grease
and oil interceptors.

These costs do not touch the cost of cleaning the sewer mains and manholes. In most cases,
no serious damage will occur to the sewer main or manhole, but the chance of overflowing
sewage or untreated wastewater getting to the street is greatly increased and does happen
in most communities. Most of us know about it and accept it as part of our jobs. But time and
rules have changed. We must work harder and be smarter to stop these problems before the
damage and overflow occurs.

Municipality Self-Assessment

Under the MOM Programs Project, municipalities are encourages to undertake a detailed
self-assessment of their MOM programs. The municipalities submit this self-assessment
along with recommendations for improvements to the MOM programs and/or remedial
measures to correct sewer infrastructure problems.

In consideration for undertaking the self-assessment, the municipality is able to establish its
own reasonable goals and schedules, which could result to significantly reduced penalties
related to SSOs. Where an enforcement action is necessary, the regulator works with the
municipality to identify necessary remedial measures and to establish schedules. The
Regulator will likely defer any penalty decision until after the completion of the necessary
improvements.

Project Initiation

In 1998, Region 4 began the MOM Programs Project by identifying priority watersheds and
geographical areas in each of the eight States in the Region. These included areas where
SSOs could cause significant public health concerns, such as beaches, shellfish harvesting
areas and drinking water supplies. In addition, watersheds already listed as impaired by
collection system overflows or bacterial contamination were identified.

Region 4, working with the States, selected a watershed (or geographical area) in each State.
All municipal sewer systems in each watershed were identified and invited to participate in
the Project and to attend a kickoff meeting held at a location in the watershed.

Those municipalities wanting to participate in the MOM Project undertake the self-
assessment using the guidance materials provided and submit the self-assessment to the
Region within seven months of the kickoff. Municipalities that don’t participate are inspected
by the Region and/or State and are subject to traditional enforcement actions, including
penalties where appropriate. Improper management and maintenance cause a majority of
avoidable SSOs.
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Leading Causes of SSOs

Problem/Cause

% of
SSOs

Description

Blockages

43%

Blockages may be caused by tree roots or a build-up of
sediment and other materials (i.e., grease, grit,
debris). Structural defects and a flat slope can also cause
excessive deposits of material. Build-ups can cause pipes
to break or collapse.

Infiltration and
Inflow (I/1)

27%

Infiltration and inflow occurs when rain or snowmelt enters
the ground and seeps into leaky sanitation sewers, which
were not designed to carry rainfall or drain
property. Inflow can also occur when excess waters from
roof drains, broken pipes and bad connections at sewer
service lines infiltrates the sanitary sewer.

Structural
Failures

12%

Line/main breaks are a major result of structural failure.
Undersized systems do not have large enough pumps or
lines to carry all the sewage generated by the buildings
attached to them. This is especially true for new
subdivisions or commercial areas. SSOs can occur at
sewer service connections to houses or buildings. Some
cities estimate that up to 60% of SSOs come from service

lines.

\Power Failure

\Stops pump operation, interrupting sewage flow

Other

\Scheduling, vandalism

Above, a cracked sewer main, a SSO waiting to happen.
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Purpose of CMOM Programs

CMOM programs incorporate many of the standard operation and maintenance activities
that are routinely implemented by the owner or operator with a new set of information
management requirements in order to:

» Better manage, operate, and maintain collection systems

* Investigate capacity constrained areas of the collection system

* Proactively prevent SSOs

* Respond to SSO events

The CMOM approach helps the owner or operator provide a high level of service to
customers and reduce regulatory noncompliance. CMOM can help utilities optimize use of
human and material resources by shifting maintenance activities from “reactive” to
“proactive’often leading to savings through avoided costs due to overtime, reduced
emergency construction costs, lower insurance premiums, changes in financial
performance goals, and fewer lawsuits.

CMOM programs can also help improve communication relations with the public, other
municipal works and regional planning organizations, and regulators. It is important to note
that the collection system board members or equivalent entity should ensure that the CMOM
program is established as a matter of policy. The program should not be micro-managed,
but an understanding of the resources required of the operating staff to implement and
maintain the program is necessary. In CMOM planning, the owner or operator selects
performance goal targets, and designs CMOM activities to meet the goals.

The CMOM planning framework covers operation and maintenance (O&M) planning,
capacity assessment and assurance, capital improvement planning, and financial
management planning. Information collection and management practices are used to track
how the elements of the CMOM program are meeting performance goals, and whether
overall system efficiency is improving. On a periodic basis, utility activities should be
reviewed and adjusted to better meet the performance goals. Once the long-term goal of
the CMOM program is established, interim goals may be set. For instance, an initial goal
may be to develop a geographic information system (GIS) of the system.

Once the GIS is complete, a new goal might be to use the GIS to track emergency calls and
use the information to improve maintenance planning. An important component of a
successful CMOM program is periodically collecting information on current systems and
activities to develop a “snapshot-in-time” analysis. From this analysis, the owner or operator
evaluates its performance and plans its CMOM program activities. Maintaining the value of
the investment is also important. Collection systems represent major capital investments
for communities and are one of the communities’ major capital assets.

Equipment and facilities will deteriorate through normal use and age. Maintaining value of
the capital asset is a major goal of the CMOM program. The infrastructure is what produces
sales and service. Proper reinvestment in capital facilities maintains the ability to provide
service and generate sales at the least cost possible and helps ensure compliance with
environmental requirements.

The performance of wastewater collection systems is directly linked to the effectiveness of
its CMOM program. Performance characteristics of a system with an inadequate CMOM
program include frequent blockages resulting in overflows and backups.
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Other major performance indicators include pump station reliability, equipment availability,
and avoidance of catastrophic system failures such as a collapsed pipe.

A CMOM program is what an owner or operator should use to manage its assets; in this
case, the collection system itself. The CMOM program consists of a set of best management
practices that have been developed by the industry and are applied over the entire life cycle
of the collection system and treatment plant.

These practices include:
* Designing and constructing for O&M
» Knowing what comprises the system (inventory and physical attributes)
» Knowing where the system is (maps and location)
» Knowing the condition of the system (assessment)
* Planning and scheduling work based on condition and performance
* Repairing, replacing, and rehabilitating system components based on condition and
performance
* Managing timely, relevant information to establish and prioritize appropriate CMOM
activities

EPA and state NPDES inspectors evaluate collection systems and treatment plants to
determine compliance with permit conditions including proper O&M. Among others, these
permit conditions are based on regulation in 40 CFR 122.41(e): “The permittee shall at all
times properly operate and maintain all facilities and systems of treatment and control (and
related appurtenances) which are installed or used by the permittee to achieve compliance
with the conditions of this permit.”

When violations occur, the collection system or wastewater treatment plant owner or
operator can face fines and requirements to implement programs to compensate residents
and restore the environment.
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The Elements of a Proper CMOM Program

Utility Specific

The complexity and expense associated with a utility's CMOM or MOM programs is specific to
the size and complexity of the Publicly Owned Treatment Works (POTW) and related
infrastructure. Factors such as population growth rate and soil/groundwater conditions also dictate
the level of investment which should be made.

Purposeful
When MOM programs are present and properly maintained, they support customer service and
protect system assets, public health, and water quality.

Goal-Oriented
Proper MOM programs have goals directed toward their individual purposes. Progress toward
these goals is measurable, and the goals are attainable.

Uses Performance Measures

Performance measures should be established for each MOM program in conjunction with the
program goal. These measures are quantifiable, and used in determining progress to, or beyond,
the program goal.

Periodically Evaluated
An evaluation of the progress toward reaching the goals, or a reassessment of the goals, should
be made periodically and based upon the quantified performance measures.

Available In Writing

The effectiveness of a MOM program quickly breaks down unless it is available in writing.
Personnel turnover and lapses in communication between staff and management can change
otherwise proper MOM programs to improper ones. Written MOM programs are useful only if they
are made readily available to all personnel and clearly documented.

Implemented by Trained Personnel
Appropriate safety, equipment, technical, and program training is essential for implementing MOM
programs properly.

What MOM programs should be audited?

MOM activity at a utility involves its entire wastewater infrastructure. Common utility management
activities and operations and maintenance activities associated with sewer systems and
pretreatment are listed in the Self-Audit Review Document.

If a utility owns treatment works or a pond system, then activities associated with the
management, operation, and maintenance of these facilities should also be included in the audit.
A helpful guide for this part is the NPDES Compliance Inspection Manual. Instruction for obtaining
this manual is provided in a list of references.

