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Selection
Understanding ADA Requirements for Portable Restrooms

Understanding Your Budgetary Constraints for Porta Potty Rental

Portable restroom rentals in Virginia serve construction sites, outdoor events, and temporary
facilities across the Commonwealth nice porta potty renta Accessibility.

When it comes to planning an event, whether its a small gathering or a large festival, one of
the essential considerations is ensuring that you have adequate restroom facilities. Porta
potties are a popular choice for such events, offering convenience and mobility. However,
balancing budget and comfort in portable toilet selection can be a delicate task.
Understanding your budgetary constraints is the first step in making this balance work in
your favor.

Start by assessing your overall event budget. Determine how much you can allocate
specifically for porta potty rentals. This figure will serve as a guideline, helping you narrow
down your options and avoid overspending. Its crucial to remember that while porta potties
are a cost-effective solution, they come in various sizes, styles, and features, each with its
own price tag.

Next, consider the duration of your event. The longer you need the porta potties, the higher
the cost will be. Some rental companies charge by the day, while others may offer package
deals for extended periods. Understanding these pricing structures will help you estimate
the total cost more accurately.

Another factor to consider is the number of attendees. Overestimating or underestimating
the number of people who will need to use the facilities can lead to either wastage of
resources or insufficient amenities. Most rental companies provide guidelines based on the
expected number of users, which can be a helpful reference.

Additionally, think about the features you deem necessary for comfort and convenience.
Basic models are more affordable, but they may lack certain amenities like handwashing
stations, ventilation, or even heating. If your event is in a colder climate, for instance, heated
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porta potties might be a necessity. On the other hand, if your event is outdoors and in a
warmer area, you might prioritize features like ample lighting and ventilation to ensure a
pleasant experience.

Dont forget to inquire about any additional fees. Some companies might charge extra for
delivery, pickup, or cleaning services. Knowing these potential costs upfront will prevent any
surprises and help you stay within your budget.

Lastly, consider the reputation and reliability of the rental company. While it might be
tempting to choose the cheapest option available, opting for a reputable provider can save
you from potential headaches. Reliable companies often ensure timely delivery, proper
maintenance, and quick response to any issues that might arise.

In conclusion, understanding your budgetary constraints for porta potty rental is a crucial
step in balancing budget and comfort. By carefully assessing your event needs, considering
the duration, number of attendees, and necessary features, and being aware of potential
additional costs, you can make an informed decision that ensures both affordability and
comfort for your guests.

Key Dimensions and
Clearances for ADA Porta
Potties —

Understanding ADA Requirements for Portable Restrooms
Key Dimensions and Clearances for ADA Porta Potties
Essential Features of ADA Compliant Portable Restrooms
Placement and Accessibility Considerations for ADA Porta Potties on
Site
ADA Porta Potty Rental: Compliance and Documentation
Maintaining ADA Compliance During Porta Potty Rental Period
Common ADA Porta Potty Rental Mistakes to Avoid



When selecting portable toilets, finding the right balance between budget constraints and
comfort is crucial, particularly for events or construction sites where these facilities are a
necessity. Identifying essential comfort features in portable toilets can significantly enhance
user satisfaction without necessarily breaking the bank.

First and foremost, adequate ventilation is a non-negotiable comfort feature. Poorly ventilated
units can become stuffy and unpleasant, deterring users from utilizing the facility comfortably.
A well-ventilated toilet not only improves air quality but also reduces odors, making the
experience more pleasant for everyone involved. While basic models might offer minimal
ventilation, investing slightly more in models with enhanced airflow systems can provide a
noticeable improvement in user comfort.

Another key feature to consider is the toilets size and space. Although budget-friendly options
tend to be compact, choosing a model that offers a bit more room can make a significant
difference in user experience. Extra space allows for easier movement, especially for
individuals with mobility issues or those wearing bulky clothing due to weather conditions. A
slightly larger footprint might increase costs marginally but ensures that users do not feel
cramped or uncomfortable.

The inclusion of hand sanitation facilities within or adjacent to the portable toilet is another
aspect where comfort meets practicality. While standalone hand washing stations exist, having
an integrated sink or at least a hand sanitizer dispenser within the toilet unit promotes hygiene
without requiring users to leave the immediate area to clean up. This feature might add to the
initial cost but contributes greatly to overall cleanliness and user convenience.

Lighting is often overlooked but is vital for safety and comfort, particularly during evening
events or early morning use on construction sites. Even simple solar-powered lights can
illuminate the interior enough to prevent accidents and enhance user confidence when using
the facility in low light conditions.

