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TODAY

Introduction – Life Cycle & Principles of OWTSIntroduction – Life Cycle & Principles of OWTS

Beginning of the Life Cycle – Design PrinciplesBeginning of the Life Cycle – Design Principles

Beginning & Early Life – Installation PrinciplesBeginning & Early Life – Installation Principles

Mid-Life – Operations & Maintenance PrinciplesMid-Life – Operations & Maintenance Principles

Mid-Life – Inspection Mid-Life – Inspection 

All during the Life – Basic Business PrinciplesAll during the Life – Basic Business Principles

After Life – Waste Treatment PrinciplesAfter Life – Waste Treatment Principles

Summary – Why we care and where we go from hereSummary – Why we care and where we go from here
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INTRODUCTION 
TO THE ART 
OF 
INSTALLATION 

Being professional Understanding a 
Design, & What is 
a “Good System” 

Developing an 
Installation Plan

Following Industry 
Standards and 
Working Safely

Finishing the Job
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BASIC CONSTRUCTION PRINCIPLES





CONSTRUCTION PRINCIPLES FOR 
SUCCESSFUL INSTALLATIONS

• KEEP IT DRY - KIDD

• KEEP IT NATURAL - KINN

• KEEP IT LEVEL – KILL

• KEEP IT SHALLOW - KISS
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WHAT IS A PROFESSIONAL INSTALLER

• DOING WHAT IS BEST FOR:

• CUSTOMER

• ENVIRONMENT

• BEING A PROFESSIONAL CONTRACTOR

• ETHICS FOR SEPTIC PROFESSIONALS
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INSTALLER 
RESPONSIBILITIES

• CREATE A PLAN FOR INSTALLATION

• FOLLOW THE DESIGN

• SIZE, LOCATION & ELEVATION

• USE THE PROPER MATERIALS

• APPLY THE PROPER PRINCIPLES

• HAVE THE SYSTEM INSPECTED

• FOLLOW UP ON THE SYSTEM



WHO ARE THE PLAYERS?

• HOMEOWNER

• INSPECTOR

• ENGINEER

• EQUIPMENT PROVIDERS

• OTHERS?
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WASTEWATER TREATMENT 
PROCESSES

● OXYGEN STATE

○ AEROBIC VS. ANAEROBIC

● PROCESSES

○ PHYSICAL

○ CHEMICAL

○ BIOLOGICAL



MOST OF 
OWTS IS 
BELOW 
GROUND 
SURFACE

Include contingency Include contingency 

If different, STOP!  Call designer and LPA

Soils you encounter may be different than design 
document

Soils you encounter may be different than design 
document

You will expose a LOT more soils than site 
evaluator

You will expose a LOT more soils than site 
evaluator
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HERE IS WHAT HAPPENS WHEN 
YOU DON’T STOP
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KNOW 
WHAT 

SOILS TO 
EXPECT

• REVIEW SOILS INVESTIGATION REPORT

• SITE VISIT

• OBSERVE ROAD & DRIVEWAY CUTS

• OBSERVE FOUNDATION 

EXCAVATION

• IS THERE A LIMITING LAYER?
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What We Will Cover
What We Will Cover

⮚What is wastewater?

⮚Where does it come from?

⮚What’s in it?

⮚How can we measure it?

⮚What are the treatment processes 

involved?



DOMESTIC/RESIDENTIAL WASTEWATER

● FOOD PREPARATION (KITCHENS) 20%

● BATHROOM (BATHING, SINKS, TOILETS) 60%

● LAUNDRY 20%

● Uniform in color and composition

● Gray in color and musty smelling

● Unusual colors or odors will typically 

indicate abnormal discharges



BLACKWATER 
VS. GRAYWATER

● BLACKWATER- WASTEWATER 

FROM TOILETS AND FOOD 

PREPARATION AREAS 

(ORGANICS)

● GRAYWATER- WASTEWATER 

FROM ALL OTHER PLUMBING 

FIXTURES (INCLUDES LAUNDRY); 

● COLORADO REGULATION 86

BOTH WASTEWATERS CONTAIN 

THE SAME CONTAMINANTS



WHAT’S IN 
WASTEWATER?

• 99.9 % WATER

• 0.1 % POLLUTANTS OR 

CONSTITUENTS OF CONCERN

◦ ORGANICS/INORGANICS

◦ SOLIDS

◦ PATHOGENS

◦ NUTRIENTS 

◦ FATS, OILS, GREASE

◦ METALS

◦ PERSISTENT ORGANIC

CHEMICALS

MORE ABOUT EACH OF THESE...
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WHAT IS 
IMPORTANT?