What are the elements of a proper Self-Audit?

Initial Assessment

Begin by performing a general assessment of the utility, and prioritizing the order of programs to
be audited. The NPDES Compliance Inspection Manual and Guidance may be useful references
in making this assessment.
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Develop the Audit Plan
Identify the MOM programs present and/or needed at the utility, establish performance measures,
and develop a schedule for auditing the programs.

Conduct the Audit

Evaluate each MOM program against the defined elements of a proper program. This can be
accomplished by reviewing the program's records and resources, conducting a field evaluation,
and comparing the program understanding of both personnel and management.

Identify Deficiencies
Define any programs needed, or improvements to programs needed, and any infrastructure
deficiencies found. Identify any unpermitted discharges that have occurred in the past five years.

Develop Improvement Plan

Define the utility's plan/schedule to remediate the necessary improvements. This plan should
include any short-term or long-term program improvements, and any short-term or long-term
capital improvements that need addressing.

Prepare the Self-Audit Report

Generate a report of the audit results, including any deficiencies found and the corresponding
improvement plan, which is useful for the utility. This report should be capable of serving the utility
as a reference when conducting any needed remedial measures, and as a reference to compare
current performance with future self-audit results.

Are there federal grants or other compliance assistance resources available to conduct a
Self-Audit?

Currently, there are no funds available for the specific purpose of conducting a MOM Programs
Self-Audit. However, the Office of Wastewater Management offers a number of financial
resources to assist qualified utilities in making improvements to their programs.

Small publicly-owned wastewater treatment plants which discharge less than 5 million gallons per
day are also eligible for the Wastewater Treatment Plant Operator On-Site Assistance Training
Program. The program provides on-site operator training, financial management, troubleshooting,
and other operation and maintenance assistance.

A network of operator training personnel, EPA Regional Office Coordinators and States and State
Training Centers work in the field with small under-served communities to help solve their
operation and maintenance problems. There is no cost incurred by the facility in need of
assistance. The only requirement of the program is the willingness to work with a trainer to correct
the facility's problems.

What Health Risks do SSOs present?

Because SSOs contain raw sewage they can carry bacteria, viruses, protozoa (parasitic
organisms), helminths (intestinal worms), and borroughs (inhaled molds and fungi). The diseases
they may cause range in severity from mild gastroenteritis (causing stomach cramps and
diarrhea) to life-threatening ailments such as cholera, dysentery, infectious hepatitis, and severe
gastroenteritis.
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People can be Exposed Through:

¢ Sewage in drinking water sources.

o Direct contact in areas of high public access such as basements, lawns or streets, or
waters used for recreation. At least one study has estimated a direct relationship between
gastrointestinal illness contracted while swimming and bacteria levels in the water.

o Shellfish harvested from areas contaminated by raw sewage. One study indicates that an
average of nearly 700 cases of illness per year were reported in the 1980s from eating
shellfish contaminated by sewage and other sources. The number of unreported cases is
estimated to be 20 times that.

o Some cases of disease contracted through inhalation and skin absorption have also been
documented.

What other Damage can SSOs do?

SSOs also damage property and the environment. When basements flood, the damaged area
must be thoroughly cleaned and disinfected to reduce the risk of disease. Cleanup can be
expensive for homeowners and municipalities. Rugs, curtains, flooring, wallboard panels, and
upholstered furniture usually must be replaced. A key concern with SSOs that enter oceans, bays,
estuaries, rivers, lakes, streams, or brackish waters is their effect on water quality. When bodies
of water cannot be used for drinking water, fishing, or recreation, society experiences an
economic loss. Tourism and waterfront home values may fall. Fishing and shellfish harvesting
may be restricted or halted. SSOs can also close beaches. One 1994 study claims that SSOs
closed beaches across the nation that year for a total of more than 300 days.

How can SSOs be Reduced or Eliminated?
Many avoidable SSOs are caused by inadequate or negligent operation or maintenance,
inadequate system capacity, and improper system design and construction. These SSOs can be
reduced or eliminated by:
e Sewer system cleaning and maintenance
e Reducing infiltration and inflow through system rehabilitation and repairing broken or
leaking service lines.
e Enlarging or upgrading sewer, pump station, or sewage treatment plant capacity and/or
reliability.
o Construction of wet weather storage and treatment facilities to treat excess flows.

Communities also should address SSOs during sewer system master planning and facilities
planning, or while extending the sewer system into previously unsewered areas. A few SSOs
may be unavoidable. Unavoidable SSOs include those occurring from unpreventable vandalism,
some types of blockages, extreme rainstorms, and acts of nature such as earthquakes or floods.

What Costs are Involved with Reducing or Eliminating SSOs?

Sanitary sewer collection systems are a valuable part of the nation's infrastructure. The EPA
estimates that our nation's sewers are worth a total of more than $1 trillion. The collection system
of a single large municipality is an asset worth billions of dollars and that of a smaller city could
cost many millions to replace.

Sewer rehabilitation to reduce or eliminate SSOs can be expensive, but the cost must be weighed
against the value of the collection system asset and the added costs if this asset is allowed to
further deteriorate. Ongoing maintenance and rehabilitation adds value to the original investment
by maintaining the system's capacity and extending its life.
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The costs of rehabilitation and other measures to correct SSOs can vary widely by community
size and sewer system type. Those being equal, however, costs will be highest and ratepayers
will pay more in communities that have not put together regular preventive maintenance or asset
protection programs.

Assistance is available through the Clean Water Act State Revolving Fund for capital projects to
control SSOs. State Revolving Funds in each state and Puerto Rico can help arrange low-interest
loans. For the name of your State Revolving Fund contact, please call the EPA Office of Water
Resource Center, (202) 566-1729.

To reduce sanitary sewer overflows (SSOs), the EPA is proposing to clarify and expand permit
regulations that are already in force under the Clean Water Act. This will affect over 19,000
municipal sanitary sewer systems, including 4800 satellite collection systems that will be
regulated for the first time. It will allow streamlined CMOM requirements for small communities,
and permit them to skip self-audits and annual reports if an SSO hasn’t occurred.

More Specifically, CMOM will Require Facilities to:
o Establish general performance standards.
Have a management program.
Create an overflow response plan.
Ensure system evaluations.
Verify capacity assurance.
Submit to periodic audits of the CMOM program.
Notify the public and regulatory agencies of SSOs.

General Performance Standards
A CMOM program will ensure:
e There is enough capacity to handle base and peek flows.
e The use of all reasonable measure to stop SSOs.
e Proper collection, management, operation and maintenance of the system.
o Prompt notification of all parties that may be exposed to an SSO.

Management Programs
Management program documents must include:

e The goals of the CMOM program (may differ depending on the facility.)
Legal authorities that will help implement CMOM.
The “chain of command” for implementing CMOM and reporting SSOs.
Design and performance requirements.
Measures that will be taken to help implement CMOM.
Monitoring/performance measures to how effective the CMOM program is.
Communication plan.

Overflow Response Plan

The overflow response plan should be designed provide a quick response to SSOs. Rapid
response to an SSO can mitigate structural damage, pollution of waterways, and the public health
risk. The plan must include the following:

SSO response procedures.

Immediate notification of health officials.

Public notification.

Plan made available to the public.

Distribution to all appropriate personnel.

Revision and maintenance of the plan by appropriate personnel.
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Collection System Management

Collection system management activities form the backbone for operation and effective
maintenance activities. The goals of a management program should include:
* Protection of public health and prevention of unnecessary property damage
* Minimization of infiltration, inflow and exfiltration, and maximum conveyance of
wastewater to the wastewater treatment plant
* Provision of prompt response to
« Staffing plans—Number of people and service interruptions
« Efficient use of allocated funds
» Sewer use ordinance
* Identification of and remedy solutions to design, construction, and operational
deficiencies
» Performance of all activities in a safe manner to avoid injuries

Without the proper procedures, management and training systems, O&M activities may lack
organization and precision, resulting in a potential risk to human health and environmental
contamination of surrounding water bodies, lands, dwellings, or groundwater. The following
sections discuss the common elements of a robust collection system management program.

Organizational Structure

Well-established organizational structure, which delineates responsibilities and authority for
each position, is an important component of a CMOM program for a collection system. This
information may take the form of an organizational chart or narrative description of roles
and responsibilities, or both. The organizational chart should show the overall personnel
structure, including operation and maintenance staff. Additionally, up-to-date job
descriptions should be available.