Lastly, while not always considered under comfort, privacy enhancements like full-height doors
or better soundproofing can alleviate some of the psychological discomfort associated with
using public facilities. Ensuring that users feel they have privacy can make all the difference in
their willingness to use these portable solutions comfortably.

In conclusion, while keeping costs in check is important when selecting portable toilets,
incorporating features like good ventilation, adequate space, sanitation options, lighting, and



privacy can transform a basic necessity into a comfortable amenity. By prioritizing these
elements within your budget considerations, you ensure that all users have an experience that
respects both their financial constraints and their need for comfort.
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Essential Features of ADA
Compliant Portable Restrooms

nor any other formatting that isnt plain text.

Okay, so youre planning an event, and yeah, porta potties are on the list. Not exactly
glamorous, right? But trust me, choosing the right ones can make or break your attendees
experience. Its all about striking that balance between keeping the budget in check and
making sure everyones comfortable.

Think about it: a construction site needs something different than a fancy outdoor wedding.
For the job site, basic, durable, and easy to clean is key. Were talking standard units, maybe
with some hand sanitizer dispensers. Function over frills, definitely.

Now, for that wedding? You might want to consider upscale portable restrooms. These can
have flushing toilets, running water, mirrors, and even air conditioning! Theyre a bit more
expensive, sure, but think of it as an investment in your guests comfort and overall impression
of the event.

Then there are the in-between situations, like festivals or community events. Here, a mix of
standard and accessible units is a good idea. Accessible units are a must-have to ensure
everyone can participate comfortably. Maybe even a few units with handwashing stations to
keep things hygienic.

The key is really understanding your audience and the type of event youre hosting. Dont
overspend on features no one will appreciate, but also dont skimp so much that you end up
with unhappy guests (or workers!). A little planning and research can go a long way in finding
the perfect porta potty solution that fits both your needs and your budget. Its all about finding
that sweet spot.



Placement and Accessibility
Considerations for ADA Porta
Potties on Site



Okay, so youre trying to figure out how to make portable toilets a little less...portable toilet-y,
without breaking the bank. I get it. Its a balancing act. You want happy campers, concert-
goers, or construction workers, but your budgets whispering sweet nothings about cutting
corners. The good news is, you dont have to sacrifice basic decency to stay within a
reasonable price range.

Think about it: small changes can make a big difference in perception. First, cleanliness is king
(or queen). Regular, thorough cleaning is the absolute best investment you can make. A
sparkling clean unit, even a basic one, will always be preferable to a fancy-pants porta-potty
that looks like it hasnt seen soap in a month. Schedule frequent servicing, and consider
providing hand sanitizer – even the cheap stuff is better than nothing.

Beyond the basics, think about simple upgrades that dont cost a fortune. A small, battery-
operated air freshener can work wonders for the overall atmosphere. Good ventilation is also
key, so make sure vents are clear and working properly. Consider adding a small, framed
picture or a humorous sign – anything to break up the stark, utilitarian vibe.

Location is also important. Place the toilets in a well-lit area, away from high-traffic zones, but
still easily accessible. Nobody wants to trek a mile in the dark, but nobody wants to be
surrounded by the smells all day either.

Finally, communicate! Let people know youre taking their comfort seriously. Post a schedule
for cleaning, or a contact number for reporting issues. Just showing that youre aware of the
importance of a decent restroom experience can go a long way in improving user satisfaction,
even if youre not splurging on luxury models. In short, it's about maximizing impact with
minimal cost, focusing on cleanliness, small comforts, and clear communication. Its all about
the perception of care, not just the price tag.

ADA Porta Potty Rental:
Compliance and



Documentation

When selecting portable toilets for an event or construction site, one must consider the
delicate balance between rental duration, budget, and comfort. This balance is crucial as it
ensures that all attendees or workers have access to facilities that are both cost-effective and
comfortable, enhancing the overall experience without breaking the bank.

Firstly, the rental duration plays a significant role in budgeting. Longer events or projects
require extended rental periods which can escalate costs if not planned correctly. Its wise to
estimate the exact time frame needed for the portable toilets to avoid unnecessary expenses
from over-renting. For instance, if an event lasts three days, renting for a week might seem
like a safe buffer but could inflate costs significantly.

Budgeting is about finding value within your financial constraints. Portable toilet options vary
widely in price based on features like size, number of units, and additional amenities such as
handwashing stations or luxury models with air conditioning. Heres where one must weigh
whats truly necessary against whats nice to have. Basic units might suffice for a construction
site where comfort is secondary to functionality, whereas a wedding might benefit from more
upscale options that provide a touch of elegance and comfort.

