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Chapter 4 

Out of Sight, Out of Mind: 
A Wastewater Primer 

Human wastes carry  

 viruses, bacteria,  

 antibiotics, and

nutrients and must be disposed of 

with care. Th ese bacteria are not 

suited to survive for long outside the 

human body; however, the viruses and 

nutrients can persist. If not carefully 

disposed of, wastes can contaminate 

drinking water. Th e nutrients 

contained in wastewater, especially 

nitrogen, can also aff ect the quality 

of drinking water and cause a serious 

decline in coastal marine habitat, 

wiping out eelgrass and shellfi sh beds. 

Toxic materials should never be 

disposed of in your septic system.  

Th ey may seep into the groundwater, 

contaminating drinking water and the 

food chain. 

Wastewater Treatment: A Brief History 

Historically, the goal of treatment is to remove the disease-causing pathogens 

and dissolve the solids enough to be able to dispose of the wastewater in the 

soil. Human beings have a long history of disposing of their wastes into the 

ground. Th is method isolated wastes and allowed chemical and biological 

processes to break down solids and destroy the pathogens. But this only 

worked as long as the population remained small. Th e addition of clean water 

to carry the waste out of the dwelling and into cesspools was a natural next 

step. However, the water also leached 

nutrients, viruses, and to a lesser extent, 

bacteria away from the cesspool, and 

toward the water sources.

Modern wastewater systems contain two components: the tank and the 
soil absorption fi eld. Th e septic tank was a step forward from the cesspool 

because it provided a watertight tank to store the solid wastes and release 

the liquid slowly to infi ltrate into the ground. Separating the solids from 

the liquids is called primary treatment. It helped prolong the life of the soil 

absorption system by removing grease and solids that once clogged the soil 

around cesspools. 

Find out what 
treatment the 

wastewater from 
your household 
receives before 
it re-enters the 

environment.

We cannot fl ush 
our troubles 

away. What goes 
“down the drain” 

eventually re-
enters our food 

chain.



Eventually many densely settled areas needed wastewater management. Wastewater was collected and piped to a facility that 

separated the solids from the liquids, killed almost all of the human waste bacteria, while using other bacteria to further digest 

the waste, and released a clear effl  uent into the ground. Th is process is known as secondary treatment. Orleans chose another 

route in the 1980s. All private and commercial users have an underground septic system on site.  We do not currently have any 

sewered areas.  Th e septic tank contents, emptied when necessary, are brought to a tri-town septage treatment facility that treats 

the solids from each system.  Th e treated residue is pumped to huge leaching fi elds where it fl ows through the groundwater, 

eventually ending up in Cape Cod Bay. 

Backyard disposal: Th e septic system and how it works 

Th e septic system is an adequate disposal technique where housing density is low and groundwater does not carry the 
dissolved chemicals into bays and ponds.

However, septic systems are still used by the vast majority of homes in the region even though population densities are 

increasing. Newer systems consist of the tank - a cement or fi berglass container with a T-shaped outlet pipe that keeps the 

fl oating grease layer in the tank - and a soil absorption system that infi ltrates the liquid portion of the wastes into the ground. 

Older systems, cesspools and leach pits perform similar functions. Th e Board of Health oversees these systems and enforces the 

State sanitary regulations under Title 5. 

Of the approximate 5000 housing units 
surrounding our waters, the vast majority 
utilize backyard wastewater systems. Orleans 
residents and businesses release well over 
780,000 gallons of wastewater into the 
environment each day. 
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Septic systems eff ectively eliminate almost all bacteria and 

many viruses. Th e effl  uent leaving the tank contains tens of 

thousands of fecal bacteria, but after percolating through 

four feet of soil, the bacterial count is reduced to one per 

gram of soil. But nutrients like nitrogen are not completely 

removed during their transit through a typical septic 

system. So it proceeds into the groundwater and eventually 

into the coastal waters. Th e septic tank serving a family of 

three releases enough nitrogen to contaminate hundreds of 

gallons of marine water on a daily basis. 

Excess nitrogen entering a salt pond or bay in 
the form of nitrate leads to: 

• Phytoplankton blooms, causing cloudy or 

 greenish coloring. 

• Excess growth of macroalgae. 

• Decline or outright loss of eelgrass beds. 

• Decrease of shellfi sh like scallops and soft shell clams.

