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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/OSSFASS.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not solely trust our list for it may be outdated.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.

TLC OSSF ©1/1/2021 (866) 557-1746



TLC OSSF ©1/1/2021 (866) 557-1746



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Do not solely depend on TLC’s Approval list for it may be outdated.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 septic / wastewater / safety regulations that may be more stringent than
EPA’s or OSHA’s regulations. Check with your state environmental agency for more
information. You are solely responsible in ensuring that you abide with your jurisdiction
or agency’s rules and regulations.
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Copyright Notice

1999-2021 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 || 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 at the
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 septic and 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 septic and 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 septic
systems or 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 septic
systems and wastewater collection. This document is not a detailed septic or 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, septic system or
treatment 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 do finish the material on your leisure. Students
can also receive course materials through the mail. The CEU course or e-manual will contain all
your lessons, activities and instruction to obtain the assignments. All of TLC’s CEU courses allow
students to submit assignments using e-mail or fax, or by postal mail. (See the course description
for more information.)

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

Flexible Learning

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

Course Structure

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

Classroom of One

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

We have many years of experience, dealing with thousands of students. We assure you, our

customer satisfaction is second to none. This is one reason we have taught more than 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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CEU COURSE DESCRIPTION
On-Site Septic Facility Operations (OSSF)

An on-site sewage facility (OSSF) is a system for the treatment and disposal of wastewater less
than 5000 gallons per day (gpd) that is generated and disposed on that site. Various means of
treatment and disposal are available.

This CEU course is designed for the continuing education, knowledge, and enhancement
primarily for onsite installers, and service providers, and generally for wastewater collection
system operators, pretreatment/industrial wastewater operators, and wastewater treatment
operators.

The target audience for this course is the person interested in working on or with onsite sewage
treatment or septic tanks or in a wastewater treatment or collections facility and/or wishing to
maintain CEUs for certification license or to learn how to perform their job safely and effectively,
and/or to meet education needs for promotion. This is not a comprehensive onsite, wastewater
treatment or collections manual.

This CEU training course reviews various onsite septic collection methods and related capacity,
management, operation, and maintenance subjects. This course is general in nature and not state
specific, but contains different onsite wastewater collection/ treatment methods, rules, policies,
soil determination methods and pumping information. This information is essential to properly
operate any onsite sewer or septic facility system.

There are no prerequisites, and no other materials are needed for this course.

General Course Objective
To provide ten hours of continuing education training in effective and efficient onsite wastewater
treatment, pumping, collection and general onsite operating procedures.

Course Statement of Need

Each new or altered single family dwelling, multi-family dwelling, business, commercial, or
industrial structure must be connected to an approved On-Site Sewage Facilities (OSSF) or be
connected to an authorized wastewater disposal system. All onsite installers and related
personnel need to be able to properly install and maintain On-Site Sewage Facilities (OSSF) to
ensure that pollution does not contaminate groundwater, lakes, rivers and that public health is not
at risk from waterborne pathogens.

Course Focus

This course will focus on components and purpose of an onsite sewage system, basic onsite
treatment processes, system design standards and practices, onsite operation and maintenance
(O&M) and onsite wastewater treatment systems and components.

Prerequisite

Basic math knowledge on at a high school level is recommended for successful completion of this
course. Basic water chemistry techniques/procedures/reactions and properly demonstrate proper
and safe operation of various laboratory equipment utilized for general water and wastewater
examination and water quality concerns.
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General Learning Objectives

1. The student will understand and describe the components and purpose of an onsite sewage
system.

2. The student will understand and describe basic onsite treatment processes.

3. The student will understand and describe system design standards and practices.

4. The student will understand and describe the construction techniques — phases of an onsite
treatment system.

5. The student will understand and describe onsite operation and maintenance (O&M).

6. The student will understand and describe onsite wastewater treatment systems and
components.

7. The student will understand and describe sampling soils in relationship to onsite disposal.

8. The student will understand and describe onsite residuals (Septage).

9. The student will understand and describe capacity development relating to onsite permitting.

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 OSSF 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.

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 OSSF 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.
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Recordkeeping and Reporting Practices

TLC will keep all student records for a minimum of seven years. It is your responsibility to give
the completion certificate to the appropriate agencies. TLC will mail a copy to 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. A student who registers for a Distance
Learning course is assigned a "start date” and an "end date.” It is the student's responsibility to
note due dates for assignments and to keep up with the course work. If a student falls behind,
she/he must contact the instructor and request an extension of her/his end date in order to
complete the course. It is the prerogative of the instructor to decide whether or not to grant the
request.

Your assignments are due on time. Any assignment or mailed-in examination that is one to five
days late will be marked down one letter grade. Any assignment or mailed-in examination that is
turned in later than five days will not be accepted and will be recorded in my grade book as “non-
participating” and you can be withdrawn from class. (See final grade options.)

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@tlch20.com.

Failure

If the student fails the examination, they are provided with two more chances to successfully pass
the exam with a score of 70% or better. The student may receive a different and randomly
generated exam.

Upon failure of an exam, the student can submit their concerns in writing or submit a survey form
and has the option to receive instructor assistance that would be equivalent to conventional
classroom assistance in discovering the areas that are deficient. The instructor has the option in
describing the assistance method or procedure depending upon the student’s deficiencies.
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Forfeiture of Certificate (Cheating)

If a student is found to have cheated on an examination, the penalty may include--but is not limited
to--expulsion; foreclosure from future classes for a specified period; forfeiture of certificate for
course/courses enrolled in at TLC; or all of the above in accordance with TLC’s Student
Manual. A letter notifying the student’s sponsoring organization (State Agency) of the individual's
misconduct will be sent by the appropriate official at TLC. No refund will be given for paid courses.
An investigation of all other students that have taken the same assignment within 60 day period
of the discovery will be re-examined for fraud or cheating. TLC reserves the right to revoke any
published certificates and/or grades if cheating has been discovered for any reason and at any
time. Students shall sign affidavit agreeing with all security measures. The student shall submit
a driver’s license for signature verification and track their time worked on the assignment. The
student shall sign an affidavit verifying they have not cheated and worked alone on the
assignment.

Disclaimer and Security Notice

The student shall understand that it their responsibility to ensure that this CEU course is either
approved or accepted in my State for CEU credit. The student shall understand and follow State
laws and rules concerning distance learning courses and understand these rules change on a
frequent basis and will not hold Technical Learning College responsible for any changes. The
student shall understand that this type of study program deals with dangerous conditions and will
not hold Technical Learning College, Technical Learning Consultants, Inc. (TLC) liable for any
errors or omissions or advice contained in this CEU education training course or for any violation
or injury caused by this CEU education training course material.

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. A random test generator will be implemented
to protect the integrity of the assignment.

Student Assistance
The student shall contact TLC if they need help or assistance and double-check to ensure my
registration page and assignment has been received and graded.

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

Instructions for Written Assignments
The OSSF Operations CEU Training course uses a multiple-choice answer key.

Required Texts
The OSSF Operations CEU course CEU training course comes complete, no other materials are
necessary.

Recordkeeping and Reporting Practices

TLC will keep all student records for a minimum of seven years. It is the student’s responsibility
to give the completion certificate to the appropriate agencies. TLC will not release any records
to any party, except to the student self. We will send the required information to required States
for your certificate renewals.
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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.

Mission Statement

Our only product is educational service. Our goal is to provide you with the best possible
education service possible. TLC will attempt to make your learning experience an enjoyable
opportunity.

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.

3 Foot Distance

Saturation Zone

When the Student finishes this course...

At the conclusion of this course:

To provide ten hours (or depending upon your State) of continuing education training in effective
and efficient onsite wastewater treatment, collection and general operating procedures.
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Always be careful of all construction and maintenance concerns for everything in the
sewer or septic field is dangerous and many operators have be injured and killed.

This course contains general EPA’s CWA federal rule requirements. Please be aware
that each state implements septic / wastewater / safety / environmental / building
regulations that may be more stringent than EPA’s regulations.

Check with your State septic/environmental/health agency for more information. These
rules change frequently and are often difficult to interpret and follow. Be careful to not be
in non-compliance and do not follow this course for proper compliance.
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Hyperlink to the Glossary and Appendix
http:.//www.abctlc.com/downloads/PDF/WWTGlossary.pdf
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Topic Legend

This CEU course covers several educational topics/functions/purposes of onsite and/or
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 leading to the onsite facility or septic
tank. 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 city, county
permitting, compliance, non-compliance, any part of the permitting or permit obtaining
procedures. 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.

ENGINEERING (EN): Having to do with scientific or engineering principles, laws or theories of
onsite or sub-surface onsite wastewater facility or septic tanks or soil analysis or perk testing.

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 onsite facility, plant and/or
sewer collection system. O&M training for many operators.

ONSITE: Having to do with installing septic systems. This is O&M training for onsite installers
and/or operators. This person is responsible for the proper construction or installation of onsite
systems. A maintenance provider who inspects, maintains, or certifies maintenance of onsite
systems using alternative treatment technologies, recirculating gravel filters, or sand filters must
be certified as a maintenance provider and certified by the manufacturer of the system.

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.

TECHNICAL: The mechanical or physical treatment process/component. O&M training for many
operators.
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Commonly Used Acronyms and Terms

LIST OF ACRONYMS

AMS Asset Management System

APP Aquifer Protection Permit

ASTM American Society for Testing and Materials
CADD Computer-Aided Drafting and Design

CCTV Closed-Circuit Television

CIP Capital Improvement Plan or capital improvement project
CIPP Cured-In-Place Pipe

CMMS Computerized Maintenance Management System
CMOM Capacity, Management, Operation and Maintenance
COOL Computerized On-line Operations Log

CPM Capital Project Management

CWA Clean Water Act

d/D depth divided by diameter

DIP Ductile Iron Pipe

DVD Digital Video Disk

EPA Environmental Protection Agency

ERP Enterprise Resource Planning Software; Emergency Response

Plan

FOG Fats, Oil, and Grease

fps Feet per second

GIS Geographic Information System

gpm Gallons per minute

GPS Global positioning system

HVAC Heating, ventilation, and air conditioning

1] Infiltration and Inflow

IAS Information Access System

IGA Intergovernmental Agreement

IT Information Technology

JEPA Joint Exercise of Powers Agreement (SROG)

If Linear Feet

mgd Million gallons per day

NOI Notice of Intent

NOV Notice of Violation

NPDES National Pollutant Discharge Elimination System
O&M Operation and Maintenance

PLC Programmable Logic Controller

POTW Publicly-Owned Treatment Works

Psi Pounds per square inch
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LIST OF ACRONYMS (continued)

PVC Polyvinyl Chloride

RDBMS Relational Database Management System

RFQ Request for Qualifications

SAl Southern Avenue Interceptor

SDR35 Standard Dimension Ratio 35

SCADA Supervisory Control and Data Acquisition
SECAP System Evaluation and Capacity Assurance Plan
SIU Significant Industrial User

SROG Sub-Regional Operating Group

SSO Sanitary Sewer Overflow

SSORP Sanitary Sewer Overflow Response Plan

VCC Virtual Call Center

VCP Vitrified Clay Pipe

WO Work order

WRF Water Reclamation Facility

WRP Water Reclamation Plant

WTP Water Treatment Plant

WWTF Wastewater Treatment Facilities (may include WWTP and WRP)
WWTP Wastewater Treatment Plant

This course contains general EPA’s CWA federal rule requirements. Please
be aware that each state implements septic/ wastewater/
safety/environmental /building regulations that may be more stringent than
EPA’s regulations.

Check with your state environmental/health agency for more information.
These rules change frequently and are often difficult to interpret and follow.
Be careful to not be in non-compliance and do not follow this course for proper
compliance.
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Common Onsite/OSSF Terms

Aerobic Treatment Unit (ATU): A mechanical wastewater treatment unit that provides secondary
wastewater treatment for single home, cluster of homes, or commercial establishments by mixing
air (oxygen) and aerobic and facultative microbes with the wastewater. ATUs typically use either a
suspended growth process (such as activated sludge, extended aeration and batch reactors), fixed
film process (similar to a trickling filter), or a combination of the two treatment processes.

Alternative Onsite Treatment System: A wastewater treatment system that includes different
components than typically used in a conventional septic tank and subsurface wastewater infiltration
system (SWIS). An alternative system is used to achieve acceptable treatment and dispersal of
wastewater where conventional systems either may not be capable of protecting public health and
water quality, or are inappropriate for properties with shallow soils over groundwater or bedrock or
soils with low permeability. Examples of components that may be used in alternative systems
include sand filters, aerobic treatment units, disinfection devices, and alternative subsurface
infiltration designs such as mounds, gravelless trenches, and pressure and drip distribution.

Centralized Wastewater System: A managed system consisting of collection sewers and a single
treatment plant used to collect and treat wastewater from an entire service area. Traditionally, such
a system has been called a Publicly Owned Treatment Works (POTW) as defined in 40 CFR 122.2.

Cesspool: A drywell that receives untreated sanitary waste containing human excreta, which
sometimes has an open bottom and/or perforated sides (40 CFR 144.3). Cesspools with the
capacity to serve 20 or more persons per day were banned in federal regulations promulgated on
December 7, 1999. The construction of new cesspools was immediately banned and existing large-
capacity cesspools must be replaced with sewer connections or onsite wastewater treatment
systems by 2005.

Cluster System: A wastewater collection and treatment system under some form of common
ownership which collects wastewater from two or more dwellings or buildings and conveys it to a
treatment and dispersal system located on a suitable site near the dwellings or buildings.

Construction Permit: A permit issued by the designated local regulatory authority that allows the
installation of a wastewater treatment system in accordance with approved plans and applicable
codes.

Conventional Onsite Treatment System: A wastewater treatment system consisting of a septic
tank and a typical trench or bed subsurface wastewater infiltration system.

Decentralized System: Managed onsite and/or cluster system(s) used to collect, treat, and
disperse or reclaim wastewater from a small community or service area.

Dispersal System: A system which receives pretreated wastewater and releases it into the air,
surface or ground water, or onto or under the land surface. A subsurface wastewater infiltration
system is an example of a dispersal system.

Engineered Design: An onsite or cluster wastewater system that is designed and certified by a
licensed/certified designer to meet specific performance requirements for a particular wastewater
on a particular site.
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Environmental Sensitivity: The relative susceptibility to adverse impacts of a water resource or
other receiving environment from dispersal of wastewater and/or its constituents. The impacts may
be low, acute (i.e. immediate and significantly disruptive), or chronic (i.e. long-term, with gradual
but serious disruptions).

Large Capacity Septic System: A soil dispersal treatment system having the capacity to serve 20
or more persons-per-day subject to EPA’s Underground Injection Control regulations.

Management Model: A program consisting of thirteen elements that is designed to protect and
sustain public health and water quality through the use of appropriate policies and administrative
procedures that define and integrate the roles and responsibilities of the regulatory authority,
system owner, service providers and management entity, to ensure that onsite and cluster
wastewater treatment systems are appropriately managed throughout their life cycle. The program
elements include public education and participation, planning, performance requirements, training
and certification/licensing, site evaluation, design, construction, operation and maintenance,
residuals management, compliance inspections/monitoring, corrective actions and enforcement,
record keeping, inventory, and reporting, and financial assistance and funding. Management
services should be provided by properly trained and certified personnel and tracked via a
comprehensive management information system.

National Pollutant Discharge Elimination System (NPDES) Permit: A national program under
Section 402 of the Clean Water Act for regulation of discharges of pollutants from point sources to
waters of the United States. Discharges are illegal, unless authorized by an NPDES permit.

Onsite Service Provider: A person who provides onsite system services. They include but are not
limited to designers, engineers, soil scientists, site evaluators, installers, contractors, operators,
managers, maintenance service providers, pumpers, and others who provide services to system
owners or other service providers.

Onsite Wastewater Treatment System (OWTS): A system relying on natural processes and/or
mechanical components to collect, treat, and disperse or reclaim wastewater from a single dwelling
or building.

Operating Permit: A renewable and revocable permit to operate and maintain an onsite or cluster
treatment system in compliance with specific operational or performance requirements stipulated
by the regulatory authority.

Performance-Based Management Program: A program designed to protect public health and
water quality by seeking to ensure sustained achievement of specific, measurable performance
requirements based on site and risk assessments.

Performance Requirement: Any requirement established by the regulatory authority to assure
future compliance with the public health and water quality goals of the community, the state or tribe,
and the federal government. Performance requirements can be expressed as numeric limits (e.g.,
pollutant concentrations, mass loads, wet weather flow, structural strength) or narrative
descriptions of desired conditions or requirements (e.g., no visible scum, sludge, sheen, odors,
cracks, or leaks).
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Permitting Authority: The state, tribal, or local unit of government with the statutory or delegated
authority to issue permits to build and operate onsite wastewater systems.

Prescription-Based Management Program: A program designed to preserve and protect public
health and water quality through specification of pre-engineered system designs for specific sets
of site conditions, which if sited, designed, and constructed properly, are deemed to meet public
health and water quality standards.

Prescriptive Requirements: Specifications for design, installation and other procedures and
practices for onsite or cluster wastewater systems on sites that meet stipulated criteria. Proposed
deviations from the stipulated criteria, specifications, procedures, and/or practices require formal
approval from the regulatory authority.

Regulatory Authority (RA): The unit of government that establishes and enforces codes related
to the permitting, design, placement, installation, operation, maintenance, monitoring, and
performance of onsite and cluster wastewater systems.

Residuals: The solids generated and/or retained during the treatment of wastewater. They include
trash, rags, grit, sediment, sludge, biosolids, septage, scum, grease, as well as those portions of
treatment systems that have served their useful life and require disposal such as the sand or peat
from a filter. Because of their different characteristics, management requirements can differ as
stipulated by the appropriate Federal Regulations.

Responsible Management Entity (RME): A legal entity responsible for providing various
management services with the requisite managerial, financial, and technical capacity to ensure the
long-term, cost-effective management of decentralized onsite and/or cluster wastewater treatment
facilities in accordance with applicable regulations and performance requirements.

Septage: The liquid and solid materials pumped from a septic tank during cleaning operations.

Septic Tank: A buried, watertight tank designed and constructed to receive and partially treat raw
wastewater. The tank separates and retains settleable and floatable solids suspended in the
wastewater and discharges the settled wastewater for further treatment and dispersal to the
environment.

Source Water Assessment: A study and report required by the Source Water Assessment
Program (SWAP) of the Safe Drinking Water Act addressing the capability of a given public water
system to protect water quality that includes delineation of the source water area, identification of
potential sources of contamination in the delineated area, determination of susceptibility to those
sources, and public notice of the completed assessment.

Underground Injection Well: A constructed system designed to place waste fluids above, into, or
below aquifers classified as underground sources of drinking water. As regulated under the
Underground Injection Control (UIC) Program of the Safe Drinking Water Act (40 CFR Parts 144 &
146), injection wells are grouped into five classes. Class 5 includes shallow systems such as
cesspools and subsurface wastewater infiltration systems. Subsurface wastewater infiltration
systems with the capacity to serve 20 or more people per day, or similar systems receiving non-
sanitary wastes, are subject to federal regulation. Class V motor vehicle waste injection wells and
large-capacity cesspools are specifically prohibited under the UIC regulations.
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Chapter 1 — ONSITE SEWAGE FACILITIES (OSSF) ONSITE
SYSTEMS

Section Focus: You will learn about the Clean Water Act and the basics of the decentralized or
onsite wastewater facility and its operational requirements, septic tank and septage requirements.
At the end of this section, you the student will be able to describe the basics of an onsite system
OSSF and Subsurface Wastewater Infiltration Systems (SWIS) and (Decentralized Wastewater
Facility or Cluster Septic System Applications). 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: Onsite sewage treatment system installers/operators provide and maintain
septic systems in compliance with all state and federal requirements and permits to ensure that
untreated wastewater will not contaminate the environment or pollute waterways.

SEPTIC TANK
(SEPTIC SYSTEM)

SURFACE

w-OFF

AQUIFER

RECHARGE

FLOW OF GROUNDWATER -

A= AN ONSITE WASTEWATER SYSTEM / EFFECTS ON GROUNDWATER

Onsite sewage treatment system installers/operators are responsible for the proper construction or
installation of onsite systems and provide septic system owners with best management practices to
keep their septic systems functioning properly. These practices are really about recycling water:
cleaning wastewater and returning safe water to the water cycle. If a septic system is not functioning
properly, clean water is not returned to our groundwater systems. Our goal as onsite operators is
to ensure that wastewater is properly treated while protecting human and environmental health in
a cost-effective manner.
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Onsite or septic systems are wastewater systems designed to treat and dispose of effluent on the
same property that produces the wastewater. Onsite/decentralized wastewater treatment systems,
commonly called septic systems. Most of you are very familiar with septic tanks but few are familiar
with running a OSSF or clustered facilities. These septic systems treat sewage from homes and
businesses that are not connected to a centralized wastewater treatment plant but can be
connected to a small OSSF or clustered facility.

Decentralized treatment systems include individual onsite septic systems, cluster systems, large
septic systems and alternative wastewater treatment technologies like constructed wetlands,
recirculating sand filters, mound systems, and ozone disinfection systems.

A septic tank and drainfield combination is the oldest and most common type of OSSF, although
newer aerobic and biofilter units exist which represent scaled down versions of municipal sewage
treatments. OSSFs account for approximately 25% of all domestic wastewater treatment in the
United States.

In the United States, onsite sewage facilities collect, treat, and release about 4 billion US gallons
(15,000,000 m3) of treated effluent per day from an estimated 26 million homes, businesses, and
recreational facilities nationwide (U.S. Census Bureau, 1997).

Recognition of the impacts of onsite systems on ground water and surface water quality (e.g.,
nitrate and bacteria contamination, nutrient inputs to surface waters) has increased interest in
optimizing the systems' performance.

Public health and environmental protection officials now acknowledge that onsite systems are not
just temporary installations that will be replaced eventually by centralized sewage treatment
services, but permanent approaches to treating wastewater for release and reuse in the
environment. Onsite systems are recognized as viable, low-cost, long-term, decentralized
approaches to wastewater treatment if they are planned, designed, installed, operated, and
maintained properly (USEPA, 1997).

NOTE: In addition to existing state and local oversight, decentralized wastewater treatment
systems that serve more than 20 people might become subject to regulation under the USEPA's
Underground Injection Control Program, although EPA has proposed not to include them
(64FR22971:5/7/01).

Although some onsite wastewater management programs have functioned successfully in the past,
various problems persist. Most current onsite regulatory programs focus on permitting, installation,
training and certification.
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Onsite Treatment Processes

Onsite sewage treatment systems provide septic system owners with best management practices
to keep their septic systems functioning properly. These practices are really about recycling water:
cleaning wastewater and returning safe water to the water cycle. If a septic system is not functioning
properly, clean water is not returned to our groundwater systems. Our goal is to ensure that you
can treat your wastewater while protecting human and environmental health in a cost-effective
manner.

The high cost of centralized wastewater treatment plants and the advances made in individual and
cluster (decentralized) system technologies have expanded the array of available treatment options
and supported development of a more tailored approach to wastewater management services.

Today, wastewater collection and treatment can be closely matched to the types and quantities of
sewage generated through a “just in time” modular approach financed via a “user pays” cost
structure. Options now exist that span the full spectrum of treatment facilities, from large centralized
plants, to large and small soil-discharging clustered facilities, to individual treatment systems
providing conventional or enhanced service.
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Key Considerations

Wastewater flow and strength, site and local infrastructure conditions, and performance
requirements for the dispersed or discharged effluent are all key considerations in deciding what
type of wastewater collection and treatment system is needed and how it should be designed.

Onsite systems treat wastewater and disperse it on the property where it is generated. When
functioning properly, onsite systems prevent human contact with sewage, and prevent
contamination of surface and groundwater. Factors that affect the proper functioning of onsite
systems include the site and soil conditions, design, installation, operation and maintenance.