Job descriptions should include the nature of the work performed, the minimum
requirements for the position, the necessary special qualifications or certifications,
examples of the types work, lists of licenses required for the position, performance
measures or promotion potential. Other items to note in regard to the organizational
structure are the percent of staff positions currently vacant, on average, the length of time
positions remain vacant, and the percent of collection system work that is contracted out.

Reviewer - Point to Note

The reviewer may want to note the turnover rate and current levels of staffing (i.e., how
many vacant positions exist and for how long they have been vacant). This may provide
some indication of potential understaffing, which can create response problems. Reviewers
should evaluate specific qualifications of personnel and determine if the tasks designated
to individuals, crews, or teams match the job descriptions and training requirements spelled
out in the organizational structure.

From an evaluation standpoint, the reviewer might try to determine what type of work is
performed by outside contractors and what specific work is reserved for collection system
personnel. If much of the work is contracted, it is appropriate to review the contract and to
look at the contractor’s capabilities. If the contractor handles emergency response, the
reviewer should examine the contract with the owner or operator to determine if the
emergency response procedures and requirements are outlined.
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The inclusion of job descriptions in the organizational structure ensures that all employees
know their specific job responsibilities and have the proper credentials.

Additionally, it is useful in the course of interviews to discuss staff management. The
reviewer should note whether staff receive a satisfactory explanation of their job
descriptions and responsibilities. In addition, when evaluating the CMOM program, job
descriptions will help a reviewer determine who should be interviewed.

Reviewer - Point to Note

A reviewer should look for indications that responsibilities are understood by employees.
Such indications may include training programs, meetings between management and staff,
or policies and procedures.

When evaluating the organizational structure, the reviewer should look for the following:
* Except in very small systems, operation and maintenance personnel ideally should
report to the same supervisor or director. The supervisor or director should have overall
responsibility for the collection system. Guide for Evaluating CMOM Programs at
Sanitary Sewer Collection Systems

* In some systems, maintenance may be carried out by a citywide maintenance
organization, which may also be responsible for such diverse activities as road repair
and maintenance of the water distribution system. This can be an effective approach,
but only if adequate lines of responsibility and communication are established.

* In general, one supervisor should manage a team of individuals small enough that is
safe and effective. However, the individuals on the team may have additional employees
reporting to them. This prevents the top supervisors from having to track too many
individuals. The employee-supervisor ratio at individual collection systems will vary
depending on their need for supervisors. In a utility with well-established organizational
structure, staff and management should be able to articulate their job and position
responsibilities.

Personnel should be trained to deal with constantly changing situations and requirements,
both regulatory and operational. The system’s personnel requirements vary in relation to
the overall size and complexity of the collection system. In very small systems, these
responsibilities may include operation of the treatment plant as well as the collection
system.

In many systems, collection system personnel are responsible for the stormwater as well
as wastewater collection system. References providing staff guidelines or
recommendations are available to help the reviewer determine if staffing is adequate for the
collection system being reviewed.
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Potential Performance Indicators

Per capita costs
Number of employee hours

Length of pipe maintained

Number of service calls completed

Percentage of length maintained repaired this
Output measures year

Percentage of length maintained needing repair

Length of new sewer constructed

Number of new services connected

Number of stoppages per 100 miles of pipe
Outcomes Average service response time
Number of complaints

Shellfish bed closures
Benthic Organism index
Biological diversity index
Beach closures
Recreational activities
Commercial activities

Input measures

Ecological/Human
health/
Resource use

CMOM Audits

CMOM will require regular, comprehensive audits, done by each facility. These audits will
help identify non-conformance to CMOM regulations so problems can be addressed
quickly. All findings, proposed corrective actions and upcoming improvements should be
documented in the audit report.

Communication/Notification

If an SSO occurs, sanitary sewer facilities will be required to immediately notify the NPDES
permit authority, appropriate health agencies, state authorities, drinking water suppliers,
and, if necessary, the general public in the risk area. This rule will also require an annual
report of all overflows, including minor SSOs such as building backups. Facilities must post
locations of recurrent SSOs and let the public know that the annual report is available to
them. The record keeping provisions mandate that facilities must maintain records for three
years about all overflows, complaints, work orders on the system, and implementation
measures.

According to the EPA, an effective CMOM program would help NPDES permitees to:
e Develop/revise routine preventive maintenance activities that prevent service
interruption and protect capital investments.
e Create an inspection schedule and respond to the inspection results.
e Investigate the causes of SSOs and take corrective measures.
Respond quickly to SSOs to minimize impacts to human health and the
environment.
Identify and evaluate SSO trends.
Develop budgets and identify staffing needs.
Plan for future growth to ensure adequate capacity is available when it's needed.
Identify hydraulic (capacity) and physical deficiencies and prioritize responses,
including capital investments.
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o Identify and develop appropriate responses to program deficiencies (e.g., lack of
legal authority, inadequate funding, and inadequate preventive maintenance).

e Keep parts and tools inventories updated and equipment in working order.

¢ Report and investigate safety incidents and take steps to prevent their recurrence.

Implementation

The EPA estimates that implementing this rule will impose an additional $93.5 to $126.5
million every year on municipalities (includes planning and permitting costs). A system
serving 7,500 people may need to spend an average of $6,000 every year to comply with
the rule.

CMOM regulations will be added to the permit when facilities need to have a permit re-
issued. Although a compliance deadline has not been set, the EPA recommends that
facilities begin to implement “SSO Standard Conditions” right after the proposed rule is
published. Considering the time and costs associated with compliance, this may be good
advice.

Continuous Training

Procedures for emergency response plans should be understood and practiced by all
personnel in order to ensure safety of the public and the collection system personnel
responding. Procedures should be specific to the type of emergency that could occur.

Itis important to keep detailed records of all past emergencies in order to constantly improve
response training, as well as the method and timing of future responses.

The ability to deal with emergencies depends on the knowledge and skill of the responding
crews, in addition to availability of equipment. The crew should be able to rapidly diagnose
problems in the field under stress and select the right equipment needed to correct the
problem.

If resources are limited, consideration should be given to contracting other departments or
private industries to respond to some emergencies, for example, those rare emergencies
that would exceed the capacity of staff.

System Evaluation and Capacity Assurance Plan
These two activities work hand-in-hand to detect and address deficiencies and
scheduling. These will provide:
e An evaluation of parts of the collection system that have substandard
performance.
e Capacity assurance measures to address substandard performance.
e Explanation of prioritization and scheduling.

Performance measures and indicators are important in evaluating collection system
performance and implementing capacity management, operation and maintenance
programs.
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Hydrogen Sulfide Monitoring and Control Sub-Section

The collection system owner or operator should have a program under which they monitor areas
of the collection system that may be vulnerable to the adverse effects of hydrogen sulfide. It may
be possible to perform visual inspections of these areas. The records should note such items as
the condition of metal components, the presence of exposed rebar (metal reinforcement in
concrete), copper sulfate coating on copper pipes and electrical components, and loss of concrete
from the pipe crown or walls.

Areas Subject to Generation of Hydrogen Sulfide:
» Sewers with low velocity conditions and/or long detention times
» Sewers subject to solids deposition
* Pump stations
* Turbulent areas, such as drop manholes or force main discharge points
* Inverted siphon discharges

The collection system owner or operator should be carrying out routine manhole inspections. The
hydrogen sulfide readings generated as a result of these inspections should be added to the
records of potential areas of corrosion. A quick check of the pH of the pipe crown or structure
enables early indication of potential hydrogen sulfide corrosion. A pH of less than four indicates
further investigation is warranted. “Coupons” may be installed in structures or pipelines believed
to be potentially subject to corrosion. Coupons are small pieces of steel inserted into the area and
measured periodically to determine whether corrosion is occurring.

Reviewer - Point to Note

The reviewer should be aware that a system in which infiltration and inflow (I/I) has successfully
been reduced may actually face an increased risk of corrosion. The reviewer should pay particular
attention to the hydrogen sulfide monitoring program in these systems. The reduction of flow
through the pipes allows room for hydrogen sulfide gases to rise into the airway portion of the
sewer pipe and react with the bacteria and moisture on the pipe walls to form sulfuric acid. Sulfuric
acid corrodes ferrous metals and concrete. There are several methods to prevent or control
hydrogen sulfide corrosion. The first is proper design. Design considerations are beyond the
scope of this manual but may be found in the Design Manual: Odor and Corrosion Control in
Sanitary Sewerage Systems and Treatment Plants (EPA 1985).