Comfort shouldnt be overlooked even when trying to save money. Comfortable facilities can
improve user satisfaction and reflect positively on the organizers attention to detail. Features
like adequate ventilation, privacy partitions, and cleanliness contribute significantly to user
comfort. In colder climates or during night events, having units with lighting or heating options
can make a substantial difference in user experience.

To strike this balance effectively:

Assess Needs: Determine how many units are required based on expected attendance
or workforce size over time.

Prioritize Features: Decide which features are non-negotiable for comfort versus those
that could be sacrificed to stay within budget.



Shop Around: Compare prices from different suppliers; sometimes bulk deals or off-
season rentals can offer better rates.

Feedback Loop: If possible, gather feedback from previous users of similar setups to
understand what worked well in terms of comfort versus cost.

In conclusion, balancing rental duration with budget and comfort in portable toilet selection
involves thoughtful planning and prioritization. By understanding the specific needs of your
event or project, you can allocate resources wisely, ensuring that attendees or workers have
access to facilities that meet their basic needs while staying within financial limits. This
approach not only saves money but also enhances the reputation of your event or project
through thoughtful provision of amenities.

Maintaining ADA Compliance
During Porta Potty Rental
Period

When planning an outdoor event, one of the key considerations is the provision of portable
toilets. The choice between standard and luxury porta potty options can significantly impact
both your budget and the comfort of your guests. Understanding the differences between
these two options is crucial in balancing cost-effectiveness with guest satisfaction.

Standard porta potties are the most budget-friendly option available. They offer basic
sanitation facilities, including a toilet seat, a small holding tank for waste, and minimal
ventilation. These units are typically constructed from durable plastic and are designed for
functionality over comfort. While they serve their purpose well in terms of providing necessary
facilities at a low cost, they lack additional amenities like handwashing stations or enhanced
ventilation systems. For events where cost is a primary concern, or where attendees are
expected to be outdoors for a short duration, standard units can be an economical choice.



On the other hand, luxury porta potties elevate the portable toilet experience by incorporating
features that enhance user comfort. These upscale units often come equipped with air
conditioning or heating, depending on the season, which can be particularly beneficial in
extreme weather conditions. They feature better lighting, larger interiors for more personal
space, vanity mirrors, and sometimes even music systems to create a more pleasant
environment. Additionally, luxury models usually include built-in sinks with running water for
handwashing, which adds a level of hygiene that standard units cannot match. The aesthetic
appeal is also upgraded with nicer finishes and sometimes even decorative elements inside.

The decision between standard and luxury options hinges on several factors: the duration of
the event, expected weather conditions, demographic of attendees (e.g., business
professionals might appreciate higher-end facilities), and overall event theme or prestige.
While luxury porta potties undoubtedly provide a superior experience in terms of comfort and
cleanliness, they come at a higher price point which could strain tighter budgets.

For those looking to balance budget constraints with ensuring guest comfort, a mixed
approach might be ideal. Employing a combination of both types-perhaps using luxury units in
high-traffic areas or VIP sections while utilizing standard units elsewhere-can cater to different
needs without breaking the bank. This strategy not only manages costs but also ensures that
all guests feel catered to according to their expectations.

In conclusion, selecting between standard and luxury porta potty options when organizing an
event involves weighing financial limitations against the desire to provide a comfortable
experience for attendees. By understanding what each type offers and considering strategic
placement or combinations thereof, organizers can achieve an optimal balance that respects
both fiscal responsibility and guest comfort.

Common ADA Porta Potty
Rental Mistakes to Avoid



Negotiating Rental Terms and Avoiding Hidden Costs for Portable Toilets

When it comes to balancing budget and comfort in portable toilet selection, negotiating rental
terms and avoiding hidden costs is crucial. Portable toilets are essential for events,
construction sites, and outdoor activities, but they can quickly become a budget buster if not
managed properly. Here's a guide to help you navigate this process effectively.

Firstly, it's important to understand the rental terms. Many companies offer flexible rental
periods, but be sure to clarify what these terms entail. Are there any penalties for early returns
or late pickups? Knowing these details upfront can save you from unexpected charges.
Always ask for a written agreement that outlines the rental period, the cost, and any additional
fees. This document should serve as a reference to avoid misunderstandings later on.

Next, consider the hidden costs that can creep up during the rental process. Some companies
may charge extra for cleaning, maintenance, or delivery. To avoid these, negotiate a flat rate
that includes all these services. If the company is unwilling to offer a comprehensive package,
it might be a sign to look elsewhere. Always get a detailed quote that breaks down all potential
costs.