Report to Congress

Nearly one in four households in the United States depends on an individual septic (onsite) system
(referred to as an onsite system) or small community cluster system to treat wastewater. In far too
many cases, these systems are installed and largely forgotten - until problems arise.

EPA concluded in its 1997 Report to Congress that "adequately managed decentralized
wastewater systems are a cost-effective and long-term option for meeting public health and water
quality goals, particularly in less densely populated areas." The difference between failure and
success is the implementation of an effective wastewater management program. Such a program,
if properly executed, can protect public health, preserve valuable water resources, and maintain
economic vitality in a community.

Public Health and Water Resource Impacts

State and tribal agencies report that onsite septic systems currently constitute the third most
common source of ground water contamination and that these systems have failed because of
inappropriate siting or design or inadequate long-term maintenance (USEPA, 1996a).

In the 1996 Clean Water Needs Survey (USEPA, 1996b), states and tribes also identified more
than 500 communities as having failed septic systems that have caused public health problems.
The discharge of partially treated sewage from malfunctioning onsite systems was identified as a
principal or contributing source of degradation in 32 percent of all harvest-limited shellfish growing
areas.

Onsite wastewater treatment systems have also contributed to an overabundance of nutrients in
ponds, lakes, and coastal estuaries, leading to the excessive growth of algae and other nuisance
aquatic plants (USEPA, 1996b).

In addition, onsite systems contribute to contamination of drinking water sources. USEPA estimates
that 168,000 viral illnesses and 34,000 bacterial illnesses occur each year as a result of
consumption of drinking water from systems that rely on improperly treated ground water.
Malfunctioning septic systems have been identified as one potential source of ground water
contamination (USEPA, 2000).
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Conventional Sewerage System Types

We will examine the different types of sewage systems. There are Centralized (public) and
Decentralized (private).

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..

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.

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.

Onsite/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. You as the operator must 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 onsite/wastewater collection systems 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 OSSF/wastewater collection system for granted. In truth, these operators must work hard
to keep it functioning properly.
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Few governmental programs address onsite system operation and maintenance, resulting in
failures that lead to unnecessary costs and risks to public health and water resources. Moreover,
the lack of coordination among agencies that oversee land use planning, zoning, development,
water resource protection, public health initiatives, and onsite systems causes problems that could
be prevented through a more cooperative approach.

Effective management of onsite systems requires rigorous planning, design, installation, operation,
maintenance, monitoring, and controls.

Sewage Disposal Service means:
(a) Constructing onsite wastewater treatment systems, including placing portable toilets, or any
part of one;

(b) Pumping out or cleaning onsite wastewater treatment systems, including portable toilets, or any
part of one;

(c) Disposing of material derived from pumping out or cleaning onsite wastewater treatment
systems. including portable toilets; or

(d) Grading, excavating, and earth-moving work connected with the operations described in
subsection
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What is Wastewater Composed of?

SUSPENDED SOLIDS
SETTLEABLE COLLODIAL IMPURITIES

NUTRIENTS
PHOSPHORUS (P) / NITROGEN (N )/ CARBON (C}

COD (CHEMCIAL OXYGEN DEMAND)

DISSOLVED ORGANICS

TDS (TOTAL DISSOLVED SOLIDS) /
Na (SODIUM) / Ca (CALCIUM} Mg (MAGNESIUM) /
Cl (CHLORINE / B (BORON}

TYPES OF WASTEWATER CONTAMINANTS

Technical
Learning
— College

PRIORITY POLLUTANTS ‘
ORGANIC / INORGANIC ON BASIS OF THEIR [REFRACTORY ORGANICS |
KNOWN CARCINOGENICITY /
ACUTE TOXICITY W A ST EW ATE R TOXICITY BIOTA (Plant Life) AND HUMANS
BIODEGRADABLE ORGANIC CO N TAMl N AN TS [PATHOGENS AND PARASITES|
COMPOUNDS VIRUSES | BACTERIA/
BOD (BIOCHEMICAL OXYGEN DEMAND) THEIR MICROBES

HEAVY METALS

As (ARSENIC / Cd (CADMIUM) [ Pb (LEAD} /
Ni (NICKEL) / Zn (ZINC)/ Hg (MERCURY)

FTYPES OF WASTEWATER l

DOMESTIC
WASTEWATER

USED WATER WHICH HAS
BEEN DISCHARGED FROM
RESIDENTIAL AREA
1

ALSO CAN BE KNOWN AS
MUNICIPAL WASTEWATER

I
CONTAINS ORGANIC &
INORGANIC SOLIDS &
MICROORGANISMS (Bacteria)
I

COMPOQSITION OF WASTE
WATER DEPENDS ON
THE SOURCE
Technical

s~ Learning
College

INDUSTRIAL
WASTEWATER

m

WASTEWATER GENERATED
BY MEDIUM & LARGE SCALE
INDUSTRIES

VARY IN QUANTITY & QUALITY
FROM INDUSTRY TO INDUSTRY
AND PROCESS TO PROCESS

CONTAINS ORGANIC & INORGANIC
SOLIDS & MICROORGANISMS
(Bacteria)

WASTEWATER TYPES
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This information is important for those who take care of larger septic or onsite systems
that need to treat the wastewater.
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Why is EPA concerned about Onsite Wastewater Treatment Systems?

Onsite wastewater systems include a wide range of individual and cluster treatment systems that
process household and commercial sewage. These systems are used in approximately 20 percent
of all homes in the United States. An estimated 10 to 20 percent of these systems malfunction each
year, causing pollution to the environment and creating a risk to public health.

Who regulates Onsite Wastewater Treatment Systems?
States, tribes and local governments are responsible for regulating individual onsite systems. EPA
provides guidance and technical assistance to help develop and enhance onsite programs.
o EPA regulates large capacity septic systems under the Underground Injection Well
program.
o EPA regulates system discharges to surface waters under the National Pollutant
Discharge Elimination System.
o EPA regulates disposal of sewage sludge (biosolids) and domestic septage under 40 CFR
Part 503.

What is EPA doing to help manage onsite systems?

o EPA develops voluntary policies and guidance for onsite wastewater management
programs.

o EPA sponsors state-of-the-art research on onsite and clustered wastewater system
technologies through demonstration projects.

o EPA works with state and local officials, industry professionals, and partner organizations
to support onsite wastewater management.

o EPA promotes homeowner awareness to strengthen onsite wastewater management.

Advanced wastewater treatment increases the percentage of contaminants, particularly nitrogen
and fecal coliform, removed in wastewater.

Advanced pretreatment components typically follow primary treatment from septic tanks and
decrease the constituents of concern before they reach the final treatment and dispersal
component.

Advanced pretreatment components are used when a site has a high risk to public or environmental
health and primary treatment is not protective enough.

Key Terms

Aerobic Sewage Treatment Facility: Means a sewage treatment plant that incorporates a means
of introducing air and oxygen into the sewage to provide aerobic biochemical stabilization during a
detention period. Aerobic sewage treatment facilities may include anaerobic processes as part of
the treatment system.

Aerobic System: Means an alternative system that incorporates a septic tank or other treatment
facility, an aerobic sewage treatment facility, and an absorption facility to provide treatment before
dispersal.

Alternative System: Means any onsite wastewater treatment system DEQ or the Commission
approves for use in lieu of the standard subsurface system.
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Onsite Sewer Systems Customers Do's and Don'ts

Do not treat an onsite wastewater treatment system as if it were a normal centralized sewer system
(Items flushed down the toilet do not disappear).

Do not flush household wastes such as:
Coffee grinds Kitty Litter Cigarette butts Disposable diapers fat, grease or oil Paper towels
Feminine hygiene products

Do not flush hazardous chemicals, such as:
Paints, Paint thinners, Medications, Pesticides, Varnishes and Waste oils

Do not build driveways, storage buildings or other structures over the septic tank or drainfield.
Do not send the back-flush water from a water softener into your septic system.

Do divert rainwater coming from driveways and roofs from drainfields. Flooding of the drainfield
with excessive water will keep the soil from naturally cleaning the wastewater, leading to
groundwater pollution.

Do use water wisely by fixing leaking faucets and toilets, install low-flow devices, take shorter
showers and shallower baths, and wash only full loads of dishes and laundry to help reduce the
wastewater volume the system must treat. The more wastewater you produce, the more your tank
and drainfield must treat. Continuous saturation can affect the quality of the soil and its ability to
naturally remove toxins, bacteria, and viruses from the water.

Do maintain a grass cover over drainfield area.

Do use household cleaning materials in moderation. They seldom affect the operation of a septic
system when used in moderation.

Do leave stand pipes extending at least 24” above the surface. If you must cut them down be sure
to measure and mark their location on a drawing of your system so they may be located for pumping
maintenance in the future.

Do not wait until you have a problem - Pump Regularly!

If the buildup of solids, sludge, in the tank becomes too high, solids move to the drainfield and can
clog and strain the system to the point where a new drainfield will be needed. TLC recommends
pumping every 2 years. If you have a garbage disposal, hot tub, or whirlpool you should increase
the pumping frequency to once a year.

Do not add chemical or biological additives to your septic tank. Because of the cold soil
temperatures typically found in Alaska, adding performance enhancing additives like yeast,
bacteria or chemicals to your septic tank is of little value. In fact, in some cases, these additives
can be harmful to your system or the environment.
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Individual Wastewater Systems

Individual treatment systems collect, treat, and disperse wastewater from an individual property
and are associated with low-density communities and developments, such as rural residential and
small commercial developments. Individual systems generally consist of one or more treatment
devices (e.g., septic tank, fixed film treatment unit) and a subsurface dispersal system.

The operation and maintenance requirements of an individual system can vary greatly depending
on the type of system. For example, mechanical systems, such as activated sludge-based units,
require servicing three to four times a year, while conventional systems need service or pumping
every three to seven years, depending on occupancy and use.

Conventional Systems

Conventional “septic” systems are the most widely used wastewater treatment system. These
systems are simple to operate and, when properly designed, constructed, and maintained, do an
excellent job of removing pollutants from wastewater. In most communities, the operation and
maintenance of conventional systems is the responsibility of the homeowner.

Conventional systems require periodic pumping to remove the solids, fats, oils, and grease that
accumulate in the septic tank.

When a system is poorly maintained and not pumped out on a regular basis, sludge (solid material)
can build up inside the tank and may ultimately clog the absorption field, making the system
unusable.

Most conventional system designs now include risers that allow access to inspect tanks and
determine pumping needs.

38
TLC OSSF ©1/1/2021 (866) 557-1746



EPA Onsite Treatment Considerations
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The high cost of centralized wastewater treatment plants and the advances made in individual and
cluster (decentralized) system technologies have expanded the array of available treatment options
and supported development of a more tailored approach to wastewater management services.

Today, wastewater collection and onsite treatment can be closely matched to the types and
quantities of sewage generated through a “just in time” modular approach financed via a “user
pays” cost structure.

Options now exist that span the full spectrum of treatment facilities, from large centralized plants,
to large and small soil-discharging clustered facilities, to individual treatment systems providing
conventional or enhanced service.

Key Considerations

Wastewater flow and strength, site and local infrastructure conditions, and performance
requirements for the dispersed or discharged effluent are all key considerations in deciding what
type of wastewater collection and treatment system is needed and how it should be designed.

Onsite systems treat wastewater and disperse it on the property where it is generated. When
functioning properly, onsite systems prevent human contact with sewage, and prevent
contamination of surface and groundwater. Factors that affect the proper functioning of onsite
systems include the site and soil conditions, design, installation, operation and maintenance.
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Report to Congress

Nearly one in four households in the United States depends on an individual septic (onsite) system
(referred to as an onsite system) or small community cluster system to treat wastewater. In far too
many cases, these systems are installed and largely forgotten - until problems arise.

EPA concluded in its 1997 Report to Congress that "adequately managed decentralized
wastewater systems are a cost-effective and long-term option for meeting public health and water
quality goals, particularly in less densely populated areas." The difference between failure and
success is the implementation of an effective wastewater management program. Such a program,
if properly executed, can protect public health, preserve valuable water resources, and maintain
economic vitality in a community.

Public Health and Water Resource Impacts

State and tribal agencies report that onsite septic systems currently constitute the third most
common source of ground water contamination and that these systems have failed because of
inappropriate siting or design or inadequate long-term maintenance (USEPA, 1996a).

In the 1996 Clean Water Needs Survey (USEPA, 1996b), states and tribes also identified more
than 500 communities as having failed septic systems that have caused public health problems.
The discharge of partially treated sewage from malfunctioning onsite systems was identified as a
principal or contributing source of degradation in 32 percent of all harvest-limited shellfish growing
areas.

Onsite wastewater treatment systems have also contributed to an overabundance of nutrients in
ponds, lakes, and coastal estuaries, leading to the excessive growth of algae and other nuisance
aquatic plants (USEPA, 1996b).

In addition, onsite systems contribute to contamination of drinking water sources. USEPA estimates
that 168,000 viral illnesses and 34,000 bacterial illnesses occur each year as a result of
consumption of drinking water from systems that rely on improperly treated ground water.
Malfunctioning septic systems have been identified as one potential source of ground water
contamination (USEPA, 2000).
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Basic Onsite Treatment Process

Individual and clustered wastewater systems are designed to accomplish the same thing—the
treatment of wastewater—but how this is accomplished is based on the type of treatment
technology used. Treatment processes or methods are often described as primary, secondary, and
tertiary or advanced, as summarized below:

INSPECTION
PORTS

/ |\

SEPTIC TANK

DISTRIBUTION
BOXES

Primary Treatment

Physical treatment processes involving capture of solids and fats/oils/grease in an enclosed vessel,
typically by settling and flotation, such as provided in a septic tank or grease interceptor tank. This
process also includes trapping of solids via septic tank effluent filters or screens prior to discharge
of the tank effluent.

Secondary Treatment
Biological and chemical processes designed to remove organic matter, mostly through digestion
and decomposition, often aided by introduction of or exposure to atmospheric oxygen.

A typical standard for secondary effluent is biochemical oxygen demand (BOD) and total
suspended solids (TSS) concentrations less than or equal to 20 mg/L each on a 30-day average
basis. These standards can be achieved via flow through unsaturated soil or other media (e.g.,
sand, gravel, textile, peat, and plastic media) or within an aerated vessel or chamber.
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Tertiary (Advanced) Treatment

Advanced treatment of wastewater includes enhanced organic matter removal, pathogen
reduction, and nutrient removal. Standards for advanced or tertiary effluent vary according to
regulatory requirements.

Typical effluent quality parameters can include nitrate-nitrogen (e.g., no more than 10-20 mg/l),
phosphorus (e.g., 1-5 mg/l or less), and bacteria (fecal coliform less than 10 colony forming units
per 100 ml). Advanced treatment can occur via process controls (e.g., alternating oxic/anoxic
conditions) or through exposure to additives or media designed to cause chemical or other
reactions (e.g., disinfection, phosphorus precipitation). We will cover these in detail later and in the
next chapter.

Key Septic Terms
Alternative System: Means any onsite wastewater treatment system DEQ or the Commission
approves for use in lieu of the standard subsurface system.

Anaerobic: The absence of dissolved molecular oxygen.

Black Waste: Means human body wastes including feces, urine, other substances of body origin,
and toilet paper.

Cesspool: Means a lined pit that receives raw sewage, allows separation of solids and liquids,
retains the solids, and allows liquids to seep into the surrounding soil through perforations in the
lining.

Effective Seepage Area: Means the sidewall area within an absorption trench or a seepage trench
from the bottom of the trench to a level 2 inches above the distribution pipes, the sidewall area of
any cesspool, seepage pit, unsealed earth pit privy, graywater waste absorption sump seepage
chamber, or trench with drain media substitute, or the bottom area of a pressurized soil absorption
facility installed in soil.

Equal Distribution: Means the distribution of effluent to a set of absorption trenches in which each
trench receives effluent in equivalent or proportional volumes.

Holding Tank System: Means an alternative system consisting of the combination of a holding
tank, service riser, and level indicator (alarm), designed to receive and store sewage for intermittent
removal for treatment at another location.

Intermittent Sand Filter: Means a conventional sand filter.
Pretreatment: Means the wastewater treatment that takes place prior to discharging to any
component of an onsite wastewater treatment system, including but not limited to pH adjustment,

oil and grease removal, BOD5 and TSS reduction, screening, and detoxification.

Privy: Means a structure used for disposal of human waste without the aid of water. It consists of
a shelter built above a pit or vault in the ground into which human waste falls.
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Common Septic Systems - Basics

The septic system is a natural method of treating and disposing liquid household waste. The first
component of all septic systems is the tank. Most tanks are split into two compartments and have
pipe baffles and an outlet filter to ensure the solids stay in the tank.

The biologic process begins in the tank where the effluent separates into layers and begins the
process of decomposition.

Bacteria, which are naturally present in all septic systems, begin to digest the solids that have
settled to the bottom of the tank, transforming a large percentage of these solids into liquids and
gases. When liquids within the tank rise to the level of the outflow pipe, they enter the next part of
the treatment system (pre-treatment device, distribution box, pump chamber, etc., depending on
the type of system). Final treatment of the effluent always occurs in the soil where additional
microbes break down the waste and the “clean” water is put back into the ground thereby
recharging the aquifers.

Wastewater contains several undesirable pollutants. Pathogens such as viruses or bacteria can
enter drinking water supplies creating a potential health hazard.

Nutrients and organic matter entering waterways can lead to tremendous growth in the quantity of
aquatic microorganisms. Metabolic activity of these microbes can reduce oxygen levels in the water
causing aquatic life to suffocate. Septic system regulations attempt to reduce the chance of these
pollutants from having a negative impact on people and animals.

Types of Systems — General
There are many, many types and sizes of septic systems available today.
Generally speaking, the systems are divided up into four basic categories:
e Standard Gravity (treatment level “E”)
o Pressure Distribution(treatment level “E”, pressure)
e Advanced Treatment, below ground (treatment level “A” or “B”)
o Advanced Treatment, above ground (treatment level “A” or “B”)

The first two types (standard gravity and pressure distribution) are relatively straightforward, non-
proprietary system types.

Standard gravity systems require three feet of "good" soil under the trenches while pressure
distribution systems only require two feet.

Advanced Treatment systems are more complicated and treat the wastewater to a fairly high level
before allowing it to reach the soil. Because of this treatment, they can be used where there is only
one foot of "good" dirt beneath the trench bottom.

Advanced treatment systems come in many makes, models and sizes. Some are proprietary, name
brand systems and others are not. We will cover these systems in the next chapter.

Many systems today include pump(s), control panels, graveless infiltration chambers and effluent

filters. Some systems even include textile filters, aerobic digestion and/or ultraviolet disinfection!.
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Conventional Septic Systems Typically have three Main Components.

1. A septic tank, this separates the solids from the liquids, and serves a storage area for the solids
to decompose and if properly maintained will decompose the solids faster than they build up.

2. A drain field, this allows the separated water to drain out of the system and to absorb into the
leach field.

3. Soil is the final treatment area for the effluent water to be treated; microorganisms in the soil will
treat the drain water before it peculates out of the system. If installed properly, the conventional
system is environmentally safe, long lasting and almost maintenance free. This is why septic
system design is so important.

Pressure Distribution

Pressure distribution systems are usually required when there is less than optimal soil depth
available for complete treatment of the effluent by a gravity system. A minimum of two feet of
properly drained soil is required under the trenches. The tank and drainfield size are normally the
same as a standard gravity system, but the method by which the effluent is distributed to the soil is
different.

A pump or sometimes a siphon is used to pressurize the effluent into a small underground pvc pipe
which transports it to the drainfield. The drainfield itself consists of pipe and rock, graveless
chambers or drip irrigation tubing. Unlike a standard gravity system, a pressure distribution system
wets the entire length of the trench each time the pump turns on. This allows the effluent to be
spread over a larger area and receive better treatment from the soil.

l_ Unconfined Aquifer —17 Confined Aquifer —l
Recharge

Water Wells

Cone of Depression

Aquifer Description

Septic Tanks, Cesspools, and Privies

A major cause of ground-water contamination in many areas of the United States is effluent, or
outflow, from septic tanks, cesspools, and privies. Approximately one fourth of all homes in the
United States rely on septic systems to dispose of their human wastes. If these systems are
improperly sited, designed, constructed, or maintained, they can allow contamination of the
ground water by bacteria, nitrates, viruses, synthetic detergents, household chemicals, and
chlorides. Although each system can make an insignificant contribution to ground-water
contamination, the sheer number of such systems and their widespread use in every area that
does not have a public sewage treatment system makes them serious contamination sources.
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Commonly Found Decentralized (Septic) Sewage Systems
We will cover these in more details in later chapters.
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Conventional Septic Systems Detailed

Conventional treatment systems are the most commonly used wastewater treatment
technologies, combining primary and secondary treatment. These systems are the least
expensive in terms of total cost but require specific conditions (e.g., at least 24-36 inches of
unsaturated soil) and maintenance to perform adequately.

A conventional wastewater treatment system consists of a septic tank and a soil absorption field
that allows primary treatment (i.e., septic tank) effluent to infiltrate into unsaturated soil. Flow
through the system usually occurs via gravity but can be aided by a pump, if necessary, operated
by a float switch or timer.

Conventional systems can serve individual homes or businesses, or clusters of buildings. The
most frequently used treatment system design for a single family home is a conventional system
serving an individual home. As noted above, the conventional system has two principal parts—
the tank and soil absorption field. The septic tank treats wastewater by allowing floatable materials
(e.g., fats, oils, grease) to rise to the surface, forming a scum layer, and the heavier solids to sink
to the bottom, creating a layer of sludge. The tank effluent is similar to that of primary
sedimentation in larger treatment facilities, except that it is generally devoid of oxygen (i.e.,
anaerobic).
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The soil absorption system facilitates aerobic treatment and filtration of the remaining
contaminants. Subsurface discharge of effluent to the soil can be configured to optimize treatment
via pressurized time-dosing of preset volumes of treated wastewater, which facilitates
oxygenation of the soil matrix between doses, promotes film flow of wastewater over soil particles,
and ensures a uniform and consistent application of effluent to the entire drainfield. The laws of
most states and counties prohibit the direct discharge of septic tank effluent onto the ground
surface. Surface water discharges must be covered by an approved NPDES permit. Individual
systems require periodic pumping of the tank (e.g., every 5-7 years) and inspection of the
dispersal field for signs of problems, such as wastewater surfacing, soggy soil, and odor.

Studies of conventional system costs indicate that installation costs can range from $3,500 to
$6,000 or more, depending on local labor and materials expenses, site conditions, permit fees,
and other factors. Annual operation, inspection, and maintenance costs vary, but average about
$30 to $100 per year, depending on state or local requirements.

When functioning properly, individual or clustered conventional systems are effective in treating
or removing pollutants. There are also many advanced technologies that have been developed
for situations where conventional systems are not appropriate. The next section discusses
alternatives for sites that do not meet minimum requirements for conventional systems or require
advanced treatment due to more stringent treatment standards.

Basic Onsite Wastewater Treatment Systems and Components

Building sewers and other sewer lines: watertight pipes, which carry waste by gravity from a
building to the onsite system or carry effluent by gravity from sewage tanks to other system
components.

Septic Tanks

A watertight, covered container designed and constructed to receive the discharge of sewage
from a building sewer. Its function is to separate solids from liquid, digest organic matter, store
liquids through a period of detention and allow the clarified liquids to discharge to other
components of an onsite system. Solids are stored and periodically need to be pumped out and
hauled to a point for further treatment.

Septic/Sewage Tank Removal
Unused sewage tanks need to be properly abandoned to prevent them from becoming a safety
hazard.

Advanced Pretreatment Components Include:
e Aerobic treatment units (ATUS)
e Constructed wetlands
e Lagoons

Media Filters:

Trickling Filter
Sand/Gravel Filter
Foam Filter

Peat Filter

Textile Filter
Upflow Filter
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Subsurface Wastewater Infiltration Systems (SWIS) Operation
A typical septic system consists of a septic tank and a drainfield, or soil absorption field.