The level of dissolved sulfide in the wastewater may also be reduced by chemical or physical
means such as aeration, or the addition of chlorine, hydrogen peroxide, potassium permanganate,
iron salts, or sodium hydroxide. Whenever chemical control agents are used, the owner or
operator should have procedures for their application and maintain records of the dosages of the
various chemicals.

Alternatively, sewer cleaning to remove deposited solids reduces hydrogen sulfide generation.
Also, air relief valves may be installed at the high points of the force main system. The valve
allows air to exit thus avoiding air space at the crown of the pipe where acid can form. The
reviewer should examine the records to see that these valves are receiving periodic maintenance.

Collection systems vary widely in their vulnerability to hydrogen sulfide corrosion. Vitrified clay
and plastic pipes are very resistant to hydrogen sulfide corrosion while concrete, steel, and iron
pipes are more susceptible. The physical aspects of the collection system are also important.
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Sewage in pipes on a decline that moves the wastewater at a higher velocity will have less
hydrogen sulfide than sewage in pipes where the wastewater may experience longer detention
times. Therefore, some systems may need a more comprehensive corrosion control program
while some might limit observations to vulnerable points.

Safety

The reasons for development of a safety program should be obvious for any collection system
owner or operator. The purpose of the program is to define the principles under which the work is
to be accomplished, to make the employees aware of safe working procedures, and to establish
and enforce specific regulations and procedures. The program should be in writing (e.g.,
procedures, policies, and training courses) and training should be well documented. The purpose
of safety training is to stress the importance of safety to employees. Safety training can be
accomplished through the use of manuals, meetings, posters, and a safety suggestion program.

One of the most common reasons for injury and fatalities in wastewater collection systems is the
failure of victims to recognize hazards. Safety training cuts across all job descriptions and should
emphasize the need to recognize and address hazardous situations.

Safety programs should be in place for the following areas:
» Confined spaces
* Chemical handling
* Trenching and excavations
» Safety Data Sheets (SDS)
* Biological hazards in wastewater
* Traffic control and work site safety
* Lockout/Tagout
* Electrical and mechanical safety
* Pneumatic or hydraulic systems safety

The collection system owner or operator should have written procedures that address all of the
above issues and are made available to employees. In addition to training, safety programs
should incorporate procedures to enforce the program. For example, this could include periodic
tests or “pop” quizzes to monitor performance and/or compliance and follow-up on safety related
incidents. The owner or operator should maintain all of the safety equipment necessary for system
staff to perform their daily activities and undertake any emergency repairs.

This equipment should include, at minimum:
* Atmospheric gas testing equipment
* Respirators and/or self-contained breathing apparatus
* Full body harness
* Tripods or non-entry rescue equipment
* Hard hats
» Safety glasses
* Rubber boots
* Rubber and/or disposable gloves
* Antibacterial soap
* First aid kit
* Protective clothing
 Confined space ventilation equipment
* Traffic and/or public access control equipment
* Hazardous gas meter
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Reviewer - Point to Note

The reviewer should, in the course of interviewing personnel, determine their familiarity with health
and safety procedures according to their job description. Each field crew vehicle should have
adequate health and safety supplies. If the reviewer has access to the municipal vehicle storage
area, he or she might choose to check actual vehicle stocks, not just supplies in storage.

Confined Space Safety

Collection system operators typically assist with manhole cover removal and other physical
activities. The inspector should refrain from entering confined spaces. A confined space is defined
by the Occupational Safety and Health Administration (OSHA) as a space that:

(1) is large enough and so configured that an employee can bodily enter and perform assigned
work; and

(2) has limited or restricted means for entry or exit; and

(3) is not designed for continuous employee occupancy

[29 CFR 1910.146(b)].

A “permit-required confined space (permit space)” is a confined space that has one or more of
the following characteristics:

(1) contains or has a potential to contain a hazardous atmosphere;

(2) contains a material that has the potential for engulfing an entrant;

(3) has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly
converging walls or by a floor which slopes downward and tapers to a smaller cross-section; or
(4) contains any other recognized serious safety or health hazard [29 CFR 1910.146(b)].

Though OSHA has promulgated standards for confined spaces, those standards do not apply
directly to municipalities, except in those states that have approved plans and have asserted
jurisdiction under Section 18 of the OSHA Act.

Contract operators and private facilities do have to comply with the OSHA requirements and the
inspector may find that some municipalities elect to do so voluntarily. In sewer collection systems,
the two most common confined spaces are the underground pumping station and manholes.

The underground pumping station is typically entered through a relatively narrow metal or
concrete shaft via a fixed ladder. Inspectors conducting the field evaluation component of the
CMOM audit should be able to identify and avoid permit-required confined spaces.

Although most confined spaces are unmarked, confined spaces that may have signage posted
near their entry containing the following language:

DANGER-PERMIT REQUIRED-CONFINED SPACE AUTHORIZED PERSONNEL ONLY
If confined space entry is absolutely necessary, inspectors should consult with the collection

system owner or operator first, have appropriate training on confined space entry, and use the
proper hazard detection and personal safety equipment.
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CMOM Summary

Sewers deteriorate over time and develop cracks, breaks and blockages if not properly
maintained. Aging, out-of-sight, out-of-mind sewer systems can be neglected and thus not
be inspected or maintained on a regular basis. A CMOM Program is an effective, holistic
management tool that owners of collection systems (primarily municipalities) create to
operate and manage a collection system to significantly reduce, if not eliminate, sanitary
sewer overflows and basement backups. It assures sewage collection system owners
proactively operate and maintain this significant and valuable community infrastructure
through planned ongoing maintenance and prioritizing rehabilitation and replacement
projects.

For EPA and state inspectors or other reviewers, conducting an evaluation of collection
system CMOM programs shares many similarities with other types of compliance reviews.
Overall, the reviewer would examine records, interview staff and conduct field
investigations, generally in that order although tailored, if necessary, to meet site-specific
needs.

Prior to performing the onsite interviews and evaluations, preliminary information may be
requested that will provide an overall understanding of the organization to allow for a more
focused approach for the review. This information also provides a basis for more detailed
data gathering during on site activities. The information typically requested prior to the
review should include a schematic map of the collection system (could be as-built drawings)
and any written operations or maintenance procedures. Depending on the volume of
information, the collection system owner or operator may need ample lead time to gather
and copy these documents.

Alternatively, the reviewer may offer to examine the documents and bring them back when
doing the on-site review so that extra copies are not necessary. No matter which method is
used, the importance of up-front preparation cannot be overemphasized. With the exception
of pump stations and manholes, much of the collection system is not visible. Therefore, the
more complete the reviewer’s understanding of the system is prior to the review, the more
successful the assessment will be. The reviewer would then proceed with the on-site
activities.

Guidance for conducting compliance reviews is provided in the NPDES Compliance
Inspection Manual (EPA 2004). The manual provides the general procedures for performing
compliance reviews and is a valuable source of information on such topics as entry, legal
authority, and responsibilities of the reviewer. Although CMOM evaluations are not
specifically addressed in the manual, the general review procedures can be applied to
CMOM reviews. Another good reference for general review information is the Multi-Media
Investigations Manual, NEIC (EPA 1992). Some issues with entry are specific to CMOM
reviews.

Some facilities may be on private property and the reviewer may need property owner
consent for entry.

Documents to Review On-site Include:
* Organization chart(s)
« Staffing plans
» Job descriptions

51
Wastewater Collection ©TLC 1/13/2020 (866) 557-1746



» Sewer use ordinance

» Overall map of system showing facilities such as pump stations, treatment plants,
major gravity sewers, and force mains

* O&M budget with cost centers for wastewater collection

» Performance measures for inspections, cleaning, repair, and rehabilitation
* Recent annual report, if available

* Routine reports regarding system O&M activities

* Collection system master plan

* Capital improvement projects (CIP) plan

* Flow records or monitoring

 Safety manual

* Emergency response plan

* Management policies and procedures

* Detailed maps/schematics of the collection system and pump stations
* Work order management system

* O&M manuals

* Materials management program

* Vehicle management and maintenance records

* Procurement process

* Training plan for employees

* Employee work schedules

* Public complaint log

* Rate ordinance or resolution

* Financial report (“notes” section)

* As built plans

+ Discharge monitoring reports (DMRs)

Field reviews are typically conducted after interviews. The following is a list of typical field
sites the team should visit:
* Mechanical and electrical maintenance shop(s)
* Fleet maintenance facilities (vehicles and other rolling stock)
» Materials management facilities (warehouse, outside storage yards)
» Field maintenance equipment storage locations (i.e., crew trucks, mechanical and
hydraulic cleaning equipment, construction and repair equipment, and television
inspection equipment)
» Safety equipment storage locations
* Pump stations
* Dispatch and supervisory control and data acquisition (SCADA) systems
* Crew and training facilities
» Chemical application equipment and chemical storage areas (use of chemicals for root
and grease control, hydrogen sulfide control [odors, corrosion])
« Site of SSOs, if applicable
* A small, but representative, selection of manholes
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Pretreatment Preface (Credit USEPA)

The industrial boom in the United States during the 1950s and 60s brought with it a level of
pollution never before seen in this country. Scenes of dying fish, burning rivers, and thick black
smog engulfing major metropolitan areas were images and stories repeated regularly on the
evening news. In December of 1970, the President of the United States created the U.S.
Environmental Protection Agency (EPA) through an executive order in response to these critical
environmental problems.