• Odors from decay of excess vegetation. 

As the density of housing development increases, so does 

the risk of nitrates contaminating nearby wells. 

Take Care of your Septic System: 

• Have it pumped out regularly: Th e system should be regularly pumped to remove the sludge and the fl oating scum. 

 Th e frequency depends on how you use your system and what goes down the drain. All systems should be pumped 

 every three to fi ve years to avoid septic system failure. 

• Conserve water: Reducing the fl ow through your system will reduce the movement of solids and scum into the 

 soil absorption system. 

• Don’t overload the system: A dripping faucet or a leaky toilet can add hundreds of gallons of water to the system 

 each week. If you are going to have a large gathering, rent a portable toilet to reduce the demand on your septic system.   

 Stagger your washing machine and dishwasher use to spread out the fl ow. 

• Don’t install or use a garbage disposal: Th ese devices add large amounts of grease and organic matter to the system and   

 will shorten the life of your soil absorption fi eld. 

• Don’t kill the bugs: Flushing chemicals down the drain can kill 

 bacteria in your septic tank. When these bacteria stop working,    

 the sludge accumulates and is more likely to escape the tank and  

 clog your leaching system. 

• Don’t fl ood the soil absorption system: Roof drains and   

 stormwater runoff   should be diverted away from your system 

 to prevent periodic fl ooding. 

• Don’t compact the soil absorption area: Don’t park your car on

 or drive over the system. Th e compaction of the soil from   

 the weight of the vehicle will reduce the system’s capacity. 

• Compost it: Don’t use the sink as a garbage disposal. Th is will

  add solids and grease to the tank that may exceed the ability   

 of the bacteria to digest it. Compost what you can and dispose of

 greasy waste in your regular trash. 

How much water do we use? 
Th e average person uses about 65 gallons each day. 
With household water conservation, EPA estimates 

water use at 45 gallons per person per day. 
Th is is how the water is used: 

Source: U.S. Environmental Protection Agency

Maintenance is the single 
most important consideration 

in making sure a septic 
system will work well over 
time. What goes down the 
drain or toilet either fi nds 

its way into the soil or stays 
in the septic tank until it is 

pumped out. 
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• Don’t fl ood the system with Hot Tub water: Releasing a large volume of hot, chlorinated water into the septic system will

 kill the bacteria that are busily breaking down the sludge.  If you must drain your Hot Tub, do it over a period of three 

 days. Th is will allow the water temperature and the chlorine levels to drop, and the abrupt passage of hundreds of gallons 

 of water won’t fl ush solids out into your leaching fi eld. 

   A septic system pump-out and sludge disposal usually costs a few hundred dollars. 
   Replacing a septic system may cost well over $20,000!

Advancing Beyond the Septic System
Excessive nitrogen originating primarily from the septic systems of our growing population has led to signifi cant 
decreases in water quality in coastal ponds and estuaries in southeastern Massachusetts.  Orleans citizens recognized 

more than eight years ago that water quality had diminished and started a water sampling program.  Th e results clearly 

indicate that Orleans saltwater embayments are over-enriched with nitrogen and freshwater ponds suff er similarly from 

phosphate enrichment.  

Orleans relies on clean, productive, and aesthetically pleasing waterways for tourism, recreational swimming, fi shing and 

boating, as well as for commercial fi n fi shing and shellfi shing.  Failure to reduce and control nitrogen loads will result in 
replacement of the highly productive eelgrass habitats with algae that smother the bottom community, causing extremes 
in dissolved oxygen concentrations, fi sh kills, and widespread occurrence of unpleasant odors and scum.  As a result of 

these environmental impacts, recreational and commercial use of our bays and coastal waters will be greatly reduced.  

Th e Clean Water Act mandates that we clean up this form of pollution of our waterways.  Th e Massachusetts 

Department of Environmental Protection will issue mandates for the amount of nitrogen that must be removed from 

each of our embayments and salt ponds in Pleasant Bay, Nauset/Town Cove, and the Rock Harbor area.

A public sewer and centralized treatment is the best way to eliminate nitrogen currently coming from septic systems.  
Citizens are being asked to support the plans for a centralized treatment system in order to save our waterways from this 

nutrient pollution. 

Malfunctioning septic 
systems means no 

shellfi sh for dinner 
tonight.
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