The septic tank digests organic matter and separates floatable matter (e.g., oils and grease) and
solids from the wastewater. Soil-based systems discharge the liquid (known as effluent) from the
septic tank into a series of perforated pipes buried in a leach field, chambers, or other special
units designed to slowly release the effluent into the soil.

Septic Treatment

A septic tank removes many of the settleable solids, oils, greases, and floating debris in the raw
wastewater, achieving 60 to 80 percent removal (Baumann et al., 1978; Boyer and Rock, 1992;
University of Wisconsin, 1978).

The solids removed are stored in sludge and scum layers, where they undergo liquefaction.
During liquefaction, the first step in the digestion process, acid forming bacteria partially digest
the solids by hydrolyzing the proteins and converting them to volatile fatty acids, most of which
are dissolved in the water phase. The volatile fatty acids still exert much of the biochemical
oxygen demand that was originally in the organic suspended solids. Because these acids are in
the dissolved form, they are able to pass from the tank in the effluent stream, reducing the BOD
removal efficiency of septic tanks compared to primary sedimentation.
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Typical septic tank BOD removal efficiencies are 30 to 50 percent (Boyer and Rock, 1992;
University of Wisconsin, 1978;). Complete digestion, in which the volatile fatty acids are converted
to methane, could reduce the amount of BOD released by the tank, but it usually does not occur
to a significant extent because wastewater temperatures in septic tanks are typically well below
the optimum temperature for methane producing bacteria.

Gases that form from the microbial action in the tank rise in the wastewater column. The rising
gas bubbles disturb the quiescent wastewater column, which can reduce the settling efficiency of
the tank. They also dislodge colloidal particles in the sludge blanket so they can escape in the
water column. At the same time, however, they can carry active anaerobic and facultative
microorganisms that might help to treat colloidal and dissolved solids present in the wastewater
column (Baumann and Babbit, 1953). Septic tank effluent varies naturally in quality depending on
the characteristics of the wastewater and condition of the tank.

Typical SWIS Performance

Results from numerous studies have shown that septic tanks (SWISs) achieve high removal rates
of many pollutants of concerns with the notable exception of nitrogen (N). Biochemical oxygen
demand (BOD), suspended solids, fecal bacteria indicators and surfactants are effectively
removed within 2-5 feet of unsaturated, aerobic soil.

Phosphorous and metals are removed by adsorption, ion exchange and precipitation. However,
the retention capacity of the soil is finite and will vary with different types of soil mineralogy, pH,
Redox potential and cation exchange capacity. The fate of viruses and toxic organic compounds
has not been fully researched.

Field and laboratory studies suggest that the soil is quite effective in removing viruses, but some
types of viruses apparently are able to leach from SWISs to the groundwater. Fine textured soils,
low hydraulic loadings, aerobic subsoils and high temperatures favor destruction of viruses and
toxic organics. The most significant documented threat to our groundwater supply from SWISs
are nitrates.

Designs and Configurations
Subsurface wastewater infiltration systems (SWISs) are the most commonly used systems for the
treatment and dispersal of onsite wastewater.

Infiltrative surfaces are located in permeable, unsaturated natural soil or imported fill material so
wastewater can infiltrate and percolate through the underlying soil to the ground water. As the
wastewater infiltrates and percolates through the soil, it is treated through a variety of physical,
chemical, and biochemical processes and reactions.

Many different designs and configurations are used, but all incorporate soil infiltrative surfaces
that are located in buried excavations. The primary infiltrative surface is the bottom of the
excavation, but the sidewalls also may be used for infiltration. Perforated pipe is installed to
distribute the wastewater over the infiltration surface.

A porous medium, typically gravel or crushed rock, is placed in the excavation below and around
the distribution piping to support the pipe and spread the localized flow from the distribution pipes
across the excavation cavity.
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Gravelless System

Other gravelless or "aggregate-free" system components may be substituted. The porous medium
maintains the structure of the excavation, exposes the applied wastewater to more infiltrative
surface, and provides storage space for the wastewater within its void fractions (interstitial
spaces, typically 30 to 40 percent of the volume) during peak flows with gravity systems.

A permeable geotextile fabric or other suitable material is laid over the porous medium before the
excavation is backfilled to prevent the introduction of backfill material into the porous medium.
Natural soil is typically used for backfilling, and the surface of the backfill is usually slightly
mounded and seeded with grass.

Subsurface wastewater infiltration systems provide both dispersal and treatment of the applied
wastewater. Wastewater is transported from the infiltration system through three zones.

Two of these zones, the infiltration zone and vadose zone, act as fixed-film bioreactors. The
infiltration zone, which is only a few centimeters thick, is the most biologically active zone and is
often referred to as the "biomat."

Carbonaceous material in the wastewater is quickly degraded in this zone, and nitrification occurs
immediately below this zone if sufficient oxygen is present. Free or combined forms of oxygen in
the soil must satisfy the oxygen demand generated by the microorganisms degrading the
materials.

If sufficient oxygen is not present, the metabolic processes of the microorganisms can be reduced
or halted and both treatment and infiltration of the wastewater will be adversely affected (Otis,
1985).

The vadose (unsaturated) zone provides a significant pathway for oxygen diffusion to reaerate
the infiltration zone (Otis, 1997, Siegrist et al., 1986). In addition, it is the zone where most sorption
reactions occur because the negative moisture potential in the unsaturated zone causes
percolating water to flow into the finer pores of the soil, resulting in greater contact with the soil
surfaces. Finally, much of the phosphorus and pathogen removal occurs in this zone (Robertson
and Harman, 1999; Robertson et al., 1998; Rose et al., 1999; Yates and Yates, 1988).

Specifically, this is how a typical Conventional Septic System works:
1. All water runs out of your house from one main drainage pipe into a septic tank.

2. The septic tank is a buried, water-tight container usually made of concrete, fiberglass, or
polyethylene. Its job is to hold the wastewater long enough to allow solids to settle down to the
bottom forming sludge, while the oil and grease floats to the top as scum.

3. Compartments and a T-shaped outlet prevent the sludge and scum from leaving the tank and
traveling into the drainfield area.

4. The liquid wastewater (effluent) then exits the tank into the drainfield.

5. The drainfield is a shallow, covered, excavation made in unsaturated soil. Pretreated
wastewater is discharged through piping onto porous surfaces that allow wastewater to filter
though the soil. The soil accepts, treats, and disperses wastewater as it percolates through the
soil, ultimately discharging to groundwater.
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If the drainfield is overloaded with too much liquid, it can flood, causing sewage to flow to the
ground surface or create backups in toilets and sinks.

6. Finally, the wastewater percolates into the soil, naturally removing harmful coliform bacteria,
viruses and nutrients. Coliform bacteria is a group of bacteria predominantly inhabiting the

intestines of humans or other warm-blooded animals.

contamination.
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Septic System - Pretreatment Components

Pretreatment components remove many of the contaminants from the wastewater to prepare the
effluent for final treatment and dispersal into the environment. The level of treatment is selected
to match the receiving environment and the intended use. The quantity of contaminants is reduced
to a level the soil can accept and treat. Many options exist for treatment prior to release into the
receiving environment. Wastewater pretreatment components include septic tanks, trash tanks,
and processing tanks, while aerobic treatment units, media filters, and constructed wetlands are
considered advanced pretreatment components.
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Components
e Septic Tank
Trash Tank
Processing Tank
Effluent Screen
Recirculation Tank
Final Treatment and Dispersal

Final treatment and dispersal components provide the final removal of contaminants and
distribute the effluent for dispersal back into the environment. Several options are available for
distributing wastewater in soil. Gravity flow systems are the most widely used dispersal
systems. These systems will continue to be used in areas where the soil separation distances
can be met, primarily because they are the least expensive alternative and require the least
amount of operation and maintenance.

Pressurized distribution methods overcome a variety of site limitations. Low pressure, subsurface
drip, and spray distribution systems are designed to function in difficult areas. These systems are
pressurized, which assists in providing even distribution of wastewater. These technologies also
facilitate reuse of wastewater in the landscape. These advantages, however, increase the
operation and maintenance requirements.
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Methods

Soil Adsorption Field
Conventional Drainfield System
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Mound System
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Bottomless Peat Filter
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Elevated (Mound or At-Grade) Systems Introduction

This system type includes a septic tank or prefabricated treatment unit to provide primary (and
sometimes secondary) treatment prior to discharging the effluent to a modified drainfield.

Effluent flows from the tank or treatment unit to a pump tank and periodically dosed to the modified
dispersal area, which is typically constructed of a layer of clean, uniformly graded sand on a
plowed or roughened natural soil surface.

The tank effluent is uniformly dosed onto the infiltrative surface within the mound, which may be
1-4 ft. above the natural grade. Sand within the mound compensates for shallow unsaturated soil
conditions below the natural grade.

- ) Gravel Bed
6 inch top soil

and vegetation

Mound Systems

Mound systems are appropriate for areas with a high water table or shallow, fractured bedrock.
After treatment through the sand, the effluent percolates directly into the soil under the mound.
At-grade systems feature effluent dispersal piping placed at natural grade, with the mound
consisting mostly of cover soil for the piping. The mound should have inspection ports, so
wastewater distribution across the infiltration area can be monitored.
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Distribution lines should have cleanouts so they can be flushed at least twice a year. Costs for
mound systems range from $12,000 to $45,000. The cost is mostly related to the delivered cost
of the mound materials and local labor costs. Operation and maintenance costs average $300-
$1,500 per year.
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AEROBIC WASTEWATER TREATMENT SYSTEM DIAGRAM

Aerobic Treatment Units

Aerobic treatment units (ATUs) consist of prefabricated units featuring consecutive or
compartmentalized tanks, pumps, blowers, and internal piping, and are designed to treat
wastewater via suspended or attached growth decomposition in an oxygen rich environment.

When oxygen is supplied, the rate of microbial activity and related treatment processes
accelerates. Three processes are involved in most aerobic systems: physical separation (mostly
settling), aerobic treatment (aeration and mixing), and clarification (final settling).

These processes may be in separate tanks, compartments of a single tank, or other
configurations. ATUs vary in design and can consist of simple activated sludge variations,
sequencing batch reactors, trickling filters, and combinations of two or more of these unit
processes.

ATU systems require permanent, regularly scheduled inspections and maintenance attention.
The National Sanitation Foundation has a certification program for aerobic treatment units based
on testing over a range of operating conditions.

An activated sludge ATU, where oxygen is added by injecting adding air into the wastewater, can
range between $10,000 and $20,000 installed with maintenance costs averaging $1,000 and
$2,500 per year.
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Fixed-Activated Sludge Treatment

ATUs cost slightly more than an activated sludge unit; however, maintenance costs are reduced
by half. The cost of Sequencing Batch Reactors, which perform all functions in a single tank, can
range $10,500 to $30,000 installed, with yearly maintenance costs at $1,500 to $2,500.
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Media Filters

Septic tank effluent can be applied to a layer of sand or gravel, a tank containing peat or plastic
media, or compartments of hanging textile or other material to improve oxygen access and
enhance biochemical treatment processes. A number of these so-called “media filters” are
available to treat wastewater.

Sand is the most commonly used media, but clean gravel, crushed glass, textile strips, peat, and
tire crumbs are also used, depending on site restrictions and state/local regulations. In single-
pass or intermittent filter (ISF) design, septic tank effluent is pump-dosed uniformly onto the media
at regular intervals 12 to 48 times per day.

As the effluent trickles through the media, suspended and some colloidal particles are filtered,
and bacteria growing on the media aerobically treat organic wastewater. Effluent that percolates
through the media bed is discharged to the soil dispersal field. Intermittent filters include higher
installed costs ($7,000 to $12,000) and have some potential for odors if septic tank effluent is the
influent stream.

Operation and maintenance costs run from $175 to $550 per year. Recirculating sand filters (RSF)
return two-thirds or more of the filter percolate to the pump dosing chamber, greatly improving
nitrogen removal (e.g., up to 50 percent or more, depending on influent nitrogen levels and other
factors).

Effluent quality from the RSF and ISF are typically less than 10 mg/L of BOD and TSS, however,
the facility size for an RSF is less, and it lacks the odor potential of the ISF. A recirculating filter
system costs $10,000 to $15,000 installed.

Operation and maintenance costs range from $350 to $1,500 per year. In addition to maintenance
of the pump and controls, dosing lines must be flushed and the pressure on each line checked at
6-month intervals.
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£l VEGETATIVE SUBMERGED BED (VSB)

Submerged-Flow Wetland or Vegetative Submerged-Bed (VSB)

This is used as an alternative to septic tanks or in addition to septic tanks or part of an OOSF
facility. Basically, this treatment system is often regulated by an certified wastewater treatment
operator, but all of this depends upon the size of the system and the local or state governments.
This type of treatment is very common for small OSSF facilities in many states. Septic tanks with
subsurface flow gravel bed wetlands have been used successfully in many areas including Texas,
Louisiana, Arizona, Indiana, and Kentucky. Constructed wetlands can have a relatively low
construction cost in areas where media and land is readily available.

Vegetative submerged beds are also called submerged-flow wetlands. This system type treats
septic tank effluent by horizontal flow through a lined bed of unmulched gravel planted with
wetland species. The plants fill in spaces between the rocks and provide aesthetic appeal.
Wetland systems are extremely passive and require little management in producing a good quality
effluent (typically BOD and TSS of less than 30 mg/L).

The treatment environment in the system is mostly anaerobic, with some aerobic microsites on
plant roots and near surface areas. Effluent is further treated when discharged to unsaturated soil
following flow through the wetland cell(s). Properly designed and constructed systems do not
require chemical additions or mechanical equipment.

Maintenance is important to prevent clogging the rock bed and influent and effluent structures.
The average cost of a VSB system can range from $7,000 to $25,000 installed. Operation and
maintenance costs are generally less than $500 per year.

59

TLC OSSF ©1/1/2021 (866) 557-1746



60
TLC OSSF ©1/1/2021 (866) 557-1746



INSPECTION
PORTS

4\

SEPTIC TANK

DISTRIBUTION
BOXES

Cluster Septic System Applications

A cluster system is designed to collect wastewater from two to several hundred homes. The
Cluster Wastewater Systems Planning Handbook lists a number of potential wastewater collection
technologies for small and large cluster systems, including: grinder pump systems, which
transport all sewage; effluent sewers, such as the septic tank effluent pump (STEP); the septic
tank effluent gravity (STEG) collection system; and vacuum systems.

Treatment facilities serving clustered buildings may range from a communal septic tank and soil
dispersal system to a more advanced treatment system.

Advanced systems may facilitate local reuse of the treated effluent for toilet flushing, irrigation,
industrial purposes, or to replenish aquifers. Cluster systems must be managed by an entity with
the technical, financial, and managerial capacity to effectively and efficiently handle operation,
maintenance, customer billing, repair/replacement, and other tasks.

An appropriate method of treatment is provided prior to final effluent distribution/disposition using
a suitable subsurface or surface effluent dispersal method. The method of treatment and final
dispersal of effluent are based on local conditions and treatment needs, and applicable regulatory
requirements.
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Advantages Cluster systems have a humber of advantages:
* Cost

* Flexibility in land use

* Maintenance

* Environmental protection Cost

Conventional sewer and treatment systems in can cost $20,000 or more per household (2000
prices), and can result in monthly sewage bills of over $100. The design and construction of the
sewage collection system is often responsible for two-thirds or more of the cost. Much of this is
due to the large-diameter gravity sewers, which must be laid on grade and can require very deep
excavations or a number of lift stations.

Small-diameter plastic pipes used in alternative systems are less expensive and easier to install
than conventional sewer pipes. Pressurized sewers do not rely on gravity to operate, so they can
be buried at shallow depths, just below the frost line, and follow the natural contours of the land,
saving on excavation costs.

Flexibility in Land Use

County planning agencies sometimes cite the soil and site limitations of traditional onsite systems
as the justification for halting development in unsewered areas and to defend land-use plans.
Alternative onsite technologies have the potential to allow land-use decisions to be determined
more by issues such as roads, schools, hospitals, and other important criteria.

Cluster wastewater systems may permit smaller lot sizes and provide planners with a tool to better
preserve the green areas and rural character of small communities. These features are frequently
lost when large, gravity sewers are installed and high-density development follows, or if large lot
sizes are required for individual onsite sewage disposal systems.

Maintenance

Complex sewage treatment processes require expertise often not found in rural locations. When
workers acquire this expertise through training and experience, they often have an opportunity for
higher salaries in nearby cities. Therefore, treatment systems that require larger land areas, but
less complex operation and maintenance (O&M) are often attractive for small communities. Such
systems minimize the need for process understanding and rely more on the mechanical aptitude
of an O&M staff, which is more often available in rural settings.

Environmental Protection

Many small communities with centralized sewage treatment systems are having difficulties in
meeting required discharge limits. According to the EPA, sewered small communities with
discharge of treated wastewater represented over 90 percent of non-compliance violations in
1999. Since many of these small community systems discharge to high quality, low flow streams,
local environmental impacts can be disproportionately high. Non-discharging, decentralized
wastewater treatment systems can provide an environmentally sound alternative for these
communities.

Disadvantages

The primary disadvantage of cluster systems has to do with the amount of operation and
maintenance needed. While usually not complicated, alternative sewers have components that
conventional sewers do not have, such as septic tanks that need to be inspected and pumped
and mechanical parts and controls that use electricity.
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These require more frequent and regular maintenance than conventional sewers. They also are
located on site, requiring workers to travel to individual homes or businesses. This may, however,
be more than offset by higher operational costs at more complex central treatment facilities.

Clusters require a somewhat complex organizational structure in order to make community
decisions such as fee collection and continuing education of homeowners about wastewater
issues.

Homeowner Cooperation

Homeowner cooperation is much more important than with municipal systems since smaller
systems are less resilient and less tolerant of periodic large flows or larger than normal loadings
of household chemicals than in large systems, where these peaks are averaged out over a very
large user base.

Other disadvantages with alternative sewers include disruptions in service due to mechanical
breakdowns and power outages. In addition, systems may be poorly designed, installed, or
overpriced if engineers or contractors have little experience with alternative technology. Poor
design and installation of alternative sewers can result in higher than expected O&M costs.
Managing

With traditional onsite systems, maintenance is left up to the homeowner who typically pays little
attention to the system until it begins to fail. Innovative systems require more homeowner
awareness as well as regular maintenance procedures.

Preventative maintenance is important with this technology because an overloaded septic tank or
broken pump at one connection can potentially affect other parts of the system.

Depending on the size of the system, communities may need a fulltime maintenance employee
or staff to ensure that the system is being properly operated and maintained and to handle
emergencies. There are several models for providing maintenance for cluster systems.

All systems require that workers have access to the user’s property to inspect septic tanks and
effluent baffles or filters on a routine basis and to pump tanks as needed. Regular maintenance
is also necessary to ensure proper performance of the pretreatment and final disposal.

Remote monitoring may have a place in managing decentralized onsite systems, and small
community systems that are too small to have onsite operators present at all times.

Advanced onsite monitoring systems typically use “control boxes” that turn electric pumps on and
off, monitor septic tank levels, and sound an alarm when an unusual condition occurs. The alarm
connects to a panel in the house. The homeowner must then contact a repairman.

Remote sensing could also be used to send a signal from the home directly to a central monitoring
office. In more complex systems, the communication can even be interactive so that pump dosing
frequencies could be changed, along with other system controls, from a remote base.

63
TLC OSSF ©1/1/2021 (866) 557-1746



64
TLC OSSF ©1/1/2021 (866) 557-1746



Pressure and Drip Soil Dispersal System Operation and Inspection

Soil-absorption
field

PRESSURE AND DRIP SOIL DISPERAL SYSTEM

The diagram above (edited courtesy USDA) shows a generic septic effluent dosing system,
combining a septic tank, a dosing tank, a diverter valve, and two septic effluent dispersal loops
through a soil absorption field.

Septic effluent is distributed to a system final treatment and disposal using either gravity methods
(which depend on terrain slope - see Gravity-Siphon Dosing Systems or pressure methods —
Pressure Dosing Systems (which use a pump to move effluent to its destination treatment and
disposal area). Effluent may be distributed for final soil absorption by several methods listed here:

e Single Effluent Line: A 4" perforated PVC pipe receives effluent by gravity from the septic
tank. The pipe is buried in a gravel trench and may be run in a straight line or a loop.

o Distribution Box/Network of Lines: A distribution box receives effluent by gravity from
the septic tank and routes it to a network of perforated pipes. The network is made of
multiple independent trenches which maybe on a flat or sloped site.

o Serial relief line: multiple, serially connected trenches are built on a sloping site and used
serially.

e Drop box: multiple independent trenches are built on a sloping site, connected from drop
boxes.
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The purpose of septic effluent "dosing" systems is to place septic effluent in the absorption system
or drainfield at intervals rather than continuously. In effect, the effluent dosing chamber forms a
"buffer" which receives and stores septic effluent flowing (or being pumped) out of the septic tank
until a desired dosing quantity is reached.

Then the effluent is dispersed to the absorption system in one "dose." By distributing effluent at
intervals rather than on a more nearly continuous or irregular basis the absorption system can
"rest" between cycles, extending its life and possibly increasing its ultimate effluent treatment and
disposal capability. Not only does the rest interval permit the absorption system more time to
dispose of its effluent, also the exposure of the system to air between doses can reduce the rate
of clogging of the drainfield.

Wastewater effluent is distributed for final treatment over time either by uncontrolled, or controlled
methods.

Uncontrolled Septic Effluent Flow

A conventional gravity septic system and drainfield is "uncontrolled". When waste enters the
septic tank, it forces the same volume of effluent out of the tank and into the leach field. Some
experts call this a continuous or trickling septic system. Conventional septic tank and drainfields
use this approach. The timing of effluent movement or "trickle" into the absorption field is based
simply on when people are using the building plumbing and thus based simply on when
wastewater flows out of the building into the septic tank.

Controlled Septic Effluent Flow

Controlled systems effluent is sent to the final treatment and disposal system such as an
absorption field under either mechanical control such as a tipping or siphon system or under pump
control, such as by use of a dosing system which makes use of a gravity dosing method or a
pressure dosing method such as septic effluent pressure manifold, rigid pipe distribution, or a
septic effluent drip network. In some large wastewater treatment systems with a significant if not
uniformly continuous inflow, outflow of the system may be continuous in some designs. But many
system use an intermittent effluent dosing method which operates by a pump controlled perhaps
by a float in an effluent receiving chamber, or by a siphoning or tipping bucket mechanical system
(gravity systems).

Pressure-dosed Drainfield Septic Systems
Pressure-dosed Drainfield Septic Systems use a separate effluent pumping chamber and an
effluent pump. The effluent pumping station is located downstream from the septic tank and is
used to move septic effluent into a pressure-fed network of distribution pipes. In some designs
the effluent is pumped to move it up to the absorption field where it then moves by gravity. Other
systems pressurize the entire piping network.

Pressure dosing is used in a variety of disposal field designs including mounds and sand beds,
and have the advantage of being able to distribute effluent uniformly throughout the absorption
system, and the disadvantage of added system cost and complexity, along with the requirement
for electricity for system operation.

An alternative but possibly less long-term reliable version of a drainfield dosing system that does
not require electricity is the siphon system. The sketch shows a generic pumping station of the
type used with many pressure dosing systems, source US EPA and Purdue University.
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Source for the following is New York State regulations on wastewater treatment and design for
individual household septic systems (Note b below) and from the U.S. EPA Wastewater Manual.

(1) These methods permit the rapid distribution of effluent throughout the absorption system
followed by a rest period during which no effluent enters the system. The maximum length of
absorption lines used in conjunction with these methods shall be 100 feet.
(i) Pressure distribution utilizes a sewage effluent pump to move the effluent through the
pipe network and into the soil. The volume discharged in each cycle will exceed the volume
available in the pipe network and will be discharged from the pipe under pressure.
(i) Dosing involves the use of a pump or siphon for pressure dosing septic systems to
move the effluent into the pipe network. Discharge from the pipe is by gravity. The volume of
effluent in each dose should be 75% to 85% of the volume available in the pipe network.