In 1972, Congress passed the Clean Water Act (CWA) to restore and maintain the integrity of the
nation’s waters. Although prior legislation had been enacted to address water pollution, those
previous efforts were developed with other goals in mind. For example, the 1899 Rivers and
Harbors Act protected navigational interests while the 1948 Water Pollution Control Act and the
1956 Federal Water Pollution Control Act merely provided limited funding for State and local
governments to address water pollution concerns on their own.

The CWA required the elimination of the discharge of pollutants into the nation’s waters and the
achievement of fishable and swimmable water quality levels. The EPA’s National Pollutant
Discharge Elimination System (NPDES) Permitting Program represents one of the key
components established to accomplish this feat.

The NPDES program requires that all point source discharges to waters of the U.S. (i.e., “direct
discharges”) must be permitted. To address “indirect discharges” from industries to Publicly
Owned Treatment Works (POTWs), the EPA, through CWA authorities, established the National
Pretreatment Program as a component of the NPDES Permitting Program. The National
Pretreatment Program requires industrial and commercial dischargers to treat or control pollutants
in their wastewater prior to discharge to POTWs.

In 1986, more than one-third of all toxic pollutants entered the nation’s waters from publicly owned
treatment works (POTWs) through industrial discharges to public sewers. Certain industrial
discharges, such as slug loads, can interfere with the operation of POTWs, leading to the
discharge of untreated or inadequately treated wastewater into rivers, lakes, etc. Some pollutants
are not compatible with biological wastewater treatment at POTWs and may pass through the
treatment plant untreated.

This “pass through” of pollutants impacts the surrounding environment, occasionally causing fish
kills or other detrimental alterations of the receiving waters. Even when POTWs have the
capability to remove toxic pollutants from wastewater, these toxins can end up in the POTW’s
sewage sludge, which in many places is land applied to food crops, parks, or golf courses as
fertilizer or soil conditioner.

The National Pretreatment Program is unique in that the General Pretreatment Regulations
require all large POTWs (i.e., those designed to treat flows of more than 5 million gallons per day)
and smaller POTWs with significant industrial discharges to establish local pretreatment
programs.

These local programs must enforce all national pretreatment standards and requirements in
addition to any more stringent local requirements necessary to protect site-specific conditions at
the POTW.
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More than 1,500 POTWs have developed and are implementing local pretreatment programs
designed to control discharges from approximately 30,000 significant industrial users. Since 1983,
the Pretreatment Program has made great strides in reducing the discharge of toxic pollutants to
sewer systems and to waters of the U.S. In the eyes of many, the Pretreatment Program,
implemented as a partnership between the EPA, States, and POTWs, is a notable success story
in reducing impacts to human health and the environment. These strides can be attributed to the
efforts of many Federal, State, local, and industrial representatives who have been involved with
developing and implementing the various aspects of the Pretreatment Program.

The EPA has supported the Pretreatment Program through development of numerous guidance
manuals. The EPA has released more than 30 manuals that provide guidance to the EPA, States,
POTWs, and industry on various pretreatment program requirements and policy determinations.
Through the EPA’s guidance, the Pretreatment Program has maintained national consistency in
interpretation of the regulations. Nevertheless, turnover in pretreatment program staff has diluted
historical knowledge, leaving new staff and other interested parties unaware of existing materials.

(1) provide a reference for anyone interested in understanding the basics of pretreatment program
requirements, and

(2) provide a roadmap to additional and more detailed guidance materials for those trying to
implement specific elements of the Pretreatment Program.

While the Pretreatment Program has demonstrated significant reductions in pollutants discharged
to POTWs, Congress’ goals of zero discharge of toxic pollutants and fishable/swimmable water
quality have not been realized. The EPA is currently working to establish more cost-effective and
common sense approaches to environmental protection (e.g., using watershed, streamlining, and
reinvention concepts), creating new responsibilities for all those involved in the National
Pretreatment Program. Many current challenges remain, while many new ones likely lie ahead.

This course is intended to provide an understanding of the basic concepts that drive the Program,
the current status of the Program and program guidance, and an insight into what the future holds
for all those involved with implementing the Pretreatment Program.

Two lab techs examine various samples, including QA/QC and Trip Blanks to ensure
both sample integrity and lab equipment/sample equipment quality.
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National Pollutant Discharge Elimination System (NPDES) Permit
Program Sub-Section

A Pretreatment Inspector sampling an SIU Interceptor.
A great job promotion for any Collection System’s Operator.

National Pollutant Discharge Elimination System (NPDES) Permit Program

The Clean Water Act requires that all point source wastewater dischargers obtain and comply
with an NPDES permit. NPDES permits regulate the discharges from publicly owned
wastewater treatment facilities, other wastewater treatment facilities, industrial facilities,
concentrated animal feeding operations, aquiculture, and other “point source” dischargers.

The NPDES program also regulates wet weather discharges such as stormwater discharges
from industrial activities (e.g. factory stormwater runoff) and municipal stormwater discharges
including urban storm-water runoff, combined sewer overflows, and storm sewer overflows.

NPDES permits are developed to ensure that such discharges to receiving waters are
protective of human health and the environment. They establish specific discharge limits,
monitoring, and reporting requirements and may also require that dischargers undertake
measures to reduce or eliminate pollution to receiving waters.

Violations of permit conditions are enforceable under the Clean Water Act. The EPA uses a
variety of techniques to monitor permittee compliance status, including on-site inspections
and review of data submitted by permittees. NPDES permits are issued for a term of five years
(or less).
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State NPDES Programs

The Clean Water Act provides that states may be authorized to operate their own NPDES
programs, provided such programs meet minimum federal requirements. As of February
1998, 42 states and the United States Virgin Islands have authorized NPDES programs.
Indian nations can also be authorized to operate an NPDES program, More than 200,000
sources are regulated by NPDES permits nationwide, NPDES Watershed Permitting a
NPDES Watershed Strategy has been developed to ensure that the NPDES Program protects
watersheds as effectively as possible. Chief among the NPDES program’s responsibilities is
the effective implementation of EPA’s wet-weather strategies, including stormwater
management and the control of combined sewer and sanitary sewer overflows.

Stormwater Management

Stormwater discharges from many sources are largely uncontrolled. For this reason, the
mandate of the Stormwater Program is particularly challenging. Amendments to the Clean
Water Act established a two-phased approach to address stormwater discharges. Phase 1,
currently being implemented, requires permits for separate storm water systems serving large
and medium-sized communities (those with over 100,000 inhabitants), and for stormwater
discharges associated with industrial and construction activity involving at least five acres. To
address the large number of industrial dischargers of stormwater—for populations over
100,000--EPA has developed a strategy with a tiered framework to control administrative
burden while emphasizing reduction in risk to human health and ecosystems. Phase 2 will
address remaining stormwater discharges. This new regulatory approach would require
permits for municipalities in urban areas with populations under 100,000, and smaller
construction sites.

Combined Sewer Overflows (CSOS)

A combined sewer overflow is a discharge from a sewer system that is designed to carry
sanitary wastewater and stormwater in the same pipe to a sewage treatment plant. In periods
of rainfall or snowmelt, a combined sewer system can discharge excess wastewater directly
to rivers, lakes, and estuaries, causing health and environmental hazards because treatment
plants cannot handle the extra flow.

