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The Waste in our Wastewater 

The purpose of this paper is to make observations, and suggest topics of further consideration 
including the collection of more information regarding the impacts of accumulated debris 
material in wastewater collection and treatment systems throughout Florida.   

Waste in wastewater includes both intended and unintended waste. Our collection and 
treatment systems are designed to remove the biological waste, or the ‘poo’ which is intended. 
Other waste, or debris, is not intended.  Debris can be naturally occurring or litter.  Natural 
occurring debris includes sand and often times, grit.  Natural occurring debris such as sand 
accumulates as a result of inflow and infiltration (I/I).  I/I increases with aging infrastructure and 
can be exasperated by significant rainfall events.  Litter includes rag material, and fats, oils, and 
greases (FOGs).  Litter debris has been discarded into the wastewater by users of the system, 
commercial or residential. A distinction is made since the corrective measures and associated 
costs are significantly different.  For example, reducing infiltration of sand is basically one 
capital consideration.  Only the cost to replace or “line” collection pipes is considered.  
Whereas, reducing the amount of FOGs requires capital and may also require changes in 
behavior (i.e., putting grease traps in place and using them). 

Debris accumulates in structures throughout wastewater collection and treatment systems. 
Typical structures include: pipes, manholes, lift stations, wet wells, grit chambers, aeration 
basins, tanks, digesters and other requisite structures. 

Generally speaking, all wastewater collection and treatment systems must manage debris. 
Plant managers do a good job managing debris, and an even greater job managing around it 
when they must.  

Many wastewater collection and treatment systems must negotiate around debris issues until 
the adverse effects become critical.  There is obviously much awareness about the existence of 
debris.  Design and policy considerations to reduce or manage debris are continuously 
improving.  Wastewater collection and treatment systems have their own personality.  Until the 
system is placed in operation, debris management cannot be fully implemented.  Once placed 
in operation, plant operators are the best source regarding debris in their system.  The practical 
reality is that debris does not always accumulate where it is designed to accumulate. 

Debris can wreak havoc on the treatment process while increasing costs and reducing overall 
efficiencies throughout the system.  There is much literature available on sand and grit issues 
related to wastewater treatment.  This paper uses sand and grit to represent debris specifics. 
USEPA guidance dating back to the passage of the Clean Water Act identifies the importance of 
removing sand and grit.  Sand and grit are unintended consequence of an imperfect conveyance 
system.  Many vital services like wastewater require infrastructure below the earth’s surface. 
Infrastructure (especially gravity systems) below the earth’s surface (pipes, structures, etc.) 
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typically has joints, seams, gaps, cracks and shifts over time.  These creates openings which 
allow sand and grit to enter the pipe.  Once in the pipe they must go somewhere.  Debris either 
accumulates in the pipe or ends up in a structure.  As pipes ages the number of openings often 
increase.     

Sand and grit can cause abnormal wear and tear on system components including pumps and 
other mechanical components.  Debris, generally speaking, can greatly impact efficiencies of 
both mechanical and biological systems.  Mechanically speaking, sand and grit can adversely 
affect operational aspects of the collection and treatment system including full or partial 
plugging of outlets and/or pump suctions.  When accumulated sand and grit cover air bubble 
diffusers on the bottom of aeration basins, the consequence is a drastic increase in energy 
required to deliver the air to the wastewater for aeration.  This increases energy costs.  While 
intuitively understood, reducing the design capacity due to accumulated sand and grit does 
require unintended operational allowances to compensate.  Sand and grit can unnecessarily 
increase the volume and weight of sludge increasing the cost of handling and disposal. 

Small amounts of debris may only be a nuisance; however a lot of debris can cause significant 
damage to mechanical and pumping systems, especially over time.    

Debris can increase operation and maintenance cost due to down time, energy needs and 
labor.  Intuitively there is much recognition that accumulating debris is never good.  It is 
compounded for this industry since people not familiar with the distinction between dirty water 
and water that is dirty (with debris).  So, what is the big deal with the debris?  The big deal is 
that the unintended debris can wreak havoc on the operation and maintenance of the 
wastewater collection and treatment systems.  Often times, costs to remove debris are 
compared to zero cost (or “do nothing”).  But the “do nothing” alternative really does not cost 
zero.  Our collection and treatment systems are designed for wastewater and its impurities, not 
for handling unintended debris. 

As wastewater collection and treatment systems budgets remain tight, plant managers must 
prioritize critical expenditures, including debris management.  And like most debris, at some 
point, it accumulates to the point that it must be removed.  That point is unique for every 
structure in each system.  One of the challenges associated with debris, especially sand and grit, 
is that it is difficult to see and sometimes it gets managed using a tried and unreliable strategy - 
“Out of sight, Out of mind!”   

Each system (or structure) is unique, creating variability in the cost of removing debris.  Access 
to and frequency of removing debris are the largest cost drivers for the removal of debris.  
Figures 1 and 2 illustrate trends associated with the costs to remove debris.  Accessibility is 
critical to removal.  Frequency is also important.  The longer debris remains in the structure the 
more challenging removal can be.  Frequency affects significantly the hauling and disposal 
costs.  Predictability and certainty are allies of plant managers, understanding the true cost of 
debris is important.  Occasionally, maintenance cost must be compared to the “do nothing” 
option, as well as, the capital cost to retrofit alternative solutions.     
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Open       Confined Space 

FIGURE 1 - ACCESSIBILITY OF DEBRIS 

Crisis    Routine 

  FIGURE 2 - FREQUENCY OF CLEANING 

Efficiency of both the mechanical and biological systems must be taken into account regarding 
the cost of not removing debris.  Labor and energy represent the largest component of 
operations and maintenance costs for most wastewater treatment facilities and collection 
systems requiring significant pumping.   

Efficiency of the biological treatment is a function of capacity.  Reducing the design capacity 
requires adjusting over time the design parameters such as mixed liquor concentrations.  Plant 
managers balance these well.  However, when accumulated debris gets collection or treatment 
systems to their “tipping point” the result can be costly.   

The overall risks to be considered include: catastrophic, equipment, and regulatory risks. 
Figures 3 and 4, illustrate the cost associated with capacity and energy impacts related to the 
accumulation of debris, respectively. 
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Design   Reduced 

FIGURE 3 – DESIGN CAPACITY AVAILABLE 

Design   Debris 

FIGURE 4 – ENERGY REQUIRED 
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Further Considerations 

Based on the observations made in this paper four (4) areas are identified for further 
consideration: 

1. What does the data say about debris?  Is there data?  If not, what data would be
helpful?

2. What are the costs associated with removing debris?
3. What are the costs associated with not removing debris?
4. What is the “tipping point” for our collection or treatment systems?  What is the cost of

“tipping”?

Debris is intended for landfills.  The sooner it gets there, the sooner the business of removing 
biological waste can be done cheaper.  Let’s Grit’er Done! 
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Disclosure 

It is difficult to obtain a complete perspective and understanding of a subject.  The agenda of 
everyone, especially outsiders, is always suspect.  Unfortunately, to understand the level of 
detail that matters one must be immersed in a subject.  Unless a person is able to be a 
volunteer most of us require a job.  And that is the link that connects our interest.  Recognizing 
the importance of transparency, our company manufactures equipment that can remove debris 
from structures in the wastewater collection and treatment systems while they remain in 
operation.   

This paper is not intended to promote our equipment.  In fact, it is not mentioned.  The 
observations made in this paper are based in more than 25 years of experience as a 
professional engineer, policy maker, and business owner with a desire to understand 
thoroughly the industry (or neighborhood in which we live and work). 
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