(2) Dosing or pressure distribution is recommended for all septic systems as it promotes
better treatment of wastewater and system longevity.

(3) In absorption fields, single pressure dosing units are required when the total trench
length exceeds 500 feet. Alternate dosing units are required when the length exceeds 1,000 feet.

(4) The use of manually operated siphons or pumps for pressure dosing septic systems is
not acceptable.

(5) Pipe used in pressure dosing septic systems distribution shall have a minimum diameter
of 1.5 inches and a maximum diameter of three inches. Pipe for siphon dosing is sized to conform
with the volume of the dose and can range from three to six inches in diameter based upon the
volume of each dose. The ends of all pipes shall be capped.

(6) Only pumps for pressure dosing septic systems designated by the manufacturer for use
as sewage effluent pumps shall be used.

(7) Pump chambers for pressure dosing septic systems shall be equipped with an alarm to
indicate malfunction. Siphon dosing systems normally include an overflow to the distribution
laterals. Pressure distribution systems shall not be equipped with an overflow.

(8) Pump chambers for pressure dosing septic systems shall be sized to provide a minimum
of one day's design flow storage above the alarm level. Siphon chambers shall have a minimum
total storage of one day's design flow below the overflow pipe.

Footnote (b): The preceding example septic pressure dosing system design and descriptive data
for septic effluent pressure distribution and pressure dosing systems is from Appendix 75-A to
Public Health Law, 201(1)(1) New York State Wastewater Treatment Standards - Individual
Household Septic Systems, Wastewater Treatment Design and Regulation Section, specifically
chapter 75-A.7 Distribution lines, distribution boxes, gravity flow, pressure distribution, dosing,

siphons
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Advanced (Tertiary) Systems Introduction

Alternative systems use pumps or gravity to help septic tank effluent trickle through sand, organic
matter (e.g., peat and sawdust), constructed wetlands, or other media to remove or neutralize
pollutants like disease-causing pathogens, nitrogen, phosphorus, and other contaminants. Some
alternative systems are designed to evaporate wastewater or disinfect it before it is discharged to
the soil.

Treatment system components designed to pretreat septic tank effluent before discharge to the
soil dispersal field are often called alternative, enhanced, or advanced systems. Advanced
systems can be designed and built onsite or can consist of prefabricated units designed to
overcome some site and soil limitations including:

When the aerated (unsaturated) soil depth below the infiltrative surface in the drainfield is less
than the minimum required, advanced treatment processes or components (e.g., fixed film
treatment units) can be added to increase pollutant removal prior to soil discharge.

In environmentally sensitive areas, advanced systems can be used to meet effluent standards for
oxygen-demanding wastes, bacteria, nitrogen, and phosphorus.

If a soil dispersal area malfunctions hydraulically due to a buildup of the biomat (inorganic,
organic, and/or bacterial slime) at the infiltrative surface, it may be restored, and treatment may
be enhanced, by improving soil oxidation through timed dosing of septic tank effluent to the
dispersal field. The dose/rest cycle allows the soil to drain between doses, improving soil oxygen
transfer.

Wastewater with high organic strength (e.g., from a restaurant) can employ advanced treatment
units/processes to improve aeration, biological decomposition, and treatment of organic wastes.
(Note: High concentrations of fats, oils, and greases should be removed through housekeeping
practices and use of a grease trap tank.)

Advanced systems that provide timed dosing of septic tank or treatment unit effluent to the soil
can sometimes be used where soil infiltration areas are limited, except in cases of high-clay
content soils.

Advanced systems that employ pressure drip dispersal of the effluent can reduce bacteria and
nutrient loading to groundwater by applying wastewater high in the soil profile, improving bacteria
predation and uptake of nutrients by plants and providing a carbon source for denitrification.

All treatment systems require management, but advanced systems, due to their use of pumps,
switches, and other electromechanical components, especially need regular operation and
maintenance attention.

Permanent maintenance contracts with qualified service providers should be required by state or
county code for systems with these components.
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Advanced Onsite Wastewater Treatment Systems and Components

Sand Filters

A packed-bed filter of sand or other granular materials used to provide advanced secondary
treatment of septic tank effluent. Sand/media filters consist of a lined (e.g., impervious PVC liner
on sand bedding) excavation or structure filled with uniform washed sand that is placed over an
under-drain system.

The wastewater is dosed onto the surface of the sand through a distribution network and allowed
to percolate through the sand to the under-drain system, which collects the filter effluent for further
processing or discharge.

MANHOLE COVER

15t HOLDING CHAMBER ' End HOLDING CHAMBER] _ FILTER CHAMBER

MANHOLE SCUM LAYER SCUM LAYER
SLUDGE
i SEPTIC TANK WITH FILTER MEDIA

Other Media Bio-filters
Packed-bed filters using other more porous materials, (e.g., peat, textile, or foam) to provide
advanced secondary treatment of septic tank effluent.

Constructed Wetlands

An OWTS that incorporates an aquatic treatment system consisting of one or more lined basins
which may be filled with a medium and where wastewater undergoes some combination of
physical, chemical, and/or biological treatment and evapotranspiration.

Sand Mounds
An above ground treatment system that incorporates at least 12 inches of clean sand above the
original soil surface and disperses the treated wastewater into the original soil.

Low-Pressure Distribution Systems
An OWTS in which pressurized small diameter distribution lines are used for equal distribution of
effluent within the final treatment and dispersal component. These systems include low-pressure
pipe (LPP) distribution systems, and other systems such as an otherwise conventional system
with a pressurized distribution network.
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Drip Irrigation Systems
A subsurface soil dispersal system that distributes treated wastewater through drip irrigations
lines.

Modified Shallow Placed Gravity Lateral Trenches
Six to 12 inches deep in natural soil and other engineered distribution systems using fill solil
material.

Suitable Soil

Suitable soil is an effective treatment medium for sewage tank effluent because it contains a
complex biological community. One tablespoon of soil can contain over one million microscopic
organisms, including bacteria, protozoa, fungi, molds, and other creatures. The bacteria and other
microorganisms in the soil treat the wastewater and purify it before it reaches groundwater.
However, the wastewater must pass through the soil slowly enough to provide adequate contact
time with microorganisms. To provide adequate time for treatment of septic tank effluent, it is
necessary to have at least three feet of aerated or unsaturated soil and limit the loading of effluent.

Microorganisms in soil treat wastewater physically, chemically, and biologically before it reaches
the groundwater, preventing pollution and public health hazards. Under some soil conditions,
subsurface absorption systems may not accept the wastewater or may fail to properly treat the
wastewater unless special modifications to system design are made.

Public health is a major concern because domestic wastewaters contain many substances that
are undesirable and potentially harmful, such as pathogenic bacteria, infectious viruses, organic
matter, toxic chemicals, pharmaceutical drugs (e.g. endocrine disruptors), and excess nutrients.

Soil microorganisms need the same basic conditions as humans do to live and grow: a place to
live, food to eat, water, oxygen to breathe, suitable temperatures, and time to grow. Soil
microorganisms attach themselves to soil particles using microbial slimes and use the oxygen
and water that are present in the soil pores.

To protect the public as well as the environment, wastewater must be treated in a safe and
effective manner. The first component in an individual sewage treatment system is usually a septic
tank, which removes some organic material and total suspended solids (TSS).

TSS and organic material removal is very important because it prevents excessive clogging of
the soil infiltrative surface.

Suitably Textured Soil

Suitably-textured soil must be deep enough to allow adequate filtration and treatment of the
effluent before it is released into the natural environment. Usually this release is into groundwater.
It has been determined that three feet of aerated soil will provide sufficient treatment of septic
tank effluent.

Therefore, a three-foot separation distance is required from the bottom of the dispersal media to
a limiting soil condition such as groundwater or bedrock. This three-foot treatment zone provides
sufficient detention time for final bacteria breakdown and sufficient distance for the filtration that
is essential for the safe treatment of effluent BOD.

72
TLC OSSF ©1/1/2021 (866) 557-1746



Residuals (Septage) Sub-Section
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Septage
Septage is an odoriferous slurry (solids content of only 3 to 10 percent) of organic and inorganic
material that typically contains high levels of grit, hair, nutrients, pathogenic microorganisms, oil,
and grease.

Septage is defined as the entire contents of the septic tank- the scum, the sludge, and the partially
clarified liquid that lies between them and also includes pumpings from aerobic treatment unit
tanks, holding tanks, biological ("composting") toilets, chemical or vault toilets, and other systems
that receive domestic wastewaters. Septage is controlled under the federal regulations at 40 CFR
Part 503.

Septage also may harbor potentially toxic levels of metals and organic and inorganic chemicals.
The exact composition of septage from a particular treatment system is highly dependent upon
the type of facility and the activities and habits of its users. For example, oil and grease levels in
septage from food service or processing facilities might be many times higher than oil and grease
concentrations in septage from residences.

Campgrounds that have separate graywater treatment systems for showers will likely have much
higher levels of solids in the septage from the blackwater (i.e., toilet waste) treatment system.
Septage from portable toilets might have been treated with disinfectants, deodorizers, or other
chemicals.
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Chemical and Physical Characteristics of Domestic Septage Table

Parameter Concentration (mg/L)

Average Range
Total solids 34,106 1,132- 130,475
Total volatile solids 23,100 353- 71,402
Total suspended solids 12,862 310- 93,378
Volatile suspended solids 9,027 95- 51,500
Biochemical oxygen 6,480 440- 78,600
demand
Chemical oxygen demand 31,900 1,500- 703,000
Total Kjeldahl nitrogen 588 66- 1,060
Ammonia nitrogen 97 3-116
Total phosphorus 210 20-760
Alkalinity 970 522- 4,190
Grease 5,600 208- 23,368
pH - 1.5-12.6

Source: USEPA, 1994.

Typical Pollutants of Concern in Effluent from Onsite Wastewater Treatment
Systems Table
Pollutant Public health or water resource impacts
Pathogens Parasites, bacteria, and viruses can cause communicable diseases
through direct or indirect body contact or ingestion of contaminated
water or shellfish. Pathogens can be transported for significant
distances in ground water or surface waters.

Nitrogen Nitrogen is an aquatic plant nutrient that can contribute to
eutrophication and dissolved oxygen loss in surface waters, especially
in nitrogen-limited lakes, estuaries, and coastal embayments. Algae
and aquatic weeds can contribute trihalomethane (THM) precursors to
the water column that might generate carcinogenic THMs in
chlorinated drinking water. Excessive nitrate-nitrogen in drinking water
can cause methemoglobinemia in infants and pregnancy
complications.

Phosphorus Phosphorus is an aquatic plant nutrient that can contribute to
eutrophication of phosphorus-limited inland surface waters. High algal
and aquatic plant production during eutrophication is often
accompanied by increases in populations of decomposer bacteria and
reduced dissolved oxygen levels for fish and other organisms.
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Septage Management Programs

The primary objective of a septage management program is to establish procedures and rules for
handling and disposing of septage in an affordable manner that protects public health and
ecological resources. When planning a program it is important to have a thorough knowledge of
legal and regulatory requirements regarding handling and disposal. USEPA (1994) has issued
regulations and guidance that contain the type of information required for developing,
implementing, and maintaining a septage management program.

Detailed guidance for identifying, selecting, developing, and operating reuse or disposal sites for
septage is provided in Process Design Manual: Surface Disposal of Sewage Sludge and
Domestic Septage, which is on the Internet at http://www.epa.gov/ord/WebPubs/sludge.pdf.

States and municipalities typically establish public health and environmental protection
regulations for septage management (pumping, handling, transport, treatment, and
reuse/disposal). Key components of septage management programs include tracking or manifest
systems that identify acceptable septage sources, pumpers, transport equipment, final
destination, and treatment, as well as procedures for controlling human exposure to septage,
including vector control, wet weather runoff, and access to disposal sites.

Septage Treatment/Disposal: Land Application

The ultimate fate of septage generally falls into three basic categories- land application, treatment
at a wastewater treatment plant, or treatment at a special septage treatment plant. Land
application is the most commonly used method for disposing of septage in the United States.

Simple and cost effective, land application approaches use minimal energy and recycle organic
material and nutrients back to the land. Topography, soils, drainage patterns, and agricultural
crops determine which type of land disposal practice works best for a given situation. Some
common alternatives are surface application, subsurface incorporation, and burial. Disposal of
portable toilet wastes mixed with disinfectants, deodorizers, or other chemicals at land application
sites is not recommended.

If possible, these wastes should be delivered to the collection system of a wastewater treatment
plant to avoid potential chemical contamination risks at septage land application sites. Treatment
plant operators should be consulted so they can determine when and where the septage should
be added to the collection system.

When disposing of septage by land application, appropriate buffers and setbacks should be
provided between application areas and water resources (e.g., streams, lakes, sinkholes). Other
considerations include vegetation type and density, slopes, soils, sensitivity of water resources,
climate, and application rates. Agricultural products from the site must not be directly consumed
by humans.

Land application practices include the following:

Spreading by Hauler Truck or Farm Equipment

In the simplest method, the truck that pumps the septage takes it to a field and spreads it on the
soil. Alternatively, the hauler truck can transfer its septage load into a wagon spreader or other
specialized spreading equipment or into a holding facility at the site for spreading later.
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Spray Irrigation

Spray irrigation is an alternative that eliminates the problem of soil compaction by tires. Pretreated
septage is pumped at 80 to 100 psi through nozzles and sprayed directly onto the land. This
method allows for septage disposal on fields with rough terrain.

Ridge and Furrow Irrigation
Pretreated septage can be transferred directly into furrows or row crops. The land should be
relatively level.

Tank Access
Access to the septic tank is necessary for pumping septage, observing the inlet and outlet baffles,
and servicing the effluent screen. Both manways and inspection ports are used.

Manways are large openings, 18 to 24 inches in diameter or square. At least one that can provide
access to the entire tank for septage removal is needed. If the system is compartmentalized, each
compartment requires a manway. They are located over the inlet, the outlet, or the center of the
tank. Typically, in the past manway covers were required to be buried under state and local codes.
However, they should be above grade and fitted with an airtight, lockable cover so they can be
accessed quickly and easily.

Inspection ports are 8 inches or larger in diameter and located over both the inlet and the outlet
unless a manway is used. They should be extended above grade and securely capped.

(CAUTION: The screen should not be removed for inspection or cleaning without first plugging
the outlet or pumping the tank to lower the liquid level below the outlet invert.

Solids retained on the screen can slough off as the screen is removed.

These solids will pass through the outlet and into the SWIS unless precautions are taken. This
caution should be made clear in homeowner instructions and on notices posted at the access
port.)

Septic tank designs for large wastewater flows do not differ from designs for small systems.
However, it is suggested that multiple compartments or tanks in series be used and that effluent
screens be attached to the tank outlet. Access ports and manways should be brought to grade
and provided with locking covers for all large systems.

Residuals are normally produced as a result of wastewater treatment. The term “septage” is
commonly used to describe the liquids and solids that are pumped from a septic tank, port-a-
potty, cesspool, or other locality. EPA regulates the management of septage to ensure that this
material is treated, used, and/or disposed of in an environmentally sound manner.

Septic tanks with soil absorption systems are the most commonly used individual wastewater
treatment system in rural and suburban areas. Untreated household waste flows into the tank
where the solids separate from the liquid. Light solids, such as soap suds and fat, float to the top
and form a scum layer.
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The liquid waste goes into the drainfield, while the heavier solids settle to the bottom of the tank
where the organic matter is partially decomposed by anaerobic bacteria. Some non-decomposed
solids remain, forming a sludge layer that eventually must be pumped out. A septic tank will
usually retain 60 to 70 percent of incoming solids, oil, and grease.

Because it is concentrated, the strength of septage is generally fifty to several hundred times
greater than municipal wastewater. The physical characteristics of septage vary depending upon
the septic tank size, design, and pumping frequency; user habits; climatic conditions; water supply
characteristics, and the use of garbage disposals, household chemicals, and water softeners. It
is important that samples of septage be collected and tested to determine local characteristics,
since they can affect the proper management of these materials.

In its Septage Treatment and Disposal Fact Sheet (EPA 832-F-99-068; September, 1999),
EPA describes septage as:

Highly variable and organic, with significant levels of grease, grit, hair, and debris. The liquids and
solids pumped from a septic tank or cesspool have an offensive odor and appearance, a tendency
to foam upon agitation, and a resistance to settling and dewatering. Septage is also a host for
many disease-causing viruses, bacteria, and parasites.

The volume of residuals generated by a wastewater system will vary based on the treatment
method. A general method to determine septage generation appears below.

Some advanced treatment units, such as activated sludge-based aerobic treatment unit (ATU)
systems, can significantly increase the volume of residuals generated. In contrast, filtration
technologies are often used to minimize the generation of residuals.
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General Method to Determine Septage Generation
volume pumped (1) x residences served / frequency of pumping (2) = annual volume

(1) - Typical default values for septage are 1,000 gallons (septic tank volume) per pumping
(2) - Frequency default value is every five years.

Note: Some advanced treatment units will significantly increase the volume of residuals
generated. If pumping occurs on an as-needed basis, residuals management (receiving) facilities
will need a significantly larger short-term capacity for processing. The method of residuals
processing may also require some additional evaluation of septage characteristics.

An annual inspection, with pumping as required, is the most reliable way to maintain the health
of your septic tank and leach field. The most common cause of septic system failure is sludge
overflow in the leach field resulting in a costly replacement of the leach field.

How Often is Pumping Required?
This depends on the following:
 Capacity of septic tank.

* Number in household.

* Volume of wastewater.

* Volume of solids in wastewater.

TLC OSSF ©1/1/2021

ESTIMATED SEPTIC TANK PUMPING FREQUENCE IN YEARS
Tank Size Household Size (number of people)
(gallons) 2 3 2 5
500 6 3 2 1 1 0.5
750 9 4 3 2 1.3 1.0
900 11 5 3.5 2 1.7 1.5
1000 12 9 4 3 2.0 1.5
1250 15 8 5 3.5 25 2.0
1500 19 9 6 4 3 25
1750 22 11 7 5.0 4 3
2000 25 12 8 6 4.5 3.5
2250 29 14 9 7 5 4
2500 32 16 10 8 6 5
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Federal Septage Rules

In 1993, EPA issued regulations that address septage use and disposal practices as part of
Chapter 40 of the Code of Federal Regulations. 40 CFR part 503 regulates domestic septage as
a part of the requirements controlling the use and disposal of sewage sludge.

The rule defines “domestic septage” as liquid and solid material removed from a septic tank,
cesspool, portable toilet, Type Il marine sanitation device, or similar treatment works that receive
only domestic sewage. The 503 regulation includes minimum requirements for land application of
domestic septage applied to non-public contact sites such as agricultural fields, forestland, and
mine reclamation areas.

40 CFR Part 257 governs the management of grease trap wastes and other types of residuals
resulting from the treatment of non-domestic sewage by individual and clustered commercial and
industrial treatment systems.

40 CFR Part 258 governs the disposal of septage, sewage sludge, and other residuals into
municipal solid waste landfills.

The Federal 503 Rule
Requires domestic septage pumpers to meet four basic requirements:

v" Meet (and certify) applicable pathogen and vector attraction reduction requirements.
v Follow specific management practices.

v Ensure that septage is from domestic sources only.

v' Keep records on land application sites, rates, etc.

Most states build upon the federal 40 CFR part 503 regulation as the minimum requirements for
managing septage, although states may and often do impose more stringent requirements. In
some cases, municipalities have established local regulations for septage handling, treatment,
and disposal in addition to the federal and state regulations.

For example, Minnesota has developed a model local ordinance for Land Application of Septage
at Non-Public Contact Sites. The ordinance builds upon the federal 503 rule for land application.
It provides pumpers with detailed information on site suitability, separation distances to features
such as surface waters and wells, and detailed site management requirements.

Disposal Options

Septage can be processed through land application, at wastewater treatment plants, or at
processing facilities specifically designed to treat septage. The following section describes these
alternatives:

Land Application

Domestic septage contains nutrients that can condition the soil and decrease reliance on chemical
fertilizers for agriculture production. Typically, the best land application sites are located in
isolated or remote areas. Both tilling the soil and adding lime to septage may benefit crop
production. Adjusting septage pH can also reduce or eliminate odors and disease-causing
organisms before land application.
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Subsurface Application

Subsurface application, or surface application with subsequent incorporation, are the preferred
methods for land application of septage since they minimize odors, reduce vector attraction,
minimize ammonia volatilization losses, conserve nitrogen, minimize contact with rain, and reduce
potential water contamination. State regulations for land application of septage often require pre-
approval from the regulating agency through permits and/or licenses, soil tests, and site
management plans.

A storage or transfer tank may be needed when land application sites are inaccessible due to
weather conditions or if pre-application treatment of the septage is required. Some states require
septage to be disinfected before application.

Pretreatment

Pretreatment, such as screening and grit removal, may also be necessary prior to discharge into
a tank or lagoon. Enclosed holding tanks or lined lagoons in isolated areas are preferred
temporary storage facilities. Additional information can be found in EPA’s design manuals for land
application (EPA/625/R-95/001) and surface disposal (EPA/625/R-95/002), and its “Guide to
Septage Treatment and Disposal” (EPA/625/R-94/002). One of the major concerns regarding land
application is odor and pathogen problems. Pretreatment and stabilization can reduce minimize
odors. The simplest and most economical method is to add lime or other alkali to raise the pH to
12 for a minimum of 30 minutes.

Other septage stabilization options include aerobic digestion, anaerobic digestion, and
composting. Relative to alkaline stabilization, these options have higher operating costs and
require more skilled operating personnel. A number of states require septage be stabilized before
it is applied to the land. Michigan law includes a requirement to screen all septage prior to land
application and bans septage waste application on frozen soil.

Surface disposal of septage is another alternative outlined under the federal rules. This includes
disposal in holding lagoons, trenches, and sanitary landfills. Some states, however, have more
restrictive rules concerning burial. For example, Georgia does not allow burial of septage in
trenches or lagoons.

Publicly Owned Treatment Works (POTWs)

Septage can also be handled and processed at wastewater treatment plants. This process usually
employs a septage receiving station, which pretreats the septage by screening and other unit
processes. Some of these facilities separate the liquid from the solids, which are then processed
by the POTW. The allowable amount of septage handled by a POTW is a function of the type and
size of the treatment plant, capacity of the plant, and characteristics of the septage.

Smaller POTWs must be cognizant of how the higher-strength septage will affect overall
wastewater organic loads and should control the feed rate. Pretreatment may be required to
prevent problems in the treatment system.

EPA has developed a guidance manual for the Control of Waste Hauled to Publicly Owned
Treatment Works (EPA-832-B-98-003; September, 1999) for smaller POTWs on how to develop
and implement hauled waste controls. Larger systems can more easily handle septage without
process upset. POTWs should track each septage load to identify any potential for a system
upset.
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Independent Septage Treatment Facility (ISTF)

When suitable land is unavailable and wastewater treatment facilities are too distant or do not
have adequate capacity, independent septage treatment plants may be an option. ISTFs vary
from stabilization lagoons to treatment plants that use aerobic digestion, anaerobic digestion,
composting, and other biological and chemical treatment processes.

One of the advantages of an ISTF over a conventional POTW is that unlimited amounts of grease
trap wastes can be processed. However, in recent years, a growing number of POTWs (e.g., East
Bay Municipal Utilities District in California and West Lafayette, Indiana) have modified their
operations to accommodate the processing of fats, oils, and grease; food wastes; and other
organic residuals, while increasing the biogas production from their sewage sludge anaerobic
digesters for use in generating onsite power or conversion to biofuels.