Coal Mining

Abandoned coal mines cause many of the greatest impairments to water quality throughout
the Appalachian region of the United States. The EPA, the Office of Surface Mining (OSM),
the Interstate Mining Compact Commission (IMCC) and concerned states have combined
their efforts to develop a proposed comprehensive watershed restoration program to help
improve water quality in the areas where abandoned mines are located. These efforts are
designed to clean up rivers and streams polluted by coal mine drainage, as well as continuing
to work with all affected stakeholders. The program includes, among other things, efforts to
provide incentives for remaining abandoned sites, use of best management practices (BMPs)
to achieve limitations on various chemicals, and an increased focus on a cumulative
watershed approach that relies upon total maximum daily loads (TMDLs) to achieve
compliance with water quality standards (WQS).

Whole Effluent Toxicity (WET)

WET is the total toxic effect of an effluent measured by a biological toxicity test. A WET test
captures the effect of all toxicants on exposed test organisms without requiring the
identification of specific toxicants. WET replicates to the greatest extent possible the actual
environmental exposure of aquatic life to effluent toxicants. WET tests use the same essential
procedures as those used to generate water quality criteria.
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WET is used in NPDES permits in two fundamental ways:
» to regulate the toxicity of a discharge
» to generate data on the toxicity of a discharge

NPDES permit limits for WET typically are expressed either as a concentration of effluent in
clean water that must not result in an unacceptable WET test endpoint (such as lethality of
more than half of the test organisms) or a number of toxic units (such as 3 TU) which
corresponds to an effluent concentration.

WET Limits

WET limits are typically calculated to ensure that state water quality criteria for toxicity
(numeric or narrative) are attained and maintained. Alternatively, WET monitoring
requirements instead of WET limits are often included in NPDES to generate toxicity data for
use in making future decisions about whether WET needs to be controlled at a particular
discharge point.

Pretreatment

The National Pretreatment Program is a cooperative effort of federal, state, and local
regulatory environmental agencies established to protect water quality. The program is
designed to reduce the level of pollutants discharged by industry and other non-domestic
wastewater sources into municipal sewer systems, and thereby, reduce the amount of
pollutants released into the environment through wastewater.

The objective of the program is to protect the Publicly Owned Treatment Works (POTW) from
pollutants that may interfere with plant operation, prevent untreated pollutants from being
introduced into the POTW, and to improve opportunities for the POTW to reuse wastewater
and biosolids that are generated.

The General Pretreatment Regulations require POTWS that meet certain requirements to
develop local pretreatment programs to control industrial discharges into their municipal sewer
systems. These programs must be approved by either EPA or the state acting as the
pretreatment Approval Authority. More than 1,500 POTWs have developed Approved
Pretreatment Programs. EPA has also developed national categorical pretreatment standards
that apply numeric pollutant limits to industrial users in specific industrial categories. The
General Pretreatment Regulations include reporting and other requirements necessary to
implement these categorical standards.
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Types of Regulated Pollutants

CONVENTIONAL POLLUTANTS are contained in the sanitary wastes of households,
businesses, and industries. These pollutants include human wastes, ground-up food from sink
disposals, and laundry and bath waters. Conventional pollutants include:

PATHOGENS are organisms which cause disease in humans.

TOXIC POLLUTANTS are a group of more than 100 pollutants that have been found to be
harmful to animal or plant life by certain pathways of exposure. They are primarily grouped
into organics (including pesticides, solvents, polychlorinated biphenyls (PCBS), and dioxins)
and metals (including lead, silver, mercury, copper, chromium, zinc, nickel, and cadmium).

NONCONVENTIONAL POLLUTANTS are any additional substances that are not
conventional or toxic that may require regulation. These include nutrients such as nitrogen
and phosphorus.

The term "pretreatment” refers to the requirement that non-domestic sources discharging
wastewater to POTWSs control their discharges, and meet limits established by the EPA,
and/or your state or the local municipality (Control Authority) on the amount of pollutants
allowed to be discharged. The control of the pollutants may necessitate treatment prior to
discharge to the POTW (therefore the term "pretreatment"”).

Limits may often be met by the non-domestic source through pollution prevention techniques
(product substitution, recycle and reuse of materials, more efficient production practices,
improved environmental management systems, etc.), pretreatment of wastewater, or
implementation of best management practices.

The National Pretreatment Program is a cooperative effort of federal, state, and local
regulatory environmental agencies established to protect water quality. The program is
designed to reduce the level of pollutants discharged by industry and other non-domestic
wastewater sources into municipal sewer systems, and thereby, reduce the amount of
pollutants released into the environment from these sources.

The national pretreatment program was established by Congress under authority of the
Federal Water Pollution Control Act of 1972 (Pub. L. 92-500) as amended by the Clean Water
Act of 1977 (Pub. L. 95-217). Implementation requirements of the pretreatment portions of
these laws were first codified into 40 Code of Federal Regulations (CFR) Part 403 in 1978.

Objectives of the pretreatment program:

1. Protect publicly owned treatment works (POTW) from pollutants that may cause
interference with sewage treatment plant operations.

2. Preventintroducing pollutants into a POTW that could cause pass through of untreated
pollutants to receiving waters.

3. Manage pollutant discharges into a POTW to improve opportunities for reuse of POTW
wastewater and residuals (sewage sludge).

4. Prevent introducing pollutants into a POTW that could cause worker health or safety
concerns, or that could pose a potential endangerment to the public or to the
environment.
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Section 101 of the Clean Water Act (CWA)

To restore and maintain the chemical, physical, and biological integrity of the Nation's waters:
(1) it is the national goal that the discharge of pollutants into the navigable waters be
eliminated by 1985;

(2) it is the national goal that wherever attainable, an interim goal of water quality which
provides for the protection and propagation of fish, shellfish, and wildlife and provides for
recreation in and on the water be achieved by July 1, 1983;

(3) it is the national policy that the discharge of toxic pollutants in toxic amounts be prohibited;
(4) it is the national policy that Federal financial assistance be provided to construct publicly
owned waste treatment works;

(5) it is the national policy that Area wide waste treatment management planning processes
be developed and implemented to assure adequate control of sources of pollutants in each
State;

(6) it is the national policy that a major research and demonstration effort be made to develop
technology necessary to eliminate the discharge of pollutants into the navigable waters,
waters of the contiguous zone, and the oceans; and

(7) it is the national policy that programs for the control of nonpoint sources of pollution be
developed and implemented in an expeditious manner so as to enable the goals of this
Chapter to be met through the control of both point and nonpoint sources of pollution.

Treated wastewater outfall.
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Post Quiz

Purpose of CMOM Programs
1. The CMOM approach helps the owner or operator provide a high level of service to
customers and reduce

2. Once the GIS is complete, a new goal might be to use the GIS to track emergency calls
and use the information to improve

3. In CMOM planning, the owner or operator selects targets, and designs
CMOM activities to meet the goals.

4. Information collection and management practices are used to track how the elements of
the CMOM program are meeting , and whether overall system
efficiency is improving.

5. An important component of a is periodically collecting
information on current systems and activities to develop a “snapshot-in-time” analysis. From
this analysis, the owner or operator evaluates its performance and plans its CMOM program
activities.

6. Performance characteristics of a system with an inadequate CMOM program include
frequent blockages resulting in

7. Other major performance indicators include pump station reliability, equipment
availability, and avoidance of such as a collapsed pipe.

The Elements of a Proper CMOM Program

Purposeful

8. when present and properly maintained, they support customer
service and protect system assets, public health, and water quality.

Goal-Oriented
9. have goals directed toward their individual purposes.
Progress toward these goals is measurable, and the goals are attainable.

Uses Performance Measures
10. Performance measures should be established for each of this
in conjunction with the program goal.
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Periodically Evaluated
11. An evaluation of the progress toward reaching the goals, or
, should be made periodically and based upon the quantified

performance measures.

Available In Writing

12. The effectiveness of a MOM program quickly breaks down unless it is available in
writing. Personnel turnover and lapses in communication between staff and management
can change otherwise proper MOM programs to improper ones.

A. True B. False

Implemented by Trained Personnel
13. Appropriate safety, equipment, technical, and program training is essential for
implementing?

What MOM programs should be audited?

14 at a utility involves its entire wastewater infrastructure.
Common utility management activities and operations and maintenance activities
associated with sewer systems and pretreatment are listed in the Self-Audit Review
Document?

15. If a utility owns treatment works or a pond system, then activities associated with the
management, operation, and maintenance of these facilities should be included in the audit.
A. True B. False

Identify Deficiencies
16. Ildentify any permitted discharges that have occurred in the past seven years.
A. True B. False

Develop Improvement Plan
17. Define the utility's plan/schedule to remediate the?