• ACCURATE DESIGN

• CONTRACTOR MUST 

UNDERSTAND DESIGN

• BENCHMARK-

ELEVATIONS

• CONTOURS



UNDERSTANDING 
A DESIGN

• WHAT IS A DESIGN

• SPECIFIC INFORMATION

• LOOKING FOR PROBLEMS
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DESIGNER AND REVIEW AGENCY ARE NOT 
INSTALLERS

Designs may 
have errors and 

omissions

Design may not 
“Fit the Site”

Review the 
design 

Before you bid 
and start

Discuss/clarify 
concerns with 

designer and LPA
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CONSTRUCTION PRINCIPLES 
FOR SUCCESSFUL 
INSTALLATIONS

• KEEP IT DRY - KIDD

• KEEP IT NATURAL - KINN

• KEEP IT LEVEL – KILL

• KEEP IT SHALLOW - KISS



PRINCIPLES: 
KIDD

• KEEP IT DRY



SEPARATION
IF YOU ARE

WONDERING, 

ASK!



PLASTIC LIMIT



PRINCIPLES: 
KINN

• KEEP IT NATURAL



MAINTAINING 
NATURAL SOIL 
CONDITIONS

• SOIL LOCATED AT OR 

NEAR THE SOIL SURFACE IS 

GENERALLY THE BEST FOR:

• TREATMENT 

• DISPERSAL 

• OXYGEN-TRANSFER 

• EVAPOTRANSPIRATION 

• NATURAL BIOLOGICAL 

ACTIVITY



DURING 
CONSTRUCTION



TODAY



KEEP IT LEVEL

PRINCIPLES: 
KILL     



LASER LEVELS



PRINCIPLES: KISS  

• KEEP IT SHALLOW

• KEEP IT SERVICEABLE

• KEEP IT SIMPLE

• TANK

• O&M

• WATER

• STA

• TREATMENT



WHY SHALLOW?

• VERTICAL SEPARATION

• TREATMENT     

• SATURATED SOIL

• BEDROCK

• OXYGEN TRANSFER

• WATER MOVEMENT

• SOILS- STRUCTURE

• EVAPOTRANSPIRATION
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PRE-
CONSTRUCTION 

• SITE VISIT

• BIDDING PROCEDURES

• PERMIT REQUIREMENTS

• SYSTEM LAYOUT

• CONSTRUCTION SCHEDULING, 

STAGING
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REVIEW PERMIT REQUIREMENTS

READ THE PERMIT REQUIRED 
INSPECTIONS; 
ENGINEER, LPA

OUT OF ORDINARY 
ITEMS?

WET SOIL 
RESTRICTIONS?
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PRE-
CONSTRUCTION 
MEETING

EngineerEngineer

HomeownerHomeowner

Local Permitting AuthorityLocal Permitting Authority

OtherOther
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PRE-CONSTRUCTION 
PHOTOS

• WHAT WAS THERE INITIALLY

• WHAT IS OF IMPORTANCE 

TO THE HOMEOWNER
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CREATING AN INSTALLATION PLAN

• MATERIALS

• EQUIPMENT

• JOB STAGING

• WORKING WITH SUBCONTRACTORS

• TIMING
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Things to Avoid!



MATERIALS: SELECTION

• SOILS

• FILL/BEDDING

• TOPSOIL

• TREATMENT MEDIA (SAND)

• DISTRIBUTION MEDIA

• TANKS & RISERS

• POWER

• PIPING

• EQUIPMENT

• PUMPS

• CONTROLS

• HIGHER LEVEL TREATMENT

• ELECTRICAL



JOB STAGING

• INSTALLATION PROCESS

• CONSTRUCTION 

PLANNING

• CONSTRUCTION STAGING

• MATERIALS/EQUIPMENT

• STA PROTECTION !!!

• SPOILS
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TIMING THRU 
THE JOB

• AVAILABILITY OF MATERIALS

• JOB SCHEDULING 

• INSPECTIONS (CALL 

AHEAD)

• SUBCONTRACTORS

• ELECTRICAL

• MATERIALS

• HAULING

• FINISHING [OWNER]
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MAJOR MODIFICATIONS

UNKNOWN SITE 
CONDITIONS

CONTACT ENGINEER, 
LPA, OWNER

TIME, COST
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