Advantages and Disadvantage of Various Treatment Methods Selecting the appropriate septage
treatment approach depends on several factors including:

» Capacity of approved treatment facilities
» State and local regulatory requirements
» Land availability and site conditions

» Costs (fuel, labor, and dispersal costs)

Management Considerations
The safe, practical, and acceptable practices for the use or disposal of septage should be a key
goal of any wastewater management program. Septage management plans must be developed
within the context of state, local, and federal rules and the nature of residuals produced. The
general state of septage management can be summed up by the following statement from a
survey conducted by California:

A 2002 survey of local onsite wastewater programs in California revealed that less than half of
the jurisdictions tracked the total volume of septage handled. Most did not have information on
the number of pumper vehicles and companies operating within their jurisdiction. Of the 81
septage facilities identified, several were no longer receiving septage or were closed. Based on
these findings, the California Wastewater Training and Research Center recommended the
development of a comprehensive septage management plan to continually assess septage
capacity needs and design strategies.

To manage septage there are a number of questions that must first be asked to develop an
appropriated septage handling and treatment program including:

What are the current residuals handling practices?

How much septage is being generated now, and how much will be generated when all
planned new development and treatment facilities are in place?

Where are pumpers currently discharging their trucks?

What is the capacity of each of those sites versus the needed capacity?

Can we secure any needed capacity or performance improvement without a major
municipal investment?

Can we secure agreements with receiving facilities to handle the ultimate volume of
residuals generated at the design condition?

Do the existing septage receiving facilities comply with the 40 CFR part 503 requirements
and part 257 guidance?

YV V VVVY VYV
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» How can the management program provide support (e.g., public education and
involvement, service provider training, financing for system upgrades) to overcome any
barriers?

» What should fees be to assure a sustainable receiving, treatment, and use or disposal
program?

» Ultimately, each state must adopt its own unique approach based on its needs and
regulatory authorities.

Septage Management state and Local Examples
Ohio provides low-interest loans to communities for the installation of septage receiving facilities.
The intent of the Ohio program is to establish a grid of POTWs with septage receiving capabilities.

Yarmouth/Dennis, Massachusetts, financed an independent septage treatment facility with
advanced processing and liquid-stream soil dispersal to avoid an excessively high-cost sewer.
Both Wisconsin and New Hampshire incorporate septage planning into municipal wastewater
planning requirements.

The Town of Pittsfield, Maine, conducted a septage pilot study in 2003-2004. The process used
pretreatment, including manual screening of the raw septage; conditioning raw septage with lime;
blending in ferric chloride and polymer; trapping the gross solids in a dewatering container; and
treating only the liquid filtrate in the existing aerated lagoon facility.

The Pittsfield Water Pollution Control Federation (WPCF) processed more than 1.3 million gallons
of raw septage during the pilot study, with the best plant performance observed when filtrate total
phosphorous was less than 2 mg/l. Results of the pilot study were favorable for developing a long-
term expansion of Pittsfield’s septage receiving facility.

A proper management program should have an inventory of individual and clustered wastewater
systems within their area. These inventories are typically kept current through periodic reporting
of septage removal by system owners, service providers, or both. The management facility that
accepts residuals is responsibility for compliance with the part 503 recordkeeping requirements.
Facilities must keep records and produce them on demand for authorized regulators.

Most states require the haulers to keep records for a minimum of five years and use manifests to
track septage. A local government may also require haulers to obtain permits to operate within its
jurisdiction. Permits may cover septic tank pumping, treatment at a sewage treatment plant, land
application, or treatment at an independent septage treatment facility.

Operation and Maintenance

The need to pump septage from small wastewater systems cannot be overstated. Without proper
operation and maintenance, soil absorption systems will malfunction and can potentially impair
water quality or cause sewage surfacing and threats to public health. In most cases, the
homeowner is responsible for maintenance of their treatment system.

Some communities, however, have strengthened their wastewater programs by conducting
periodic inspections of individual treatment systems and maintaining pumping records to better
monitor when pumping is needed. In these communities, the system owner is required to have
his or her tank pumped by a locally approved hauler within a given time period and provide
documentation that the tank was pumped in accordance with local requirements.
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Another approach is for a responsible management entity to assume complete responsibility for
inspecting, pumping, and disposing of septage. In all cases, the management program goal
should be to pump, transport, treat, and use or dispose of the residuals in a manner that has the
least impact on the system owners, the community, and the environment.

Training, Certification, and Licensing

The National Association of Wastewater Transporters conducts a comprehensive training and
certification program for pumpers and haulers. Several states have also established training
centers to promote proper handling and disposal of septage. For example, Wisconsin requires all
septage operators to pass an exam in order to become a certified septage operator.

Several management programs also provide system owners with access to a list of certified
service providers to promote proper septage management. North Carolina requires training and
certification for land application operators and has similar requirements for pumpers. The state
also provides a listing of certified land application operators.

State and Local Examples

Septage operators in Wisconsin are required to pass an exam to be certified. Two levels of
certification are available for septage servicing and land application. State rules require continuing
education credits to maintain an active certification.

Ohio rules that took effect on January 1, 2007, require that sewage treatment system installers,
service providers, and septage haulers that register with a local health district to perform work
required under this chapter take a state examination. The Ohio Department of Health is the state
agency responsible for the implementation (http://www.ohioonsite.org/).

Public Education

Wastewater management programs require that community residents be informed about pumping
and proper disposal of septage. Programs must reinforce O&M requirements and proper septage
handling and disposal procedures, especially targeting the pumpers and haulers. Citizen
feedback and input loops should be incorporated into the management program to maintain
program support.

The York County Authority in Pennsylvania publishes newspaper notices informing residents
about proper septage system pumping and use of licensed haulers. The authority also created a
biosolids learning station, and presentations on the topic are available to school and civic groups
at no cost.

Most states with licensing and certification requirements provide listings of approved septic
pumpers and haulers. For example, Oklahoma provides a Web-based data-base of licensed
pumpers and haulers.

Inspections and Compliance

Numerous states inspect septage pumping businesses. Inspections typically consist of reviewing
40 CFR part 503 requirements with pumpers, including record keeping, liming practices, and site
management.

Most states have developed a Septage Hauling and Pumping Inspection form to conduct
inspections of septage operations and investigate complaints. Some states conduct a compliance
inspection for all new disposal sites.
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Post Quiz

Internet Link to Assignment...
http://www.abctlc.com/downloads/PDF/OSSFASS.pdf

Septic System Basics Described
1. Most tanks are split into two compartments and have pipe baffles and an outlet filter to ensure
the stay in the tank.

2. Final treatment of the effluent always occurs in the soil where additional microbes break down
the waste and the “clean” water is put back into the ground thereby recharging the aquifers.
A. True B. False

3. Wastewater contains several undesirable pollutants.
A. True B. False

4. Pathogens such as viruses or bacteria cannot enter drinking water supplies creating a potential
health hazard.
A. True B. False

5. Nutrients and organic matter entering waterways can lead to tremendous death of aquatic
microorganisms.

A. True B. False

Types of Systems — General

6. Standard gravity systems require feet of "good" soil under the trenches
while pressure distribution systems only require feet.

7. Advanced Treatment systems are more complicated and treat the wastewater to a fairly high
level before allowing it to reach the soil. Because of this treatment, they can be used where there
is only foot of "good" dirt beneath the trench bottom.

Conventional Septic Systems Typically have three Main Components.

8. Which of the following separates the solids from the liquids, and serves a storage area for the
solids to decompose and if properly maintained will decompose the solids faster then they build
up?

Pressure Distribution
9. Pressure distribution systems are usually required when there is less than optimal soil depth
available for complete treatment of the effluent by

10. A minimum of feet of properly drained soil is required under the trenches.
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Conventional Septic Systems
11. Which of the following are the most commonly used wastewater treatment technologies,
combining primary and secondary treatment?

12. Conventional treatment systems are the least expensive in terms of total cost but require
specific conditions (e.g., at least inches of unsaturated soil) and
maintenance to perform adequately.

Basic Onsite Wastewater Treatment Systems and Components

13. Building sewers and other sewer lines: watertight pipes, which deliver waste by
from a building to the onsite system or carry effluent by gravity from sewage
tanks to other system components.

Septic Tanks
14. The septic tank’s function is to separate solids from liquid, digest organic matter, store liquids
through a period of detention and allow the to discharge to other

components of an onsite system.

Septic/Sewage Tank Removal
15. need to be properly abandoned to prevent them from becoming a
safety hazard.

Septic Treatment
16. A septic tank removes many of the settleable solids, oils, greases, and floating debris in the
raw wastewater, achieving percent removal.

Answers

1. Solids, 2. True, 3. True, 4. False, 5. False, 6. 3 &2, 7. 1, 8. A septic tank, 9. A gravity system, 10. Two,
11. Conventional treatment systems, 12. 24-36, 13. Gravity, 14. Clarified liquids, 15. Unused sewage
tanks, 16. 60 to 80
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Chapter 2- ONSITE OPERATION AND MAINTENANCE
SECTION

Section Focus: You will learn about the basics of evaluating, maintaining and permitting the
decentralized or onsite wastewater facility. At the end of this section, you the student will be able
to describe the basics of decentralized wastewater facility maintenance and failures. 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: Onsite sewage treatment system installers/operators provide and maintain
septic systems in compliance with all state and federal requirements and permits to ensure that
untreated wastewater will not contaminate the environment or pollute waterways. These operators
inspects, maintains, or certifies maintenance of onsite systems using alternative treatment
technologies, recirculating gravel filters, or sand filters must be certified as a maintenance
provider and certified by the manufacturer of the system.

STANDARD SEPTIC SYSTEM I/A SEPTIC SYSTEM
Incoming Incoming
Wastewater Wastewater
_" Septic Tank +«—
Septic Tank | Recirculation
Black Box t
I
v _ v
Leach Field Alternative Leach Field
Drain Field

Tnaminy DIAGRAM OF A SEPTIC SYSTEM

College

Effective Wastewater Management

Effective wastewater management ultimately hinges on the proper O&M of systems. A very
important, but often overlooked, component of a wastewater management program is operation
and maintenance (O&M).
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There are several different management approaches that can be used to support O&M, from
mandatory inspection programs to permitting and monitoring requirements.

In general, operation and maintenance tasks are tied directly to the system type, the wastewater
being treated, and the receiving environment where effluent is discharged or dispersed.

This overview provides readers with general information about the O&M management
considerations for individual and clustered wastewater treatment systems.

Included in this Overview are:

System Operation and Maintenance Requirements
v Individual Wastewater Systems
v Clustered Treatment Systems

Management Considerations

Education and Outreach

Training and Certification

Inspection and Maintenance Requirements
Maintenance Contracts

Reporting and Monitoring

Operating Permits

Public and Private Management Entities

NANANE NN

System Operation and Maintenance Requirements

There are distinct, ongoing O&M requirements associated with the various individual and
clustered wastewater collection and treatment systems and the technologies employed. Most
technologies come with suggested O&M maintenance activities from the manufacturer. These
requirements are crucial to the proper operation and performance of the system.

When soil limitations exist, adjustments to the upstream treatment train may be needed to reduce
biochemical oxygen demand, total suspended solids, bacteria levels, nutrients, or other pollutants.

INORGANIC 1SS] susPENDED

SOLIDS

I UNBIODEGRADABLE MATERIAL | G

ORGANIC RESIDUE (Waste) | soLiDs

VOLATILE
SUSPENDED
SOLIDS

BIOMASS (Living and Dead)

i COMPONENTS OF MIXED LIQUOR SUSPENDED SOLIDS

Adjustments could involve reducing pollutant inputs at the source (e.g., better plate and pot
scraping prior to dishwashing in restaurant kitchens, adding grease trap tanks, etc.), applying the
effluent at lower soil loading rates, or inserting a fixed film or suspended growth treatment unit
between the septic tank and drainfield.
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Septic System Failures

Septic system failures are a major source of groundwater pollution. Layers of soil act as a natural
filter, removing microbes and other particles as water seeps through. Improperly treated water
can carry bacteria and viruses that can cause gastroenteritis, fever, common cold, respiratory
infections and hepatitis. Septic system maintenance is like automobile maintenance; a little effort
on a regular basis can save you a lot of money and significantly prolong the life of the system.

Septic systems are effective, cost efficient, and easy to maintain. However, failing systems are a
major source of groundwater pollution, cause waterborne illnesses, such as dysentery and
hepatitis, and are expensive for homeowners to replace. There are many different types of
wastewater collection and treatment technologies.

Systems can treat individual homes, clusters of buildings, or whole subdivisions and/or
commercial establishments. Collection systems for clustered facilities can work by gravity or
operate via vacuum or pressure pump. Wastewater is typically treated through primary and
secondary processes (and sometimes tertiary or advanced “polishing” procedures) and can be
disinfected prior to discharge.

—

A septic system failure causes untreated sewage to be released and transported to where it
should not be. This may cause sewage to come to the surface of the ground around the tank
or the drainfield or to back up in pipes in the building.
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Most septic systems fail because of inappropriate design or poor maintenance. Some soil-based
systems (those with a drain field) are installed at sites with inadequate or inappropriate soils,
excessive slopes, or high ground water tables. These conditions can cause hydraulic failures and
contamination of nearby water sources.

Failure to perform routine maintenance, such as pumping the septic tank generally at least every
three to five years, can cause solids in the tank to migrate into the drain field and clog the system.

There are a number of resources available online that can provide additional information on
individual and cluster system designs including:

EPA Design Manual

EPA Onsite Wastewater Treatment Systems Manual

EPA Onsite Technology Fact Sheets

Small Flows Clearinghouse Environmental Technology Initiative (ETI) Fact sheets
EPA Alternative Wastewater Collection Systems Handbook

Cluster System Planning Handbook

University of Minnesota Innovative Onsite Treatment Systems

Rutgers University Onsite Wastewater Treatment Systems: Alternative Technologies
New England Interstate Water Pollution Control Commission

DN NN N N N N NN
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Operation, Maintenance, and Monitoring Requirements

Subsurface wastewater infiltration systems require little operator intervention. The table below
lists typical operation, maintenance, and monitoring activities that should be performed. However,
more complex pretreatment, larger and more variable flows, and higher-risk installations increase

the need for maintenance and monitoring.

Operation, Maintenance, and Monitoring Activities Table

Task Description Frequency

Water meter reading Recommended for large, Daily
commercial systems

Dosing tank controls Check function of pump, Monthly
switches, and times for
pressure-dosed systems

Pump calibration Check pumping rate and Annually

adjust dose timers as
appropriate for pressure-
dosed systems

Infiltration cell rotation

Direct wastewater to standby
cells to rest operating cells

Annually (optimally in the
spring)

Infiltration surface
ponding

Record wastewater ponding
depths over the infiltration
surface and switch to
standby cell when ponding
persists for more than a
month

Monthly

Inspect surface and
perimeter of SWIS

Walk over SWIS area to
observe surface ponding or
other signs of stress or
damage

Monthly

Tank solids levels and
integrity assessment

Check for sludge and scum
accumulation, condition of
baffles and inlet and outlet
appurtenances, and potential
leaks

Varies with tank size and
management program

Failures and Contingencies

Onsite wastewater systems can and do fail to perform at times. To avoid threats to public health
and the environment during periods when a system malfunctions hydraulically, contingency plans
should be made to permit continued use of the system until appropriate remedial actions can be

taken.

Contingency options should be considered during design so that the appropriate measures are

designed into the original system.
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Contingency Options for SWIS Malfunctions Table

Contingency
Option

Description

Comments

Reserve area

Unencumbered area of
suitable soils set aside for
a future replacement
system.

Does not provide immediate relief
from performance problems
because the replacement system
must be constructed. The
replacement system should be
constructed such that use can be
alternated with use of the original
system.

Multiple cells

Two or more infiltration
cells

with a total hydraulic
capacity

of 100% to 200% of the
required area that are
alternated into service.

Provide immediate relief from
performance problems by providing
stand-by capacity. Rotating cells in
and out of service on an annual or
other regular schedule helps to
maintain system capacity.
Alternating valves are commercially
available to implement this option.
The risk from performance
problems is reduced because the
malfunction of a single cell involves
a smaller proportion of the daily
flow.

Water conservation

Water-conserving actions
taken to reduce the
hydraulic load to the
system, which

may alleviate the
problem.

A temporary solution that may
necessitate a significant lifestyle
change by the residents, which
creates a disincentive for continued
implementation. The organic
loading will remain the same unless
specific water uses or waste inputs
are eliminated from the building or
the wastewaters are removed from
the site.

Pump and haul

Conservation of the
septic tank to a holding
tank that

must be periodically
pumped. The raw waste
must be hauled to a
suitable treatment
and/or disposal site.

Holding tanks are a temporary or
permanent solution that can be
effective but costly, creating a
disincentive for long-term use.
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Regular System Maintenance Introduction

Regular maintenance is required for all systems. However, it is especially important for more
complex alternative systems, especially those that use pumps, controls, timers, and pressure
distribution. Verification of system maintenance contracts, operator expertise, and reporting
requirements for system maintenance such as tank pumping and repairs should be included in
the approval process. Most Authorities have developed an approval application for alternative
systems which includes:

v’ Certification to the National Sanitation Foundation (NSF) International Class | Standard
40 Protocol.

Documentation that the system meets state performance requirements.

A guide for inspecting system installations.

A plan for training agents and system installers on installation and inspection.

A plan for training operation and maintenance providers.

Detailed plans showing that the system complies with the state requirements
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The diagram above shows many problems that customers will associate with septic tanks,
however, these common problems are related to the collection system.
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Maintenance Legal Definition

Means taking the actions necessary to keep onsite system components properly functioning as
designed. Maintenance is further defined as:

(a) Major Maintenance is cleaning, repairing or replacing a broken or plugged effluent sewer
pipe where:

(A) The pipe is the same make and model; or

(B) The pipe meets the requirements in this division; and

(C) A certified maintenance provider or certified licensed installer performs the work.

(b) Minor Maintenance includes, but is not limited to, repairing or replacing of a tank riser or lid,
or pump, screen, filter, or other component internal to the tank that:

(A) Is the same make and model; or

(B) Meets the requirements of government regulations.

A Completed Checklist

A system operation and maintenance manual outlining minimum maintenance frequency
The TOP warning signs of septic system failure:

. Slowly draining sinks and toilets

. Gurgling sounds in the plumbing

. Plumbing backups

. Sewage odors in house or yard

. Ground wet or mushy underfoot over the drainfield

. Grass growing faster or greener in one area of the yard

. Drinking water tests showing presence of bacteria

NOoO R WN -

None of these warning signs is a sure indicator that a system has failed, but you should investigate
further if one or more of these signs is present!

Check the Record

Unlike the other parts of a house, the septic system is difficult to see! However, you can check
the records on a home's septic system by contacting your local or state sewer or septic agency
or environmental agency.

These Records Should Reflect:

1. The age of the system. If properly designed, installed, and maintained, a septic system can
effectively treat household wastewater for up to 20 years or more. Look to see if the house has a
system that is near the end of its life span.

2. The size of the system. Size is important because graywater (laundry water, sink water) and
blackwater (toilet water) need to be retained in the tank for at least a day or more to allow solids
to separate from the liquids and begin breaking down. If wastewater is pushed through without
proper settling, the solids can clog the drainfield, stressing and possibly damaging the system.
Adequate tank size is 1,000 gallons for a home with up to three bedrooms plus 250 gallons for
each additional bedroom in the home.

3. The location of the system. Knowing where the tank and drainfield are will help you visually
check the area for obvious signs of failure. In addition, poorly sited drainfields can result in septic
system failures. Location of the system in relation to wells, other septic systems, slope of the land,
natural drainage patterns, underlying soil conditions, and lot boundaries may indicate potential
problems with the septic system and should be reviewed by you - the professional.
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Tip: Keep an eye out for previous certifications from your state sewer or septic agency or
environmental agency; these should indicate that the system is in compliance with good septic
system standards, or will indicate any waivers that were granted and why.

1/2" VALVED
POLYETHYLENE
PIPE

SEPTIC
TANK

ESTIMATED SEPTIC TANK PUMPING FREQUENCE IN YEARS
Tank Size Household Size (number of people)
(gallons) 1 2 3 4 5 6
500 3 2 1 1 0.5
750 4 3 2 1.3 1.0
900 11 5 3.5 2 1.7 1.5
1000 12 9 4 3 2.0 1.5
1250 15 8 5 3.5 2.5 2.0
1500 19 9 6 4 3 25
1750 22 11 7 5.0 3
2000 25 12 8 6 4.5 3.5
2250 29 14 9
2500 32 16 10
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Individual Wastewater Systems

Individual treatment systems collect, treat, and disperse wastewater from an individual property
and are associated with low-density communities and developments, such as rural residential and
small commercial developments. Individual systems generally consist of one or more treatment
devices (e.g., septic tank, fixed film treatment unit) and a subsurface dispersal system.

The operation and maintenance requirements of an individual system can vary greatly depending
on the type of system. For example, mechanical systems, such as activated sludge-based units,
require servicing three to four times a year, while conventional systems need service or pumping
every three to seven years, depending on occupancy and use.

Conventional Systems

Conventional “septic” systems are the most widely used wastewater treatment system. These
systems are simple to operate and, when properly designed, constructed, and maintained, do an
excellent job of removing pollutants from wastewater. In most communities, the operation and
maintenance of conventional systems is the responsibility of the homeowner.

Conventional systems require periodic pumping to remove the solids, fats, oils, and grease that
accumulate in the septic tank.

When a system is poorly maintained and not pumped out on a regular basis, sludge (solid
material) can build up inside the tank and may ultimately clog the absorption field, making the
system unusable.

Most conventional system designs now include risers that allow access to inspect tanks and
determine pumping needs.
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Septic System Evaluation Guideline

A septic system evaluation should be conducted as soon as the property is placed on the market
so that necessary repairs can be made to the system. The evaluation should be completed before
the sale is final.

At a minimum, an evaluation should examine these issues:
* The location, age, size and original design of the septic system.
* The soil conditions, drainage, seasonal water table and flooding possibilities on the site where
the septic system is located.
» Review system maintenance and pumping records.
» The condition of the plumbing fixtures and their layout to determine whether structural
changes have been made to the plumbing that would increase flow to the septic system above
the capacity.
* The date the septic tank was last pumped.
* The sludge level in the septic tank.
» The condition of the absorption field.
* Evidence of liquid waste reaching the soil surface, draining toward nearby lakes and streams,
or clogging the soil and gravel beneath the field. This usually requires digging up a small portion
of the field.
* Look for evidence that heavy equipment has been on the drain field, causing compaction and
possible damage.

Enhanced Treatment Systems
Several wastewater alternative technologies have proven to be effective in situations where
conventional systems are not appropriate. These systems fall into three broad categories:

Material Replacement
Technologies that replace one component of the conventional system with a component
manufactured from a different material.

Conventional System Modification
Technologies that enhance or otherwise improve conventional operating or treatment
performance.

Enhanced Wastewater Treatment

Advanced or innovative technologies that provide a higher level of treatment beyond conventional
systems. Generally, these systems have mechanical or moving parts that require periodic
operation and maintenance, inspections, and eventual replacement. Enhanced wastewater
treatment systems are more complex than conventional systems and require greater oversight to
keep all aspects of the treatment process in balance.

Some of the more common enhanced system technologies in use today include:
Activated Sludge-Based Aerobic Treatment Units

Denitrification Systems

Fixed Activate Sludge Treatment

Recirculating Media Filter

Sequencing Batch Reactors

Septic Tank Filters or Screens

Gravel less Leach fields

AN N NN NN
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Perforated Pipe

Perforated pipe is laid in the bottom of upslope trenches excavated into the restrictive horizon. A
durable, porous medium is placed around the piping and up to a level above the estimated
seasonally high-saturated zone.

The porous medium intercepts the ground water and conveys it to the drainage pipe. To provide
an outfall for the drain, one or both ends of the pipe are extended downslope to a point where it
intercepts the ground surface. When drainage enhancements are used, the outlet and boundary
conditions must be carefully evaluated to protect local water quality.