Prepare the Self-Audit Report
18. including any deficiencies found and the corresponding
improvement plan, which is useful for the utility?

Answers

1. Regulatory noncompliance, 2. Maintenance planning, 3. Performance goal, 4. Performance goals,
5. Successful CMOM program, 6. Overflows and backups, 7. Catastrophic system failures, 8. MOM
programs, 9. Proper MOM programs, 10. MOM program, 11. A reassessment of the goals, 12. True,
13. MOM program(s), 14. MOM activity, 15. True, 16. False, 17. Necessary improvements, 18. Audit
results
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Chapter 2- WASTEWATER COLLECTION SECTION

Section Focus: You will learn the basics of the wastewater collection. At the end of this section,
you will be able to describe the basics of the gravity collection system. There is a post quiz at the
end of this section to review your comprehension and a final examination in the Assignment for
your contact hours.

Scope/Background: As a pretreatment inspector, you will need knowledge of many different
concerns of the collections and wastewater treatment systems in order to properly identify the
pretreatment (pass-through or interference) problem. Master’s level knowledge of the collection
system is essential for all pretreatment inspectors.

Collection System and its Purpose

Every house, restaurant, business, and industry produces waste. Wastewater collection protects
public health and the environment by removing this infectious waste and recycling the water. A
network of interconnected pipes accepts the flow from each building's sewer connection and
delivers it to the treatment facilities. In addition to what homes and businesses flush down the
drain, the system also collects excess groundwater, infiltration liquids, and inflow water.
Wastewater collection is therefore a comprehensive liquid waste removal system.

The fluid waste distributed through this system is about 98% water. The waste floats on, is carried
along by, and goes into suspension or solution in water. Possible waste includes anything that
can be flushed down the drain--human excretion, body fluids, paper products, soaps and
detergents, foods, fats, oil, grease, paints, chemicals, hazardous materials, solvents, disposable
and flushable items; the list is almost infinite. This mixture of water and wastes is called
"wastewater.” In the past, it was known as "sewage,"” but this term is now falling out of favor
because it refers specifically to domestic sanitary wastewater, like toilet flushing, which represents
only a portion of the entire fluid waste content.

"Wastewater" is a more accurate description and has become the standard term for this fluid
waste because it encompasses the total slurry of wastes in water that is gathered from homes
and businesses.
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Collection System Defined

A system composed of gravity pipes, manholes, tanks, lift stations, control structures, and force
mains that gather used water from residential and nonresidential customers and convey the flow
to the wastewater treatment plant.

Wastewater systems collect and dispose of household wastewater generated from toilet use,
bathing, laundry, and kitchen and cleaning activities.

Any structure with running water, such as a house or office, must be connected to one of the
following wastewater disposal systems:
o Centralized systems are public sewer systems that serve established towns and cities
and transport wastewater to a central location for treatment.

e Decentralized systems do not connect to a public sewer system. Wastewater may be
treated on site or may be discharged to a private treatment plant.

Centralized Systems

Large-scale public sewer systems (municipal wastewater treatment plants) are centralized
systems. These systems generally serve established cities and towns and may provide treatment
and disposal services for neighboring sewer districts. Where appropriate, centralized systems are
preferred to decentralized systems, as one centralized system can take the place of several
decentralized systems. Centralized systems are more economical, allow for greater control,
require fewer people, and produce only one discharge to monitor instead of several. However,
decentralized systems can be useful, and this option should be evaluated on a case-by-case
basis.

Decentralized Systems

Homes and other buildings that are not served by public sewer systems depend on decentralized
septic systems to treat and dispose of wastewater. Most decentralized systems are on-site
systems (wastewater is treated underground near where it is generated).

On-site systems are the most common wastewater treatment system used in rural areas. These
systems can be a single septic system and drainfield serving one residence or a large soil
absorption system serving an entire subdivision. Wastewater in decentralized systems can also
be treated by a small, private wastewater treatment plant. These plants can have similar treatment
processes and equipment as centralized systems but on a smaller scale.

Sewer Main
In a centralized wastewater treatment system, the sewer to which sewer connections are made
from individual residences.

Trunk Lines

Sewer pipes measuring more than 12 inches in diameter and having a capacity of 1 to 10 million
gallons per day. Trunk lines connect smaller sewer pipes, or collectors, to the largest transport
pipes or interceptors.

Collectors
Small sewer pipes measuring twelve inches or less in diameter.
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Gravity Sewage Collection System

Publicly owned treatment works (POTWs) collect wastewater from homes, commercial buildings,
and industrial facilities and transport it via a series of pipes, known as a collection system, to the
treatment plant.

Collection systems may flow entirely by gravity, or may include lift stations that pump the
wastewater via a force main to a higher elevation where the wastewater can then continue on via
gravity. Ultimately, the collection system delivers this sewage to the treatment plant facility. Here,
the POTW removes harmful organisms and other contaminants from the sewage so it can be
discharged safely into the receiving stream.

New sewer manhole with sewer mains before final burial.

Without treatment, sewage creates bad odors, contaminates water supplies, and spreads
disease. Today, more than 16,000 sewage treatment plants exist in the U.S. treating more
than 32 billion gallons per day of wastewater.

Modern sewer vactor or Camel. It is wise to make friends with the collection crews.
The collection crews can greatly assist you in your enforcement efforts and can tell you
lots of information, only if you develop a relationship with them.
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Combined Sewer Overflows (CSOs)

Combined sewer systems are designed to collect both sanitary wastewater and storm water
runoff. During dry weather, combined sewers carry sanitary waste to a POTW. During wet
weather, the combined sanitary waste and storm water can overflow and discharge untreated
wastewater directly to a surface water through a combined sewer overflow (CSO).

In 1994, the EPA published a CSO Control Policy (59 FR 18688). CSOs are regulated as point
sources, and require NPDES permits.

The CSO Control Policy includes Nine Minimum Controls (NMC) for CSO management, which
are requirements for any CSO NPDES Permit:

v
v
v

ANANENENEN

<

Proper operation and regular maintenance programs for the sewer system and the CSOs;
Maximum use of the collection system for storage;

Review and modification of pretreatment requirements to ensure that CSO impacts are
minimized;

Maximization of flow to the POTW for treatment;

Prohibition of CSOs during dry weather;

Control of solid and floatable materials in CSOs;

Establishment of pollution prevention programs;

Public notification to ensure that the public receives adequate notification of CSO
occurrences and CSO impacts;

Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls.

Development of a Long Term Control Plan (LTCP) is also required for management of CSOs. For
more information, visit the EPA Wet Weather information page, which includes a graphic
representation of Urban Wet Weather Flows.

A Vactor clearing a Manhole.
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Collection System Operators’ Purpose

Collection system operators are charged with protecting public health and the environment, and
therefore must have documented proof of their certifications in the respective wastewater
management systems. These professionals ensure that the system pipes remain clear and open.
They eliminate obstructions and are constantly striving to improve flow characteristics. They keep
the wastewater moving underground, unseen and unheard. Because this wastewater collection
system and the professionals who maintain it operate at such a high level of efficiency, problems
are very infrequent. So much so that the public often takes the wastewater collection system for
granted. In truth, these operators must work hard to keep it functioning properly.

Centralized sewer systems are generally broken out into three different categories: sanitary
sewers, storm sewers, and combined sewers. Sanitary sewers carry wastewater or sewage from
homes and businesses to treatment plants. Underground sanitary sewer pipes can clog or break,
causing unintentional "overflows" of raw sewage that flood basements and streets. Storm sewers
are designed to quickly get rainwater off the streets during rain events.

Chemical, trash and debris from lawns, parking lots, and streets are washed by the rain into the
storm sewer drains. Most storm sewers do not connect with a treatment plant, but instead drain
directly into nearby rivers, lakes, or oceans. Combined sewers carry both wastewater and storm
water in the same pipe. Most of the time, combined sewers transport the wastewater and storm
water to a treatment plant.

However, when there is too much rain, combined sewer systems cannot handle the extra volume
and designed "overflows" of raw sewage into streams and rivers occur. The great majority of
sewer systems have separated, not combined, sanitary and storm water pipes.

Leaking, overflowing, and insufficient wastewater collection systems can release untreated
wastewater into receiving waters. Outdated pump stations, undersized to carry sewage from
newly developed subdivisions or commercial areas, can also create a potential overflow hazard,
adversely affecting human health and degrading the water quality of receiving waters. The
maintenance of the sewer system is therefore a continuous, never-ending cycle.