The drain should avoid capture of the SWIS percolate plume and ground water infiltrating from
below the SWIS or near the end of the drain. A separation distance between the SWIS and the
drain that is sufficient to prevent percolate from the SWIS from entering the drain should be
maintained.

The vertical distance between the bottom of the SWIS and the drain and soil permeability
characteristics should determine this distance.

As the vertical distance increases and the permeability decreases, the necessary separation
distance increases.
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3 Foot Distance

Saturation Zone

A 10-foot separation is used for most applications. Also, if both ends of the drain cannot be
extended to the ground surface, the upslope end should be extended some distance along the
surface contour beyond the end of the SWIS.

If not done, ground water that seeps around the end of the drain can render the drain ineffective.
Similar cautions should be observed when designing and locating outlet locations for commercial
systems on flat sites.

The design of a curtain drain is based on the permeability of the soil in the saturated zone, the
size of the area upslope of the SWIS that contributes water to the saturated zone, the gradient of
the drainage pipe, and a suitable outlet configuration.

If the saturated hydraulic conductivity is low and the drainable porosity (the percentage of pore
space drained when the soil is at field capacity) is small, even effectively designed curtain drains
might have limited effect on soil wetness conditions.

Penninger et al. (1998) illustrated this at a site with a silty clay loam soil at field capacity that
became completely re-saturated with as little as 1-inch of precipitation. For further design
guidance, refer to the U.S. Department of Agriculture's Drainage of Agricultural Land (USDA,
1973).
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Inspections and Maintenance Requirements
The primary function of the septic tank is to settle out solids from the wastewater.

Solids are allowed to settle out by holding the sewage in a quiet environment within the tank.
Typically, 24 to 48 hours of settling is required. A four-bedroom home might have a daily flow of
480 gallons per day (assuming 120 gallons per bedroom per day). In a 1,000-gallon tank, this
provides two days for solids to settle.

Nevertheless, as the solids build up, there is less room in the tank for the liquid and thus less
settling time. The accepted maximum level of solids in the tank is 1/3 of the liquid depth. Any more
than this and the tank is overdue for pumping. Having these solids removed, is a critical
component of how well the septic system, as a whole, will function.

When a septic tank is inspected for solids accumulation, a certified inspector will use an
instrument called a “Sludge Judge®” or similar device to determine the amount of solids in the
tank. There are other products available to perform this task, and one is not recommended above
another. The Sludge Judge® is a long, hollow, usually clear plastic pole marked in 1-foot
increments.

The bottom end of the instrument has a stopper on it that allows the wastewater and solids to
enter the pole, but not leave, allowing a visual reference to what is inside the tank. The inspector
inserts the pole into the tank until it touches the bottom.

The instrument is then removed, and solids and liquid levels can be determined. This allows the
inspector to determine if it is time for the tank to be pumped. A certified inspector will also check
the other components within the tank. Septic tanks can come in a variety of shapes, sizes, and
material.

Each of these different types of tanks has different components, which need to be inspected. The
most important issue with any tank, whether it is concrete, plastic, or fiberglass, is that it must be
watertight. Watertightness is important for two reasons: wastewater must be kept in the tank so
that it does not contaminate the groundwater, and groundwater must be kept out of the tank so
that the tank is not over filled. The only way to make sure a tank is watertight is to have it pumped
and visually inspect the inside of the tank.

Septic tanks are constructed from different materials, as mentioned earlier, usually concrete,
plastic, or fiberglass. In each of these, a quiet environment is necessary for solids settling and is
accomplished by using one of two methods: baffles or tees.

Septic tanks can have either of these components and regardless of which one, they must be
inspected. The purpose of baffles and tees is to slow the wastewater coming into the septic tank
to ensure the proper environment for solids to settle.

A certified inspector will check to make sure that tees or baffles are properly connected to both
the inlet and outlet pipes of the tank. Baffles are made of the same material as the tank and are
usually fitted during manufacturing of the tank. In a concrete tank, the concrete baffle must be
checked for corrosion and cracks. If it is determined by the inspector that a concrete baffle is
corroded or missing, instead of replacing the tank, a tee will be fitted to the tank. A tee is a pipe
fitting that is typically made of plastic, like the inlet and outlet pipes.
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SWIS Designs

There are several different designs for SWISs. They include trenches, beds, seepage pits, at
grade systems, and mounds. SWIS applications differ in their geometry and location in the soil
profile. Trenches have a large length-to-width ratio, while beds have a wide, rectangular or square
geometry.

Seepage pits are deep, circular excavations that rely almost completely on sidewall infiltration.
Seepage pits are no longer permitted in many jurisdictions because their depth and relatively
small horizontal profile create a greater point-source pollutant loading potential to ground water
than other geometries. Because of these shortcomings, seepage pits are not recommended in
this manual.

Infiltration surfaces may be created in natural soil or imported fill material. Most traditional
systems are constructed below ground surface in natural soil. In some instances, a restrictive
horizon above a more permeable horizon may be removed and the excavation filled with suitable
porous material in which to construct the infiltration surface (Hinson et al., 1994). Infiltration
surfaces may be constructed at the ground surface ("at-grades") or elevated in imported fill
material above the natural soil surface ("mounds").

An important difference between infiltration surfaces constructed in natural soil and those
constructed in fill material is that a secondary infiltrative surface (which must be considered in
design) is created at the fill/natural soil interface. Despite the differences between the types of
SWISs, the mechanisms of treatment and dispersal are similar.

Typical Applications

Subsurface wastewater infiltration systems are passive, effective, and inexpensive treatment
systems because the assimilative capacity of many soils can transform and recycle most
pollutants found in domestic and commercial wastewaters.

SWISs are the treatment method of choice in rural, unsewered areas. Where point discharges to
surface waters are not permitted, SWISs offer an alternative if ground water is not closely
interconnected with surface water. Soil characteristics, lot size, and the proximity of sensitive
water resources affect the use of SWISs. Local codes should be consulted for special
requirements, restrictions, and other relevant information.

Typical Performance

Results from numerous studies have shown that SWISs achieve high removal rates for most
wastewater pollutants of concern with the notable exception of nitrogen. Biochemical oxygen
demand, suspended solids, fecal indicators, and surfactants are effectively removed within 2 to 5
feet of unsaturated, aerobic soil.

Phosphorus and metals are removed through adsorption, ion exchange, and precipitation
reactions. However, the retention capacity of the soil is finite and varies with soil mineralogy,
organic content, pH, redox potential, and cation exchange capacity. The fate of viruses and toxic
organic compounds has not been well-documented (Tomson et al., 1984). Field and laboratory
studies suggest that the soil is quite effective in removing viruses, but some types of viruses
apparently are able to leach from SWISs to the ground water.

Fine-textured soils, low hydraulic loadings, aerobic subsoils, and high temperatures favor
destruction of viruses and toxic organics.
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Two Types of Septic Inspections

There are two main types of inspections of conventional septic systems: a “visual” inspection and
a “full” inspection (where the tank is pumped out at the same time).

Primary -Visual Inspections
This is the type of inspection usually performed by home inspectors. Occasionally, a septic
company may provide this type of inspection if the home buyer is not concerned about the septic
system and is only having one done to satisfy the mortgage company (although not all loans will
accept this type of inspection).

A visual inspection is a very limited inspection: it consists of running water in the house and
flushing commodes. The tank may or may not be located, but it is usually not opened or checked
unless the access lid is already exposed.

Therefore, as long as there is no backup in the plumbing and no water surfacing over the
absorption area, one has to assume the system is functioning properly. This does not mean
everything is functioning as it should — it just means the toilets flush.

Visual Inspections are Risky
A visual inspection is risky for the buyer, because they do not know what you cannot see. Here
are a few examples of problems systems can have that the inspector would never know if only a
visual inspection were performed:
e Leaking tank
Overfull tank
Roots
Backflow
Location (under deck, room addition, etc.)
If baffles are in place
If the dividing wall is secure
Corrosion
Thickness of sludge in the tank
Size of tank or Inadequately sized tank

A need for repairs caused by a major problem with the system may mean having to install an
entirely new system (due to regulation changes). Depending on the type of system required for
that property, new systems can range from $7,000 to $15,000 on average, with some properties
up to $25,000 or more due to small lots, hills and access, etc. If these problems are not discovered
until after the house has sold, the new homeowner may find themselves having to foot the bill for
repairs of a new septic system.

Variations on Visual Inspections
An inspector may perform a variation of a visual inspection called a “dye test,” in which he or she
adds dye into the plumbing via the faucet or commode. The theory is that if any of the dye is seen
in the yard, then there is a problem.

Unlike the public collection system, adding dye is often unnecessary; no water should ever
surface over any portion of the system, no matter its color. However, many septic operators use
dye as a sales tool.
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Maintenance Inspections

The inspection should be performed by a certified inspector, usually a qualified private contractor
or member of the local health department. An inspection can be arranged by contacting your local
health department. The health department will either be able to complete the inspection, or refer
you to the appropriate wastewater professional to do the job. Some health departments may
charge a fee to complete an inspection. The first thing to be done in an inspection is to determine
the location of the septic tank.

Sometimes a sketch of the system is included with the original septic system permit and can be
referred to in locating the septic tank. If no sketch is available, a probe is most often used to locate
your septic tank. In some instances, when a probe cannot locate the tank, a radio transmitter may
be used. The transmitter is about the size of a small bottle of aspirin, and is flushed down the
toilet. A receiver is then used to follow the transmitter and locate the septic tank. The transmitter
can be retrieved once the tank is located and opened.

Once the tank is located, it will need to be uncovered. In some cases, the homeowner is required
to locate and uncover the septic tank prior to the inspector arriving. This can reduce costs of the
inspection if a fee is being charged for system inspection. It also reduces the time needed for the
inspection to take place. Once the tank is uncovered and opened, inspection of the inside of the
tank and its components will begin.

Maintenance inspections are gaining appeal as a management tool to assess the condition of
systems and determine pumping or other O&M needs. In some cases, this is a strictly voluntary
program, while in other cases; communities have elected to mandate pumping based on third
party inspections. Following inspection, the system owner should be notified of any needed
corrections and assigned a deadline to furnish acceptable proof that the corrections have been
made. Acceptable proof is usually a certification by the contractor listing the types and dates of
corrections made and final inspection. Some local agencies have adopted a sewage management
program that requires the annual inspection of systems with newly issued or modified permits and
proof of septic tank pumping for all systems (old and new).

Other agencies have designated certain geographical areas (such as aquifer or shoreline
protection zones) as being subject to annual system inspections and/or routine tank pumping.

Operation and maintenance inspection programs are usually coupled with a mandatory septic
tank pumping program. The local agency notifies the system owner when pumping is due.
Verification of pumping is provided to the regulating agency. Typical pumping requirements vary
from three to five years or more based on the daily sewage flow and individual household
wastewater characteristics.

Alternative and enhanced wastewater technologies require additional maintenance and/or
ongoing attention. In states and communities where these systems are authorized, performance
inspections are mandated in the state code or in the system’s operating permit.

For enhanced wastewater systems, a long-term maintenance contract is highly recommended
and typically required in state or local regulations, or as a provision of a system’s operating permit.
In addition, the National Sanitation Foundation (NSF) requires that manufacturers seeking
NSF/American National Standards Institute (ANSI) certification of a particular wastewater
technology must include the price of maintenance for the first two years in the product’s price as
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a condition of certification. In response, many manufacturers of wastewater systems now offer
maintenance contracts with their products.

In the soil treatment portion of the septic system, bacteria and viruses in the sewage are filtered
by the soil and microscopic organisms that occur naturally in the soil. Nutrients are absorbed by
soil particles or taken up by plants. These processes only work in unsaturated soil that has air in
it. Soil conditions may be saturated near lakes, streams and wetlands, and in areas with seasonal
or perched high water tables. In these cases, biological breakdown will be incomplete and
nutrients will move much greater distances. Ironically, numerous unsewered communities exist
around lakes, where saturated conditions are likely to exist. Originally intended as part time
vacation homes, residents now occupy the homes year round, taxing already stressed onsite
systems.

Untreated or improperly treated wastewater contains biological contaminants known to cause
disease. These contaminants are known as germs or pathogens. Pathogens fall into five main
categories: bacteria, viruses, protozoans, fungi and worms. Most of these pathogens use the
fecal/oral route to spread disease. Fecal material, including human waste, contains pathogens.
The usual method of infection requires you to touch the fecal material with your hands and then
transfer it to your mouth, either directly or through food. Pathogens can also contaminate water
supplies when the wastewater is allowed to reach the water table before adequate treatment
occurs.

Failing septic systems allow excess nutrients to reach nearby lakes and streams, promoting algae
and weed growth. Algal blooms and abundant weeds make the lake unpleasant for swimming
and boating, and affect water quality for fish and wildlife habitat. As plants die, settle to the bottom,
and decompose, they use oxygen that fish need to survive.

Synthetic cleaning products and other chemicals used in the home can be toxic to humans, pets,
and wildlife. If allowed to enter a failing septic system, these products may reach groundwater,
nearby surface water, or the ground surface.

Maintenance of Septic Systems

A key part of an O&M program is to track the maintenance of systems. The only way to ensure
that maintenance contracts are kept in effect and that systems are monitored when required is for
the management entity or regulatory authority to have a structured reporting program.

Service providers should report maintenance events and any lapses in maintenance contracts to
the management or regulatory authority. This information should be managed in a database to
monitor O&M activities and provide a system of accountability. Advances in technology via Web-
based remote monitoring or telemetry can also allow multiple system operating parameters (e.g.,
pump cycles) to be monitored from remote locations around the clock.

Tank Pumped

Another part of the inspection process, after having the tank pumped, is to visually inspect the
inlet and outlet pipes for the presence of water entering the tank. It is important that no water is
running or plumbing fixtures are being used inside the house during the inspection. If water is
running into the tank, it may indicate a leak within the plumbing of the home or infiltration in the
inlet pipe. Water draining back into the septic tank from the outlet pipe may indicate a drainfield
problem. If that is occurring, the drainfield may be clogged and require further inspection.
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Effluent Filter

Another septic tank component that needs to be inspected, if in use, is the effluent filter. These
filters are located on the outlet side of the tank, in the outlet tee. The filter needs to be maintained
as well, so as not to allow solids to carry over into the drainfield. Maintenance of these filters
consists of pulling the filter and hosing the contents back into the septic tank. Another item to
consider is the use of “manhole” risers.

These are plastic risers that fit over the “manhole(s)” of a septic tank and are usually installed to
come right to ground level. The advantages to having risers is that for future inspections, less
excavation will be needed, and it is much easier to locate and access the septic tank. The
inspector will check the riser lids for cracks and ensure that the lids are secure so that
unauthorized access cannot be gained. It is important to remember that proper operation and
maintenance of your septic system includes routine inspections of your system.

Routine inspections are typically different from a property transfer inspection. Property transfer
inspections may not be as detailed and may not look at the entire system. Routine inspections
are necessary to the health of your onsite system.

Reporting and Monitoring State and Local Examples

The Barnstable County Department of Health in Rhode Island began to use its system database
in 2005 to track required services (monitoring, inspections) and O&M contract renewal as required
under maintenance contracts. If a component is not inspected on schedule, a notification appears
in the service schedule summary.

Homeowners in Hamilton County, Ohio, contract with manufacturers and local plumbers to
maintain home aeration wastewater treatment systems. Managed by the county, all of the system
locations are recorded using a geographic information system (GIS) tied to a regional GIS that
serves the entire Cincinnati Metropolitan Area.

Septic Tank Operation and Maintenance

The septic tank is a passive treatment unit that typically requires little operator intervention.
Regular inspections, septage pumping, and periodic cleaning of the effluent filter or screen are
the only operation and maintenance requirements.

Commercially available microbiological and enzyme additives are promoted to reduce sludge and
scum accumulations in septic tanks. They are not necessary for the septic tank to function
properly when treating domestic wastewaters. Results from studies to evaluate their effectiveness
have failed to prove their cost effectiveness for residential application. For most products,
concentrations of suspended solids and BOD in the septic tank effluent increase upon their use,
posing a threat to SWIS performance. No additive made up of organic solvents or strong alkali
chemicals should be used because they pose a potential threat to soil structure and ground water.

Septic Tank Inspections
Inspections are performed to observe sludge and scum accumulations, structural soundness,
watertightness, and condition of the inlet and outlet baffles and screens.

(Warning: In performing inspections or other maintenance, the tank should not be entered. The
septic tank is a confined space and entering can be extremely hazardous because of toxic gases
and/or insufficient oxygen.)
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Sludge and Scum Accumulations Sub-Section

As wastewater passes through and is partially treated in the septic tank over the years, the layers
of floatable material (scum) and settleable material (sludge) increase in thickness and gradually
reduce the amount of space available for clarified wastewater.

If the sludge layer rises to the bottom of the effluent T-pipe, solids can be drawn through the
effluent port and transported into the infiltration field, increasing the risk of clogging.

Likewise, if the bottom of the thickening scum layer moves lower than the bottom of the effluent
T-pipe, oils and other scum material can be drawn into the piping that discharges to the infiltration
field. Various devices are commercially available to measure sludge and scum depths. The scum
layer should not extend above the top or below the bottom of either the inlet or outlet tees. The
top of the sludge layer should be at least 1 foot below the bottom of either tee or baffle. Usually,
the sludge depth is greatest below the inlet baffle.

The scum layer bottom must not be less than 3 inches above the bottom of the outlet tee or baffle.
If any of these conditions are present, there is a risk that wastewater solids will plug the tank inlet
or be carried out in the tank effluent and begin to clog the SWIS.

Structural Soundness and Watertightness

Structural soundness and watertightness are best observed after the septage has been pumped
from the tank. The interior tank surfaces should be inspected for deterioration, such as pitting,
spalling, delamination, and so forth and for cracks and holes. The presence of roots, for example,
indicates tank cracks or open joints. These observations should be made with a mirror and bright
light. Watertightness can be checked by observing the liquid level (before pumping), observing all
joints for seeping water or roots, and listening for running or dripping water.

Before pumping, the liquid level of the tank should be at the outlet invert level. If the liquid level is
below the outlet invert, exfiltration is occurring. If it is above, the outlet is obstructed or the SWIS
is flooded. A constant trickle from the inlet is an indication that plumbing fixtures in the building
are leaking and need to be inspected.

Baffles and Screens

The baffles should be observed to confirm that they are in the proper position, secured well to the
piping or tank wall, clear of debris, and not cracked or broken. If an effluent screen is fitted to the
outlet baffle, it should be removed, cleaned, inspected for irregularities, and replaced. Note that
effluent screens should not be removed until the tank has been pumped or the outlet is first

plugged.

Septic Tank Pumping

Tanks should be pumped when sludge and scum accumulations exceed 30 percent of the tank
volume or are encroaching on the inlet and outlet baffle entrances. Periodic pumping of septic
tanks is recommended to ensure proper system performance and reduce the risk of hydraulic
failure.

If systems are not inspected, septic tanks should be pumped every 3 to 5 years depending on the
size of the tank, the number of building occupants, and household appliances and habits.

109
TLC OSSF ©1/1/2021 (866) 557-1746



Commercial systems should be inspected and/or pumped more frequently, typically annually.
There is a system available that provides continuous monitoring and data storage of changes in
the sludge depth, scum or grease layer thickness, liquid level, and temperature in the tank.

Accumulated sludge and scum material stored in the tank should be removed by a certified,
licensed, or trained service provider and reused or disposed of in accordance with applicable
federal, state, and local codes.

The most significant documented threats to ground water quality from SWISs are nitrates.
Wastewater nitrogen is nearly completely nitrified below properly operating SWISs.

Because nitrate is highly soluble and environments favoring denitrification in subsoil are limited,
little removal occurs. Chlorides also leach readily to ground water because they, too, are highly
soluble and are nonreactive in soil.

Dispersion of SWIS percolate in the ground water is often minimal because most ground water
flow is laminar. The percolate can remain for several hundred feet as a distinct plume in which
the solute concentrations remain above ambient ground water concentrations (Robertson et al.,
1989, Shaw and Turyk, 1994).

Groundwater Plume

The plume descends in the ground water as the ground water is recharged from the surface, but
the amount of dispersion of the plume can be variable. Thus, drinking water wells some distance
from a SWIS can be threatened if they are directly in the path of a percolate plume.
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Standard Leach Field Septic System Inspection

As the septic system is used, there is an accumulation of solids in the tank, which is sometime
referred to as sludge. The septic tank removes solids by holding wastewater in the tank for at
least 24 hours, allowing the solids to settle and scum to rise to the top. This is accomplished by a
series of baffles inside the tank. Up to 50% of the solids retained in the tank will decompose over
time. Effluent water discharges from the tank to perforated drain pipes. From there, it drains to
a constructed absorption or leach field

Septic drain fields, also called leach fields or leach drains are used to remove contaminants and
impurities from the liquid that emerges from the septic tank. A septic tank, the septic drain field,
and the associated piping compose a complete septic system. The septic drain field is effective
for disposal of organic materials readily catabolized by a microbial ecosystem. The drain field
typically consists of an arrangement of trenches containing perforated pipes and porous material
(often gravel) covered by a layer of soil to prevent animals and surface runoff from reaching the
wastewater distributed within those trenches.

Primary design considerations are hydraulic for the volume of wastewater requiring disposal and
catabolic for the long-term biochemical oxygen demand of that wastewater.

Many health departments require a percolation test (“perc” test) to establish suitability of drain
field soil to receive septic tank effluent. An engineer or licensed designer may be required to work
with the local governing agency to design a system that conforms to these criteria.

Wastewater from toilets is assumed to contain bacteria and viruses capable of causing disease.

Disinfection methods used prior to surface disposal of municipal sewage cannot be used with
septic tanks because disinfection would prevent wastewater treatment by killing the septic tank
and soil ecosystems catabolizing the putrescible contents of the wastewater. A properly
functioning drain field holds and deactivates pathogens before they leave the drain field soil.

The goal of percolation testing is to ensure the soil is permeable enough for septic tank effluent
to percolate away from the drain field, but fine grained enough to filter out pathogenic bacteria
and viruses before they travel far enough to reach a water well or surface water supply.

Coarse soils — sand and gravel — can transmit wastewater away from the drain field before
pathogens are destroyed. Silt and clay effectively filter out pathogens but allow very limited
wastewater flow rates.

Percolation tests measure the rate at which clean water disperses through a disposal trench into
the soil. Several factors may reduce observed percolation rates when the drain field receives
anoxic septic tank effluent.

Microbial colonies catabolizing soluble organic compounds from the septic tank effluent will
adhere to soil particles and reduce the interstitial area available for water flow between soil
particles. These colonies tend to form a low-permeability biofilm of gelatinous slime at the soil
interface of the disposal trench
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Insoluble particles small enough to be carried through the septic tank will accumulate at the soil
interface of the disposal trench; non-biodegradable particles like mineral soil from laundry or
vegetable washing, or bone and eggshell fragments from garbage disposals will remain to fill
interstitial areas formerly available for water flow out of the trench.

Cooking fats or petroleum products emulsified by detergents or dissolved by solvents can flow
through prior to anaerobic liquefaction when septic tank volume is too small to offer adequate
residence time, and may congeal as a hydrophobic layer on the soil interface of the disposal
trench.

Rising groundwater levels may reduce the available hydraulic head (or vertical distance) causing
gravitational water flow away from the disposal trench.

Effluent initially flowing downward from the disposal trench ultimately encounters groundwater or
impermeable rock or clay requiring a directional shift to horizontal movement away from the drain
field.

A certain vertical distance is required between the effluent level in the disposal trench and the
water level where the effluent is leaving the drain field for gravitational force to overcome viscous
frictional forces resisting flow through porous soil.

Effluent levels in the vicinity of the drain field will appear to rise toward the ground surface to
preserve that vertical distance difference if groundwater levels surrounding the drain field
approach the level of effluent in the disposal trench.

Frozen ground may seasonally reduce the cross-sectional area available for flow or evaporation.
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Aerobic Treatment Systems Sub-Section
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An aerobic treatment system or ATS, often called (incorrectly) an aerobic septic system is a small
scale sewage treatment system similar to a septic tank system, but which uses an aerobic process
for digestion rather than just the anaerobic process used in septic systems. These systems are
commonly found in rural areas where public sewers are not available, and may be used for a
single residence or for a small group of homes.

Unlike the traditional septic system, the aerobic treatment system produces a high quality
secondary effluent, which can be sterilized and used for surface irrigation. This allows much
greater flexibility in the placement of the leach field, as well as cutting the required size of the
leach field by as much as half.

The ATS process generally consists of the following phases:

Pre-treatment stage to remove large solids and other undesirable substances from the
wastewater; this stage acts much like a septic system, and an ATS may be added to an existing
septic tank to further process the primary effluent.

Aeration stage, where the aerobic bacteria digest the biological wastes in the wastewater.

Settling stage to allow any undigested solids to settle. This forms a sludge which must be
periodically removed from the system.
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Disinfecting stage, where chlorine or similar disinfectant is mixed with the water, to produce an
antiseptic output.

The disinfecting stage is optional, and is used where a sterile effluent is required, such as cases
where the effluent is distributed above ground. The disinfectant typically used is tablets of calcium
hypochlorite, which are specially made for waste treatment systems.

Unlike the chlorine tablets used in swimming pools, which is stabilized for resistance to breakdown
in ultraviolet light, the tablets used in waste treatment systems is intended to break down quickly
in sunlight.

Stabilized forms of chlorine will persist after the effluent is dispersed, and can kill off plants in the
leach field.

Since the ATS contains a living ecosystem of microbes to digest the waste products in the water,
excessive amounts of items such as bleach or antibiotics can damage the ATS environment and
reduce treatment effectiveness.

Non-digestible items should also be avoided, as they will build up in the system and require more
frequent sludge removal.
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Clustered Treatment System Maintenance Sub-Section
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Clustered systems can serve from two to 200 or more homes and/or commercial facilities. Also
known as community systems, clustered systems are a treatment option when individual
wastewater systems or centralized sewer service are not viable options.

Cluster systems have become an attractive option for many locations, especially in areas like
small lakeside communities where a higher level of treatment may be needed.

For example, Minnesota, the “land of 10,000 lakes,” reports that up to 60 percent of the permits
processed in recent years are for structures served by clustered wastewater systems.

The operation and maintenance requirements of cluster systems will vary based on the size of
the system, the wastewater being treated, and the types of technology used. Various technologies
that can be implemented via a cluster system.

They range in scale from a communal septic tank and soil dispersal system serving a dozen
homes to a large alternative sewer system connected to a treatment plant that can treat large
wastewater flows with a variety of wastewater treatment and dispersal/reuse technologies.

Homes and businesses served by cluster systems may be at varying distances from each other.
Primary treatment of wastewater for cluster systems served by small diameter effluent collection

systems (gravity or pumped) is provided at the home or business with a properly designed and
sized septic tank.
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Effluent Filters or Screens

Effluent filters or screens are used at the outlets of the septic tank or pump tank to prevent larger
solids (greater than 1/8”) from entering the shared portions of the system. Shut-off, or isolation
valves are installed at each property served, and other appropriate valving is used to isolate and
service portions of the system as needed.

The use of cluster systems for wastewater service can offer a number of economic and
environmental benefits.

Those include:

« Site disruption, including erosion and sedimentation impacts, can be substantially reduced on
each property if only a septic tank and possibly a pump tank is needed, rather than an entire
treatment and disposal system constructed for each individual site.

* One treatment and final dispersal system serving multiple properties can offer savings through
economies of scale to those served. This is due to reduced initial capital costs per property, as
well as lower long term operation and maintenance costs (costs associated with routine
maintenance and servicing of one larger system tend to be significantly lower than that of multiple
smaller systems).

» Systems providing higher levels of treatment tend to require more maintenance over time, and
may have a greater need for on-going care and attention. For environmental conditions for which
higher treatment is needed, it may not be reasonable to expect that each home or property will
provide adequate care to the system to keep it in good operating condition. Therefore,
environmental risks increase with the number of treatment systems serving a given number of
properties.

* Individual property owners may not wish to be directly involved with the maintenance and care
of their wastewater system. Cluster systems can be operated and maintained by a designated
entity with properly trained and licensed personnel.

* Individual lots can safely be smaller if a full individual onsite treatment system is not needed for
each. Homes and businesses can be located on lots with steeper slopes and rockier conditions,
while reserving a more suitable area in the development/subdivision for the wastewater treatment
and dispersal system.

116
TLC OSSF ©1/1/2021 (866) 557-1746



Septic Management Considerations

In the past, state and local wastewater management programs rarely specified O&M requirements
for conventional or enhanced wastewater systems. The regulation of system design, construction,
and operation was considered to be satisfactory community oversight. However, as more and
more systems malfunction and threaten waterways and as more systems include higher
maintenance electrical and mechanical components, communities are recognizing the value of
O&M requirements.

Many are strengthening programs with a number of tools, including requirements for homeowner
service contracts, routine maintenance inspections, revocable operating permits, monitoring, and
enhanced reporting and data management that support proper system performance.

Education and Outreach

Public involvement and education is one of the most critical elements in a successful wastewater
management program. Engaging stakeholders builds awareness of wastewater management
issues and needs and can increase support to develop and implement an effective program.
Technical and advisory committees are an effective approach to help review program options and
identify O&M proposals. Thurston County, Washington, created a citizen advisory committee in
2003 to help develop an O&M proposal to address problems associated with malfunctioning
systems.

The O&M program establishes a more rigorous maintenance and inspection requirement for all
treatment systems within the boundaries of the watershed protection area through the use of
renewable operational certificates. For systems designated as “high risk,” a dye tracer evaluation
is required as a condition of the operational certificate renewal.

Ultimately, it is the actions of the homeowner that will determine the success of any O&M program.
Numerous surveys of homeowners have revealed a general lack of knowledge regarding their
wastewater systems. Most state and local programs include an education program to promote
homeowner awareness. Many have developed guides and fact sheets to inform homeowners
about how to maintain and troubleshoot their systems.

Some localities, like Jefferson County in Alabama, mail out reminders to homeowners to have
their septic tank checked to see ifitis in need of pumping. Others have developed a more rigorous
approach of direct technical and financial assistance to homeowners. For example, many
Washington counties have used the Washington Water Pollution Control State Revolving Fund'’s
low-interest loan program to help residents repair and upgrade malfunctioning systems.

Training and Certification

Communities that require inspections of wastewater systems (construction, operations, and
maintenance) typically also require using only trained or certified inspectors and service providers.
Several states have established certification and licensing programs for inspectors, pumpers,
haulers, and other service providers. In addition, some states and jurisdictions have created
registries for certified providers to encourage the use of trained professionals.

A small community has many alternatives to evaluate and select from for its wastewater collection
and treatment. The choices range from the use of an individual septic tank/lateral field for each
home and business, to gravity sewers and treatment plants that are miniatures of those used by
larger communities.
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Small communities can also consider integrated combinations of more than one method.
Centralized, Decentralized, and Onsite A centralized system usually means a central treatment
plant handling wastewater collected in gravity sewers with pumping stations as needed.

An onsite system treats the wastewater generated by a single-family home or one business. The
wastewater is treated and returned to the environment within the property boundaries of the home
or business.

A decentralized system is actually centralized in the sense that it has a central coordinated
administration, but may have a common collection system and treatment facility or onsite systems
or both. Discharging vs. Non-Discharging A community needs to decide whether they want their
system to be discharging or non-discharging.

Discharging systems release the treated wastewater to the ground surface, usually into a ditch or
stream.

A discharging system requires a National Pollution Discharge Elimination System (NPDES) permit
from the Department of Health and Environment and regular monitoring of the quality of the
discharged water. A non-discharging system returns the wastewater to the soil (below surface)
and to the air by evaporation or plant transpiration.

Non-discharging lagoons that receive more than 2,500 gallons per day require a State water
pollution control permit.

Factors that are considered in making the discharging/non-discharging decision are size of the
community (flow), ability of the local soils to absorb the required amount of wastewater, limitations
on the stream receiving the water, and ability/desire to operate a moderately complex system.

Discharging systems must use some type of treatment such as a sand filter, aeration system,
package plant (pre-engineered mechanical unit), or a set of lagoons designed to be discharging
systems, followed by disinfection, if needed.
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Operating Permits

In some cases, renewable operating permits are used to ensure ongoing maintenance of a
wastewater system. In areas where operating permits are issued to conventional systems, the
permit may specify routine septic tank pumping. On the other hand, in the case of Spokane,
Washington, new systems and systems located over the Spokane/Rathdrum Aquifer are tracked
and issued a renewable three-year permit by the health district. Inspection and maintenance is
required prior to permit renewal.

More complex (enhanced) systems, however, often include maintenance inspections,
maintenance contracts, and compliance measures. In the case of a performance-based system,
the operating permit may include specific standards that must be maintained along with
monitoring and reporting requirements. Ohio adopted O&M regulations in 2004 that authorize the
use of operating permits as a legal means to establish O&M requirements and, in some cases,
mandatory service contracts. The regulations include a provision that O&M, in accordance with
the manufacturer’s instructions, shall be met when required as a condition of an operating permit.
The O&M rules also require:

v Increased levels of management related to risk conditions associated with higher sewage
treatment system density, complexity, and reliability and location of systems in areas of
high risk for surface water or groundwater contamination.

v" Recording of operating permit conditions, service contract requirements, or other O&M
management information on property deeds as a means to provide notification upon
transfer of property.

v Utilization of private sector professionals or responsible management entities, or
designation of qualified agents to conduct monitoring or other O&M management
responsibilities.

v Inclusion of enhanced O&M management mechanisms such as Web-based reporting,
remote telemetry, and use of publicly and privately available database programs to
support O&M tracking requirements.

v Establishment of a household sewage treatment district.

Renewable Operating Permits for Enhanced Systems

Marin County, California, requires renewable operating permits for enhanced systems. The
permits are the basis for verifying the adequacy of a system’s performance and their renewal is
based on the performance of the system. Failure to undertake any required corrective work may
be cause for non-renewal or revocation of the operating permit.

In Monroe County, Florida, state law specifies enhanced nutrient reduction systems to protect the
coastal ecosystem. These systems have biennial operating permits, and maintenance contracts
and are inspected annually.

Malibu, California, Ordinance 242 adopted in 2001 establishes a renewable operating permit for
new and replacement wastewater treatment systems. Inspections from private registered
inspectors are required on a regular basis. Operating permits for enhanced systems are good for
two years. Permits for conventional systems are good for three years.

Four health districts in the northeastern corner of North Carolina established the Albemarle Septic
Management Entity (ASME) to monitor the subsurface drainage of wastewater treatment systems.
ASME issues operating permits in accordance with state and local rules.
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In addition to conventional systems, two inspections of enhanced systems are conducted each
year. ASME has authority to repair a malfunctioning system and bill the owner or place a lien on
property for failure to reimburse ASME.

Public and Private Management Entities

Enhanced systems and cluster systems can pose greater risks of mechanical and performance
failure than passive conventional systems. Special districts, water/sewer authorities, and public
utilities can be an effective option for managing these systems. Private entities can also be
authorized to own, operate, and/or maintain an individual or cluster system.

Michigan law provides for a number of institutional options for community wastewater
management and the construction of community wastewater treatment systems. For example:

Rural townships can contract for management services from an adjacent community with a
preexisting wastewater management entity.

If the county has a county sewage/water district, then local governments contract directly with the
county for wastewater management services.

Small communities, townships, and villages can contract with a private company to monitor and
maintain individual and community wastewater systems.

Several townships and/or villages can establish a joint authority, such as a sewage district or
management district, to share building and management costs.

At least 12 possible institutional variations for wastewater management entities are authorized in
North Carolina. Minnesota has several wastewater management districts operating, including two
sponsored by local rural electric associations. The utilities subcontract with local installers to
perform the twice-a-year O&M service. These utilities have the ability to bill their wastewater
customers for O&M as part of their electric bill.

Finally, accountability is an important aspect of administering a private or public management
entity. Health departments and state agencies generally retain their authority to approve system
designs and issue permits. The public or private management entity conducts inspections,
provides maintenance, and executes remediation and repair activities.

Aerobic Treatment Units (ATUs)

A mechanical onsite treatment unit that provides secondary wastewater treatment by mixing air
(oxygen) and aerobic and facultative microbes with the wastewater in a sewage tank. In many
states, the minimum construction standards require that ATUs comply with NSF Standard 40.

Gravity Effluent Distribution Devices
Divide and/or transport the liquid effluent from a septic tank or ATU to absorption trenches for
dispersal into the soil. These devices include distribution boxes, drop boxes, and step-downs.
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Gravity Laterals

A system of trenches excavated along ground contours used to distribute effluent by gravity flow
from a septic tank or ATU and apply the effluent to the soil infiltrative surface. Generally, 18-inch
deep trenches are used; however, with approval trenches can be up to 30 inches deep.

Gravity Lateral Systems Include:
v 4-inch perforated distribution pipe in trenches filled with gravel or tire chips;
v chamber systems (an open bottom structure, which forms an underground effluent storage
cavity over the soil's infiltrative surface);
v large diameter gravel-less pipe (a filter wrapped corrugated plastic pipe); and
v 12-inch expanded polystyrene (EPS) bundles (a 4-inch corrugated plastic distribution pipe
enclosed in a bundle of EPS)

Shallow Placed Gravity Laterals
Lateral trenches with the trench bottom 12 to 18 inches deep in natural soil with suitable soil fill
material properly installed to provide adequate cover over the system.

Dosed Gravity Systems

Use siphons or pumps to dose into a gravity distribution device or through a pressure manifold
into the ends of gravity lateral trenches. Pressure manifolds can be used to more equally divide
effluent between gravity lateral trenches or to proportion effluent to unequal length trenches;
however, effluent is still moved along the length of a trench by gravity.

Lagoons (Wastewater Stabilization Ponds)
Sealed earthen basins, which use natural unaided biological processes to treat wastewater.
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Secondary Treatment Sub-Section
Many times advanced treatment is utilzed with or in lieu of Activated Sludge treatment.

Ponds and Lagoons

The primary difference between ponds and lagoons is the depth. Pond are generally shallow,
typically 3 to 5 feet, they are often used in small communities to treat domestic waste. The method
ponds work to stabilize the waste is that the heavy solids settle to the bottom where it is
decomposed by bacteria. The pond’s clarity is dependent by the number of ponds in place. We
refer to the configuration as singular (in a row) or parallel (side-by-side). Dissolved nutrient
materials, such as nitrogen and phosphorus are used by green algae which are microscopic
plants floating and living in the water. The algae uses carbon dioxide (COZ2) and bicarbonate to
build body protoplasm. This algae needs nitrogen and phosphorus in their metabolism much as
land plants do. Like land plants, they release oxygen and some carbon dioxide as waste products.

LAGOONS

Lagoons are pond-like bodies of water or basins designed to receive, hold, and treat
wastewater for a predetermined periods of time. In the lagoon, wastewater is treated
through a combination of physical, biological, and chemical processes.
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The most often used ponds in domestic wastewater treatment are the stabilization pond and
facultative lagoon. The stabilization pond is designed to be aerobic throughout its depth and the
facultative lagoon will be anaerobic at the bottom and aerobic at the top. Stabilization ponds
provide secondary biological treatment and are the most commonly used wastewater pond.
Stabilization ponds must be preceded by some form of primary treatment to reduce the solids
entering the pond.
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Respiration in lakes recycles organic carbon arising from photosynthesis back to inorganic
carbon. Prior to this transformation, the organic carbon is potentially available to support
secondary production. Generally speaking, ponds rarely are part of the A/S system, but can be a
great back-up for overflow conditions.
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The original lagoon system consist of one aerated cell (Basin 1), followed by a non-aerated
polishing cell (Basin 2) and a final chlorine contact chamber. This system has a third non-aerated

cell (Basin 3) for sludge settling.
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Microorganisms in Lagoons and Activated Sludge

If you feed bugs or maintain bugs to degrade waste, this can be considered part of the A/S. Before
we look at the bugs themselves, let us look at eating habits. Have you ever met a person who
was a picky eater?

You have people who will put their noses up at some things and others who would eat anything.
Predators typically eat from a narrow set of prey, while omnivores and scavengers eat from a
broader food selection.

» Swimming and gliding ciliates engulf bacteria or other prey.

» Stalked ciliates attach to the biomass and vortex suspended bacteria into their gullets,
while crawlers break bacteria loose from the floc surface.

» Predators feed mostly on stalked and swimming ciliates. The omnivores, such as most
rotifers, eat whatever is readily available, while the worms feed on the floc or prey on larger
organisms. Microorganisms are directly affected by their treatment environment.

» Changes in food, dissolved oxygen, temperature, pH, total dissolved solids, sludge age,
presence of toxins, and other factors create a dynamic environment for the treatment
organisms.

Food (organic loading) regulates microorganism numbers, diversity, and species when other
factors are not limiting. The relative abundance and occurrence of organisms at different loadings
can reveal why some organisms are present in large numbers while others are absent.

The aerobic bacteria that occur are similar to those found in other treatment processes such as
in the activated sludge process. Three functional groups occur: freely dispersed, single bacteria;
floc-forming bacteria; and filamentous bacteria. All function similarly to oxidize organic carbon
(BOD) to produce CO; and new bacteria (new sludge).

Many bacterial species that degrade wastes grow as single
bacteria dispersed in the wastewater. Although these readily
oxidize BOD, they do not settle and hence often leave the
system in the effluent as solids (TSS).

These tend to grow in lagoons at high organic loading and low
oxygen conditions. More important are the floc-forming bacteria,
those that grow in a large aggregate (floc) due to exocellular
polymer production (the glycocalyx).

This growth form is important as these flocs degrade BOD and settle at the end of the
process, producing a low TSS effluent.

A number of filamentous bacteria occur in lagoons, usually at specific growth environments.

These generally do not cause any operational problems in lagoons, in contrast to activated
sludge where filamentous bulking and poor sludge settling is a common problem. Most
heterotrophic bacteria have a wide range in environmental tolerance and can function effectively
in BOD removal over a wide range in pH and temperature.
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Aerobic BOD removal generally proceeds well from pH 6.5 to 9.0 and at temperatures from 3-
4°C to 60-70°C (mesophilic bacteria are replaced by thermophilic bacteria at temperatures
above 35°C). BOD removal generally declines rapidly below 3-4°C and ceases at 1-2°C.

A very specialized group of bacteria occurs to some extent in lagoons (and other wastewater
treatment systems) that can oxidize ammonia via nitrite to nitrate, termed nitrifying bacteria.
These bacteria are strict aerobes and require a redox potential of at least +200 m V (Holt et al.,
1994).
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Aerated Lagoons

The aerated lagoons are basins, normally excavated in earth and operated without solids
recycling into the system. This is the major difference with respect to activated sludge systems.

Two types are the most common: the completely mixed lagoon (also called completely
suspended) in which the concentration of solids and dissolved oxygen are maintained fairly
uniform and neither the incoming solids nor the biomass of microorganisms settle, and the
facultative (aerobic-anaerobic or partially suspended) lagoons. In the facultative lagoons, the
power input is reduced causing accumulation of solids in the bottom that undergo anaerobic
decomposition, while the upper portions are maintained aerobic. The main operational difference
between these lagoons is the power input, which is in the order of 2.5-6 Watts per cubic meter
(W/m?3) for aerobic lagoons while the requirements for facultative lagoons are of 0.8-1 W/m3,

Being open to the atmosphere, the lagoons are exposed to low temperatures that can cause
reduced biological activity and eventually the formation of ice. This can be partially alleviated by
increasing the depth of the basin. These units require a secondary sedimentation unit, which in
some cases can be a shallow basin excavated in earth, or conventional settling tanks can be
used.
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Diagram of facultative aerated lagoon.

If excavated basins are used for settling, care should be taken to provide a residence time long
enough for the solids to settle, and there should also be provision for the accumulation of sludge.

There is a very high possibility of offensive odor development due to the decomposition of the
settled sludge, and algae might develop in the upper layers contributing to an increased content
of suspended solids in the effluent.
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Odors can be minimized by using minimum depths of up to 2 m, while algae production is reduced
with liquid retention time of less than two days. The solids will also accumulate, all along the
aeration basins in the facultative lagoons and even in comers, or between aeration units in the
completely mixed lagoon.

These accumulated solids will, on the whole, decompose in the bottom, but since there is always
a non-biodegradable fraction, a permanent deposit will build up. Therefore, periodic removal of
these accumulated solids becomes necessary. We will cover this in much more detail in a few
more pages.

SUBMERGED DIFFUSED AERATION LAGOON

Submerged diffused air is essentially a form of a diffuser grid inside a lagoon. There
are two main types of submerged diffused aeration systems for lagoon applications:
floating lateral and submerged lateral. Both these systems utilize fine or medium
bubble diffusers to provide aeration and mixing to the process water. The diffusers can
be suspended slightly above the lagoon floor or may rest on the bottom. Flexible
airline or weighted air hose supplies air to the diffuser unit from the air lateral (either
floating or submerged).
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SUSPENSION MIXED LAGOON

Suspension mixed lagoons flow through activated sludge systems where the
effluent has the same composition as the mixed liquor in the lagoon. Typically, the
sludge will have a residence time or sludge age of 1 to 5 days. This means that the
chemical oxygen demand (COD) removed is relatively little and the effluent is
therefore unacceptable for discharge into receiving waters. The primary objective of
the lagoon is therefore to act as a biologically assisted flocculator which converts the
soluble biodegradable organics in the influent to a biomass which is able to settle as a
sludge.
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Algae

Algae are aerobic organisms that are photosynthetic and grow with simple inorganic compounds
CO2, NHs, NO3, and POs using light as an energy source. (**Note that algae produce oxygen
during the daylight hours and consume oxygen at night.)

Algae are desirable in lagoons as they generate oxygen needed by bacteria for waste
stabilization. Three major groups occur in lagoons, based on their chlorophyll type: brown algae
(diatoms), green algae, and red algae.

The predominant algal species at any given time is dependent on growth conditions, particularly
temperature, organic loading, oxygen status, nutrient availability, and predation pressures. A
fourth type of "algae" common in lagoons is the cyano-bacteria or blue-green bacteria.

These organisms grow much as the true algae, with the exception that most species can fix
atmospheric nitrogen. Blue-green bacteria often bloom in lagoons and some species produce
odorous and toxic by-products.

Blue-Green Bacteria

Blue-green bacteria appear to be favored by poor growth conditions including high temperature,
low light, low nutrient availability (many fix nitrogen) and high predation pressure. Common blue-
green bacteria in waste treatment systems include Aphanothece, Microcystis, Oscillatoria and
Anabaena.

Algae can bloom in lagoons at any time of the year (even under the ice); however, a succession
of algae types occurs over the season. There is also a shift in the algal species presentin alagoon
through the season, caused by temperature and rotifer and Daphnia predation.

Diatoms usually predominate in the wintertime at temperatures <60°F. In the early spring, when
predation is low and lagoon temperatures increase above 60°F, green algae such as Chlorella,
Chlamydomonas, and Euglena often predominate in waste treatment lagoons.

The predominant green algae change to species with spikes or horns such as Scenesdesmus,
Micractinium, and Ankistrodesmus later in the season when Rotifers and Daphnia are active
(these species survive predation better).

Algae grow at warmer temperatures, longer detention time, and when inorganic minerals needed
for growth are in excess.

Alkalinity (inorganic carbon) is the only nutrient likely to be limiting for algal growth in lagoons.