As sections of the system age, problems such as corroded concrete pipe, cracked tile, lost joint
integrity, grease, and heavy root intrusion must be constantly monitored and repaired. Technology
has improved collection system maintenance with such tools as television camera assisted line
inspection equipment, jet-cleaning trucks, and improvements in pump design. Because of the
increasing complexity of wastewater collection systems, collection system maintenance is
evolving into a highly skilled trade.

According to a recent Clean Water Needs Survey conducted by the USEPA, the U.S. will have to
invest more than $10 billion to upgrade existing wastewater collection systems, over $20 billion
for new sewer construction, and nearly $44 billion to improve sewer overflows, to effectively serve
the projected population. As the infrastructure in the United States and other parts of the world
ages, increasing importance is being placed on rehabilitating wastewater collection systems.
Cracks, settling, tree root intrusion, and other disturbances that develop over time deteriorate
pipelines and other conveyance structures that comprise wastewater collection systems,
including stormwater, sanitary, and combined sewers.
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Collections Daily Operations

The Sewer Cleaning Truck above is 38 feet long and 9 feet wide. The attached tank has a capacity
of 1500 gallons and can hold 10 cubic yards of debris. The truck is equipped with a high pressure
cleaning head that can move 800 feet down a sanitary line at 2500 PSI.

Out of sight, out of mind—that's your sanitary sewer collection system. Until there comes that
inevitable emergency call due to a stoppage, then you have upset residents with sewage backed
up in their toilets. A very economical and quick method of determining if a new sewer line is
straight and unobstructed is called “Lamping” and can be done with a mirror and a bright source
of light, for example a headlight at night or sunlight.

Video inspection coupled with a good cleaning program can be a highly effective maintenance
tool. By cleaning and root sawing your lines, restrictions caused by debris, roots and grease
buildup can be prevented—thus drastically reducing the number of emergency backups and
surcharge calls.

Sewage collection systems that have video inspection closed circuit television (CCTV) and
cleaning programs, report drastic reductions in the number of emergency calls because the
system was cleaned and potential trouble spots were located prior to problems occurring.
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Top photograph, new manhole. Bottom, a repaired sewer main after being damaged by
the water distribution department using a backhoe without locates.
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Rule to Protect Communities from Overflowing Sewers

The Environmental Protection Agency (EPA) has clarified and expanded permit
requirements under the Clean Water Act for 19,000 municipal sanitary sewer collection
systems in order to reduce sanitary sewer overflows.

The requirements will help communities improve some of our Nation’s most valuable
infrastructure —our wastewater collection systems—by requiring facilities to develop and
implement new capacity, management, operation, and maintenance programs and public
notification programs.

The 19,000 systems covered by this rule include 4,800 municipal satellite collection
systems that will be directly regulated under the Clean Water Act for the first time. These
requirements will result in fewer sewer overflows, leading to healthier communities, fewer
beach closures, and fish and shellfish that are safer to eat.

Various damage from undesirable materials in the sewer system. Bottom, heavy grease
from not being regularly pumped. Photograph credit John Bougham.
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The complexity and expense associated with a utility's CMOM or MOM programs
is specific to the size and complexity of the Publicly Owned Treatment Works
(POTW) and related infrastructure. Factors such as population growth rate and
soil/groundwater conditions also dictate the level of investment that should be

made.
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Understanding the Gravity Sanitary Sewer System

A Sanitary Sewer has Two Main Functions:
* To convey the designed peak discharge.
* Transport solids so that the deposits are kept at a minimum.

Sanitary sewers are designed to transport the wastewater by utilizing the potential energy
provided by the natural elevation of the earth resulting in a downstream flow. This energy,
if not designed properly, can cause losses due to free falls, turbulent junctions, and sharp
bends. Sewer systems are designed to maintain proper flow velocities with minimum head
loss. However, higher elevations in the system may find it necessary to dissipate excess
potential energy.

Design flows are based on the quantity of wastewater to be transported. Flow is determined
largely by population served, density of population, and water consumption. Sanitary
sewers should be designed for peak flow of population. Stormwater inflow is highly
discouraged and should be designed separate from the sanitary system.

Gravity-flow sanitary sewers are usually designed to follow the topography of the land and
to flow full or nearly full at peak rates of flow and partly full at lesser flows. Most of the time
the flow surface is exposed to the atmosphere within the sewer and it functions as an open
channel. At extreme peak flows the wastewater will surcharge back into the manholes. This
surcharge produces low pressure in the sewer system.

In order to design a sewer system, many factors are considered. The purpose of this topic
is to aid in the understanding of flow velocities and design depths of flow. The ultimate goal
for our industry is to protect the health of the customers we serve. This is achieved by
prevention of sewer manhole overflows.

Sewer System Capacity Evaluation - Testing and Inspection

The collection system owner or operator should have a program in place to periodically
evaluate the capacity of the sewer system in both wet and dry weather flows and ensure
the capacity is maintained as it was designed. The capacity evaluation program builds upon
ongoing activities and the everyday preventive maintenance that takes place in a system.

The capacity evaluation begins with an inventory and characterization of the system
components. The inventory should include the following basic information about the
system:
* Population served
* Total system size (feet or miles)
* Inventory of pipe length, size, material and age, and interior and exterior condition as
available
* Inventory of appurtenances such as bypasses, siphons, diversions, pump stations,
tide or flood gates and manholes, etc., including size or capacity, material and age,
and condition as available
* Force main locations, length, size and materials, and condition as available
* Pipe slopes and inverts
* Location of house laterals - both upper and lower
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The system then undergoes general inspection which serves to continuously update and
add to the inventory information.

Capacity Limitations

The next step in the capacity evaluation is to identify the location of wet weather related
SSOs, surcharged lines, basement backups, and any other areas of known capacity
limitations. These areas warrant further investigation in the form of flow and rainfall
monitoring and inspection procedures to identify and quantify the problem. The reviewer
should ensure that the capacity evaluation includes an estimate of peak flows experienced
in the system, an estimate of the capacity of key system components, and identification of
the major sources of I/l that contribute to hydraulic overloading events.

The capacity evaluation should also make use of a hydraulic model. This model will help
identify areas where there is a need to alleviate capacity limitations.

Short and long term alternatives to address hydraulic deficiencies should be identified,
prioritized, and scheduled for implementation. A sewer inspection is an important part of a
sewer system capacity evaluation and determining your options or alternatives.

Flow Monitoring

Fundamental information about the collection system is obtained by flow monitoring. Flow
monitoring provides information on dry weather flows as well as areas of the collection
system potentially affected by I/I. Flow measurement may also be performed for billing
purposes, to assess the need for new sewers in a certain area, or to calibrate a model.

There are three techniques commonly used for monitoring flow rates:
(1) permanent and long-term,

(2) temporary, and

(3) instantaneous.

Permanent installations are done at key points in the collection system such as the
discharge point of a satellite collection system, pump stations, and key junctions.
Temporary monitoring consists of flow meters typically installed for 30-90 days.
Instantaneous flow metering is performed by collection system personnel, one reading is
taken and then the measuring device is removed.

The collection system owner or operator should have a flow monitoring plan that describes
their flow monitoring strategy, or should at least be able to provide the following information:
* Purpose of the flow monitoring
* Location of all flow meters
* Type of flow meters
* Flow meter inspection and calibration frequency

Flow Monitoring Plan

A flow monitoring plan should provide for routine inspection, service, and calibration checks
(as opposed to actual calibration). In some cases, the data is calibrated rather than the flow
meter. Checks should include taking independent water levels (and ideally velocity
readings), cleaning accumulated debris and silt from the flow meter area, downloading data
(sometimes only once per month), and checking the desiccant and battery state. Records
of each inspection should be maintained.
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Infiltration and Inflow Sub-Section

What is Infiltration/Inflow (1/1)?

Infiltration occurs when groundwater enters the sewer system through cracks, holes,
faulty connections, or other openings. Inflow occurs when surface water such as storm
water enters the sewer system through roof downspout connections, holes in manhole
covers, illegal plumbing connections, or other defects.
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The sanitary sewer collection system and treatment plants have a maximum flow capacity
of wastewater that can be handled. I/l, which is essentially clean water, takes up this
capacity and can result in sewer overflows into streets and waterways, sewer backups in
homes, and unnecessary costs for treatment of this water. It can even lead to unnecessary
expansion of the treatment plants to handle the extra capacity. These costs are passed
on to the consumer.

1&I (Infiltration and