Substantial sludge accumulation in a lagoon may become soluble upon warming in the spring,
releasing algal growth nutrients and causing an algal bloom. Sludge resolution of nutrients is a
major cause of high algal growth in a lagoon, requiring sludge removal from the lagoon for
correction.
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GREEN ALGAE

THEIR CELLS HAVE NUCLEI AND PIGMENT IS DISTINCT.
THEY ARE MOST COMMON ALGAE IN PONDS AND CAN BE MULTICELLULAR

BLUE-GREEN ALGAE

ITS CELLS LACK NUCLEI AND ITS PIGMENT IS SCATTERED.
BLUE-GREEN ALGAE ARE ACTUALLY NOT ALGAE, BUT BACTERIA

DINOFLAGELLATES

‘ THEY HAVE FLAGELLA AND CAN SWIM IN OPEN WATERS

THEY ARE MICROSCOPIC AND SINGLE-CELLED

EUGLENOIDS DIATOMS
THEY LOOK LIKE TWO SHELLS THAT FIT TOGETHER.
THEY ARE GREEN OR BROWN AND SWIM WITH THEIR FLAGELLUM. THEY ARE MICROSCOPIC AND SINGLE CELLED
EASY TO SPOT BECAUSE OF THEIR RED EYE. THEY ARE MICROSCOPIC AND SINGLE CELLED
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More on the Treatment Lagoon

The pH at a treatment lagoon is determined by the various chemical species of alkalinity that are
present. The main species present are carbon dioxide (CO., bicarbonate ion (HCO3), and
carbonate ion (CO2®%). Alkalinity and pH can affect which species 7 WA

will be present. High amounts of CO yield a low lagoon pH, while
high amounts of CO_8 yield a high lagoon pH.

Bacterial growth on BOD releases CO; which subsequently
dissolves in water to yield carbonic acid (H.COs3). This rapidly
dissociates to bicarbonate ion, increasing the lagoon alkalinity.
Bacterial oxidation of BOD causes a decrease in lagoon pH due
to CO, release.

Algal growth in lagoons has the opposite effect on lagoon pH,
raising the pH due to algal use for growth of inorganic carbon
(CO2 and HCO:3). Algal growth reduces the lagoon alkalinity
which may cause the pH to increase if the lagoon alkalinity (pH
buffer capacity) is low.

Algae can grow to such an extent in lagoons (a bloom) that they consume all of the CO. and
HCOs; present for photosynthesis, leaving only carbonate (CO.?) as the pH buffering species. This
causes the pH of the lagoon to become alkaline. pH values of 9.5 or greater are common in
lagoons during algal blooms, which can lead to lagoon effluent pH violations (in most states this
is pH = 9). It should be noted that an increase in the lagoon pH caused by algal growth can be
beneficial. Natural disinfection of pathogens is enhanced at higher pH.

Phosphorus removal by natural chemical precipitation is greatly enhanced at pH values greater
than pH = 8.5. In addition, ammonia stripping to the atmosphere is enhanced at higher pH
values (NHjs is strippable, not NHs+).

Protozoans and Microinvertebrates

Many higher life forms (animals) develop in lagoons. These include protozoans and
microinvertebrates such as rotifers, daphnia, annelids, chironomids (midge larvae), and mosquito
larvae (often termed the zooplankton). These organisms play a role in waste purification by
feeding on bacteria and algae and promoting flocculation and settling of particulate material.

Protozoans are the most common higher life forms in lagoons with about 250 species identified
in lagoons to date (Curds, 1992). Rotifers and daphnia are particularly important in controlling
algal overgrowth and these often "bloom" when algal concentrations are high. These
microinvertebrates are relatively slow growing and generally only occur in systems with a
detention time of >10 days. Mosquitoes grow in lagoons where shoreline vegetation is not
removed, possibly causing a nuisance and public health problem.

Culex tarsalis, mosquito, the vector of Western Equine Encephalitis in the western U.S., grows
well in wastewater lagoons (USEPA, 1983). The requirement for a minimum lagoon bank slope
and removal of shoreline vegetation by most regulatory agencies is based on the public health
need to reduce mosquito vectors.
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Impacts of Effluent on Groundwater
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Groundwater represents the largest volume of fresh water on earth. Only three percent of the
earth’s fresh water resides in streams, lakes, and other surface water bodies. The other 97
percent is beneath the surface, flowing toward points of discharge such as streams, lakes,
springs, and wetlands. Groundwater becomes surface water at these discharge points. Effective
waste treatment is essential to protecting our water supplies.

Approximately 25 percent of households in North America utilize groundwater for consumption
and other domestic uses. These same homes employ septic systems as their means for
wastewater treatment (US EPA, 2008).

As water percolates through the solil, it is purified and in most cases requires no further treatment
before being consumed. However, when the soil is overloaded with a treatable contaminant, or
when the contaminant cannot be treated by the soil, the quality of the underlying groundwater
may change significantly.
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When a septic system fails to effectively treat and disperse effluent, it can become a source of
pollution. This type of failure can occur in three different ways. The first way is when effluent ponds
on the soil surface, causing a wet seepy area. The second obvious way that septic system can
fail is to have effluent backing up into the dwelling. It is also important to prevent a third, and less
obvious, type of failure, which is contamination of the ground or surface waters.

Pollution of groundwater (with nitrogen, pathogens, bacteria, chemicals, etc.) is very difficult to
clean up, since the only access to the water table is through wells, trenches (if the water table is
high enough), or natural discharge points such as springs. An incident of groundwater pollution
often becomes a problem that persists for many years.

Soil Treatment Processes

The soil treatment and dispersal zone provides for the final treatment and dispersal of septic tank
effluent. To varying degrees, the soil treatment and dispersal zone treats the wastewater by acting
as a filter, exchanger, or absorber by providing a surface area on which many chemical and
biochemical processes occur. The combination of these processes, acting on the effluent as it
passes through the soil, and purifies the water.

Biomat

As septic tank effluent flows into a soil treatment trench, it moves vertically through the distribution
media to the biomat where treatment begins. The biomat is a biological layer formed by anaerobic
bacteria, which secrete a sticky substance and anchor themselves to the soil, rock particles, or
other available surfaces.

The biomat develops first along the trench bottom, where effluent begins to pond. The biomat
develops along the soil-media contact surfaces on the trench’s sidewalls. When fully developed,
the gray-to-black sticky biomat layer is about one inch thick.

Flow through a biomat is considerably slower than flow through natural soil, allowing unsaturated
conditions to exist in the soil beneath the soil treatment trench. Unsaturated flow increases the
travel time of effluent through the soil, ensuring that it has sufficient time to contact the surfaces
of soil particles and microorganisms.

A properly functioning gravity-fed system will have wastewater ponded in the distribution media
while the soil a few inches outside of and below the distribution media will be unsaturated.
Unsaturated soil has pores containing both air and water so aerobic microorganisms living in the
soil can effectively treat the wastewater as it travels through the soil system.

In unsaturated soil under a biomat, water movement is restricted. In order for the wastewater to
move through the soil, it must be pulled or wicked through the fine pores by capillary action.
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Sewage Treatment Utilizing Soil Sub-Section

A developed biomat reaches equilibrium over time, remaining at about the same thickness and
the same permeability if effluent quality is maintained. For this equilibrium to be maintained, the
biomat and the effluent ponded within the trench must be in anaerobic conditions, the organic
materials in the wastewater feed the anaerobic microorganisms, which grow and multiply,
increasing the thickness and decreasing the permeability of the biomat.

On the soil side of the biomat beneath the drainfield, oxygen is present so that conditions are
allowing aerobic soil bacteria to feed on and continuously break down the biomat. These two
processes occur at about the same rate so that the thickness and permeability of the biomat
remain in equilibrium.

If the quality of the effluent leaving the septic tank decreases because of failure to regularly pump
out the septic tank, more food will be present for the anaerobic bacteria, which will cause an
increase in the thickness of the biomat and decrease its permeability (Siegrist, 1987). If seasonally
saturated conditions occur in the soil outside the trench, aerobic conditions will no longer exist,
which will prevent aerobic bacteria from breaking down the biomat. Under these conditions the
biomat will thicken, reducing its permeability and the effectiveness of effluent entering the soil.

Site Evaluations

Site evaluations are a key driver of treatment system design. The success of any soil-discharging
wastewater treatment system depends on the appropriate match between wastewater
flow/strength, the treatment system design, and the site that receives effluent from the system.
Site-specific observations and characterization by a qualified, experienced professional is
essential to understanding local site conditions and ensuring the proper operation of individual
and clustered wastewater systems.

Ensure Compliance with Regulations

Nearly every state and most local, county, and city governments have developed written
requirements governing the type of sites that can be permitted for subsurface effluent discharges
from individual and clustered wastewater systems.

Regulatory compliance parameters include maximum slope angles acceptable for system
components, appropriate soil types and depth, minimum depth-to-groundwater (or bedrock)
requirements, and mandatory setback distances between system components and property lines,
structures, and water bodies, among others.

Site evaluators should be familiar with the regulatory requirements for soil-discharging individual
and clustered systems and the procedures for accommodating variances to those requirements,
in terms of both the legal process for issuing variances and the system adaptations needed to
ensure the desired treatment performance.

In most states, individual system regulations are promulgated by the public health agency.
Requirements for clustered systems (e.g., those discharging more than 1,000 gallons per day)
are sometimes under the purview of the state water resources agency. Large-capacity septic
systems (i.e., those with the capacity to serve 20 or more people per day) are regulated by EPA
and the states through the Underground Injection Control Program of the Safe Drinking Water
Act.
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Assure System Performance

Wastewater systems depend on the soil for 1) final treatment of effluent from the tank or unit
process components, and 2) dispersal of the effluent to the soil. As noted in the resource guide
on system design, the desired final quality of the effluent depends on the constructed/installed
treatment train and the pollutant removal capabilities of the soil.

The soil component of the system receives, stores, and treats incoming effluent. The subsurface
“‘ponding” and slow release of effluent to the soil through the biomat facilitates treatment via
chemical, physical, and biological processes such as aerobic nitrification of ammonia, adsorption
of potential pollutants (e.g., phosphorus), filtration of solids, and decomposition of organic
constituents. Predicting the pollutant removal and overall treatment efficacy of the soil component
of the system requires a fairly comprehensive understanding of how these processes work, how
they are enhanced or impeded, and how the upstream processes in the treatment train can be
adjusted or adapted to ensure that the soil can handle the flow and pollutant load delivered.

Protect Public Health and Water Resources
Individual and clustered wastewater systems can malfunction due to soil or site-related causes.
These malfunctions can threaten public health or water resources by

v Causing sewage backups in homes or basements.

v" Ponding poorly treated sewage in yards or landscaped areas.

v' Contaminating surface waters with nutrients or bacteria.

v Polluting groundwater wells with bacteria or nitrate

The site evaluation procedures summarized below are designed to identify site characteristics
that might contribute to elevated health or environmental risks to ensure that they can be
addressed in the selection, configuration, sizing, or operation of the treatment system.

The preliminary review is performed prior to any fieldwork. It is based on information available
from the owner and local agencies and on general resource information. The objectives of the
preliminary review are to identify potential effluent infiltration sites, identify potential treatment
system design boundaries (e.g., groundwater table, property line, etc.), assess the ability of the
soil to provide final treatment, and develop a conceptual plan for supplying the level of treatment
required prior to soil discharge. Preliminary screening of sites is an important aspect of the site
evaluator’s role.

More than one receiving environment might be feasible and available for use. In addition, the
desktop review might suggest that treatment be provided via clustered, rather than individual,
facilities.

Focusing the effort on the most promising receiving environment and the most efficient and
effective treatment works allows the evaluator to reasonably and methodically eliminate the least
suitable sites early in the site evaluation process. For example, basic knowledge of the local
climate might eliminate evaporation or evapotranspiration as a potential receiving environment
immediately.

Also, the applicable local codes often prohibit direct or indirect discharges to surface waters (i.e.,
requiring an NPDES permit) from small systems. Knowledge of local conditions and regulations
is essential during the screening process.
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Resource materials and information to be reviewed may include, but are not limited to, the
following:

Property information should include owner contact information, site legal description or address,
plat map or boundary survey, description of existing site improvements (e.g., existing onsite
wastewater systems, underground tanks, utility lines), previous and proposed uses, surrounding
land use and zoning, and other available and relevant data.

Detailed soil surveys are available online from the Natural Resources Conservation Service
(NRCS). Detailed soil surveys provide soil profile descriptions, identify soil limitations, estimate
saturated soil conductivities and permeability values, describe typical landscape position and soil
formation factors, and provide various other soil-related information. Soil survey data should be
supplemented with detailed soil sampling at the site. The NRCS publication Field Book for
Describing and Sampling Soils is an excellent manual for use in site evaluation.

Quadrangle maps provide general topographic information about a site and surrounding
landscape. These maps are developed and maintained by the U.S. Geological Survey (USGS)
and provide nationwide coverage typically at a scale of 1 inch = 2000 feet, with either a 10- or 20-
foot contour interval.

At this scale, the maps provide information related to land use, public improvements (e.g.,
roadways), USGS benchmarks, landscape position and slope, vegetated areas, wetlands,
surface drainage patterns, and watersheds. Aerial photographs are available from several popular
online mapping sites (e.g., Google, Yahoo, MapQuest, etc.), many of which are free. Resolution
varies across the nation. Some rural areas do not have fine resolution coverage. If available,
aerial photographs can provide information regarding past and existing land use, drainage and
vegetation patterns, surface water resources, and approximate location of property boundaries.
Aerial photographs may be available from a variety of other sources, such as county or regional
planning offices, property valuation, and agricultural agencies.

Geology and basin maps are especially useful for providing general information regarding
bedrock formations and depths, groundwater aquifers and depths, flow direction and velocities,
ambient water quality, surface water quality, stream flow, and seasonal fluctuations. If available,
these maps can be obtained from USGS.

Water resource and health agency information, such as permit and other files for nearby
treatment systems, can provide valuable information regarding local system designs,
applications, and performance. Interviews with agency permitting, planning, and field staff can
often provide valuable information on regional, local, and even site-specific conditions, such as
water quality data, septic system complaints, and future plans for provision of clustered or
centralized treatment services.

Local installers and service providers can provide information on other sites in the vicinity,
existing technology performance, and general knowledge of soils and other factors that inform
both the site evaluation and the selection of appropriate treatment system components. Climate
data, such as temperature, precipitation, and pan evaporation rates can be obtained from the
National Oceanic and Atmospheric Administration. This information is necessary if
evapotranspiration systems are being considered. The evaluator must realize, however, that the
data from the nearest weather station might not accurately represent the climate at the site being
evaluated.

137
TLC OSSF ©1/1/2021 (866) 557-1746



After the visual assessment of surface conditions are assessed, the site evaluation proceeds to
an investigation of subsurface conditions, especially soil conditions and groundwater
characteristics.

Soils are one of the most important factors to consider during the field investigation, because
soil-discharging systems depend on the soil matrix for a significant portion of effluent treatment.
Soil properties will affect the type of treatment system selected, the design loading rate, and the
size of the dispersal field. Groundwater proximity and movement is also important in considering
effluent residence time in unsaturated soil and the movement of pollutants that enter the water
table.

Reference Stick Measuring Stick
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Improving OSSF Treatment through Performance Requirements

3 Foot Distance

Saturation Zone

Conventional Onsite Techniques

Conventional onsite wastewater treatment methods can be adapted to small community-wide
systems by increasing their size. Conventional onsite systems are those where wastewater exits
the home or business and passes through a septic tank before it is treated in a soil absorption
field. These absorption fields can be pipe-in-rock trenches, chambers, or beds, although beds
are not recommended for large flows. A small community that has onsite systems should give
serious thought about whether their systems are failing and why. (Sanitary Surveys will be
discussed in a later chapter.) Homes on very small lots in soils that are not very permeable may
not be able to use onsite systems under any circumstances.

However, it may be possible to use existing or repaired onsite systems with good management
and careful use. It may be less expensive in both the near and long terms to make such
modifications as low flow showerheads and faucets and even replacing toilets with low flow
models and washing machines with front loading models that use less water, than to build a sewer
system and treatment plant. It may also require lifestyle changes such as spreading out laundry
washing over several days, giving up garbage disposals, turning off the shower while soaping,
and regular septic tank pumping. However, community-wide cooperation in water conservation
might be the only solution needed. Another possible onsite alternative is the use of individual
alternative systems such as aeration systems or sand filters.
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They are more expensive than conventional onsite systems, but may be less expensive than
central systems. There will be later discussions of ways to manage these systems as a group to
get the best performance and control costs.

Shared Facilities

It is possible that a small community is close enough to the existing wastewater treatment facility
of another town that it is less expensive to convey wastewater to that treatment plant than to build
a new one. If the existing plant is near capacity, they may not be able to accept additional
wastewater. However, if an expansion is possible, the town may be willing to accept the small
community’s wastewater, if the community is willing to pay all or part of the expansion costs.

Lagoons (Wastewater Stabilization Ponds) Introduction

Lagoons, also known as wastewater stabilization ponds, are open ponds where wastewater is
treated by bacteria using oxygen in air provided by wind motion, algae, and for community-sized
lagoons, usually mechanical aeration equipment. Alternative (Enhanced) Treatment Methods
Alternative treatment systems such as sand filters and aeration systems provide treatment for the
removal of organic material and some pathogens from the wastewater before discharge or
absorption. These units can be adapted and scaled to handle the full size range from single-
home onsite systems through municipal plants. We will cover this area in greater detail.

Flow Rates/Plant Sizing

Among the factors to be considered in selecting a method of treatment, are the flow rate (average
and minimum/maximum) and the strength (chemical composition/concentration) of the
wastewater. There are typical assumptions used in engineering calculations. However, small
communities may have special situations, such as the type of collection system that will require
making sure these assumptions are correct for that community.

If a community has businesses or industries that are large water users, or if it has an unusually
high number of businesses or industries for its size, detailed flow calculations should be made to
account for them. If the collection system has a conventional gravity sewer, a factor for infiltration
and inflow (I & 1) must be added in. Infiltration is water that enters the collection system through
loose pipe connections, broken pipes or manholes.

It is usually highest after rain or snow melt. If the water table is high, it may be a continuous
problem. Inflow is water from sources such as foundation and roof drains, cooling water from air
conditioners, and drainage from outdoor paved areas that have been connected into the sewer
system.

Generally speaking, one requirement for new gravity sewer that is less than 24 inches in diameter
is a maximum infiltration of 250 gallons per day (gpd) per mile of pipe for each inch of pipe
diameter. (As an example, an 8 inch diameter pipe that is 2 miles long could have a maximum
infiltration rate of 8 inches x 250 gpd x 2 miles = 4,000 gpd.) Older sewers can have much higher
levels of infiltration. Inflow is possible with systems having septic tanks or grinder pumps, but it
would probably be more noticeable in terms of overload or failure. A pressure sewer, in order to
stay pressurized, must be constructed more tightly than a gravity sewer. Therefore, infiltration
should be minimal. However, past experience with alternative collection systems indicate that |
& | can still be an issue if the system is not constructed well. Sources of infiltration can include
septic tanks and pump chambers that are not watertight, loose connections on the pipe between
the house and the septic tank, and leaky manholes.
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If assumptions about reduced wastewater flow because of the use of pressure sewers are to be
valid, special attention during construction and maintenance must be paid to eliminating sources
of infiltration.

Strength of Wastewater

The strength of wastewater varies from home to home and with time of day. This is a challenge
for onsite systems that is dealt with by making conservative assumptions for typical wastewater
to be used in design. In a community situation, the wastewater streams combine and the
differences level out. However, the type of collection system influences the strength. As was
described above, a conventional gravity sewer will have an | & | component. A pressure sewer
will have to be tighter so the infiltration will be less.

A substantial portion of the organic load is removed by a septic tank, so the strength of wastewater
in a STEP (Septic Tank Effluent Pump) system would be lower than total household wastewater.
On the other hand, the effluent from a grinder pump system will contain all material from
household’s wastewater. Because it will have lower | & I, it will be stronger than the wastewater
from a gravity sewer. The design of a plant will need to be checked to be sure that it can handle
the organic load as well as the hydraulic load.

Septic Tank Abandonment

If a decision is made to replace or abandon septic tanks, the existing tanks must be cleaned and
properly abandoned, usually by breaking the bottom, and possibly the sides, and filling with
compacted soil or other inert material. Other inadequate or illegal systems such as cesspools
and “ratholes” must also be abandoned. In some circumstances, additional measures may be
required. The costs of this procedure must be included in the project costs.

Most onsite wastewater treatment systems are of the conventional type, consisting of a septic
tank and a subsurface wastewater infiltration system (SWIS). Site limitations and more stringent
performance requirements have led to significant improvements in the design of wastewater
treatment systems and how they are managed.

Over the past 20 years, the onsite wastewater treatment system (OWTS) industry has developed
many new treatment technologies that can achieve high performance levels on sites with size,
soil, ground water, and landscape limitations that might preclude installing conventional systems.

New technologies and improvements to existing technologies are based on defining the
performance requirements of the system, characterizing wastewater flow and pollutant loads,
evaluating site conditions, defining performance and design boundaries, and selecting a system
design that addresses these factors.

Performance requirements can be expressed as numeric criteria (e.g., pollutant concentration or
mass loading limits) or narrative criteria (e.g., no odors or visible sheen) and are based on the
assimilative capacity of regional ground water or surface waters, water quality objectives, and
public health goals.

Wastewater flow and pollutant content help define system design and size and can be estimated
by comparing the size and type of facility with measured effluent outputs from similar, existing
facilities.
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Site evaluations integrate detailed analyses of regional hydrology, geology, and water resources
with site specific characterization of soils, slopes, structures, property lines, and other site features
to further define system design requirements and determine the physical placement of system
components.

Most of the alternative treatment technologies applied today treat wastes after they exit the septic
tank; the tank retains settleable solids, grease, and oils and provides an environment for partial
digestion of settled organic wastes.

Post-tank treatment can include aerobic (with oxygen) or anaerobic (with no or low oxygen)
biological treatment in suspended or fixed-film reactors, physical/chemical treatment, soil
infiltration, fixed-media filtration, and/or disinfection. The application and sizing of treatment units
based on these technologies are defined by performance requirements, wastewater
characteristics, and site conditions.

Creating a Management Structure

The physical maintenance of decentralized onsite systems is not as difficult to establish as are
the legal and financial arrangements needed to ensure that maintenance is accomplished and
that homeowners pay their fair share of the costs in doing so. The policies and procedures that
must be put in place with cluster systems can be more complex than with municipal sewer
systems.

The establishment of a management entity for decentralized projects is necessary in order to
apply for federal, state, or other funding, minimize liability, establish service boundaries, and to
manage the administrative, financial, and operational activities for the services provided.

Acceptable management entities include counties, incorporated cities and towns, special
governmental units (countywide or area-wide regional sewer districts, conservancy districts, etc.),
public or private utilities, private corporations, and nonprofit organizations.

Each management entity has certain advantages and disadvantages and comes with its own set
of guidelines for formation and oversight by regulatory authorities. Community leaders that are
evaluating the use of decentralized cluster systems must decide which management entity would
be most beneficial for their project.
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Performance-Based Standards

Most state and local system design codes traditionally have been based on prescriptive
approaches that specify minimum site requirements, construction methods, and acceptable tank
types and other components. However, the move toward site-appropriate, risk-based system
design and the growing interest in clustered facilities has increased the need for performance-
based design guidance.

Performance-based management approaches have been proposed as a substitute for
prescriptive requirements for system design, siting, and operation. Performance codes set
measurable outcomes that all treatment systems must achieve regardless of the technology used.
British Columbia, Canada has a fairly comprehensive performance code, and Arizona has a
hybridized code that allows a wide array of enhanced treatment methods for protecting
groundwater.

System Design Considerations

One of the more common reasons why some individual or cluster systems do not perform properly
is inappropriate system/technology selection. A wastewater system should be matched to the
volume and pollutant profile of wastewater, and the site, soil, and groundwater/surface water
conditions must be known in detail in order to develop an appropriate system design.

State and local wastewater system permitting programs are expanding the options available for
providing treatment services, especi