Another tip is to inquire about the condition of the portable toilets. A well-maintained toilet is
more comfortable and hygienic. If the company offers older models, ask if they are regularly
serviced. A clean, functional toilet can enhance the comfort of your guests and reduce the
likelihood of any issues during the rental period.

Additionally, consider the location and accessibility of the portable toilets. Ensure that the
placement is convenient for your guests and complies with local regulations. Some areas
might have specific requirements for portable toilet placement, and failing to meet these can
result in fines or additional costs. Discuss these logistics with the rental company to avoid any
surprises.

Lastly, don't hesitate to shop around. Different companies offer varying rates and services. By
comparing options, you can find a provider that offers the best value for your needs.
Sometimes, a company with a slightly higher upfront cost might save you money in the long
run by avoiding hidden fees and providing better service.



In conclusion, negotiating rental terms and avoiding hidden costs for portable toilets is
essential for balancing budget and comfort. By understanding the rental terms, being aware of
hidden costs, and choosing the right provider, you can ensure a smooth and cost-effective
experience. Always communicate clearly with the rental company and keep detailed records to
avoid any unexpected charges. With these strategies, you can enjoy a comfortable and
budget-friendly portable toilet solution for your needs.

About Wastewater

Not to be confused with Wastwater.
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Wastewater (or waste water) is water generated after the use of freshwater, raw water,
drinking water or saline water in a variety of deliberate applications or processes.[1]: 1 
Another definition of wastewater is "Used water from any combination of domestic,
industrial, commercial or agricultural activities, surface runoff / storm water, and any
sewer inflow or sewer infiltration".[2]: 175  In everyday usage, wastewater is commonly a
synonym for sewage (also called domestic wastewater or municipal wastewater), which
is wastewater that is produced by a community of people.

As a generic term, wastewater may also describe water containing contaminants
accumulated in other settings, such as:

Industrial wastewater: waterborne waste generated from a variety of industrial
processes, such as manufacturing operations, mineral extraction, power
generation, or water and wastewater treatment.
Cooling water, is released with potential thermal pollution after use to condense
steam or reduce machinery temperatures by conduction or evaporation.
Leachate: precipitation containing pollutants dissolved while percolating through
ores, raw materials, products, or solid waste.



Return flow: the flow of water carrying suspended soil, pesticide residues, or
dissolved minerals and nutrients from irrigated cropland.
Surface runoff: the flow of water occurring on the ground surface when excess
rainwater, stormwater, meltwater, or other sources, can no longer sufficiently
rapidly infiltrate the soil.
Urban runoff, including water used for outdoor cleaning activity and landscape
irrigation in densely populated areas created by urbanization.
Agricultural wastewater: animal husbandry wastewater generated from confined
animal operations.
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Sources and types

Acid mine drainage
Ballast water
Bathroom
Blackwater (coal)
Blackwater (waste)
Boiler blowdown
Brine
Combined sewer
Cooling tower
Cooling water
Fecal sludge
Greywater
Infiltration/Inflow
Industrial wastewater
Ion exchange
Leachate
Manure
Papermaking
Produced water
Return flow
Reverse osmosis
Sanitary sewer
Septage
Sewage
Sewage sludge
Toilet
Urban runoff

Quality indicators

Adsorbable organic halides
Biochemical oxygen demand
Chemical oxygen demand
Coliform index
Oxygen saturation
Heavy metals
pH
Salinity
Temperature
Total dissolved solids
Total suspended solids
Turbidity
Wastewater surveillance



Treatment options

Activated sludge
Aerated lagoon
Agricultural wastewater treatment
API oil–water separator
Carbon filtering
Chlorination
Clarifier
Constructed wetland
Decentralized wastewater system
Extended aeration
Facultative lagoon
Fecal sludge management
Filtration
Imhoff tank
Industrial wastewater treatment
Ion exchange
Membrane bioreactor
Reverse osmosis
Rotating biological contactor
Secondary treatment
Sedimentation
Septic tank
Settling basin
Sewage sludge treatment
Sewage treatment
Sewer mining
Stabilization pond
Trickling filter
Ultraviolet germicidal irradiation
UASB
Vermifilter
Wastewater treatment plant



Disposal options

Combined sewer
Evaporation pond
Groundwater recharge
Infiltration basin
Injection well
Irrigation
Marine dumping
Marine outfall
Reclaimed water
Sanitary sewer
Septic drain field
Sewage farm
Storm drain
Surface runoff
Vacuum sewer

Image not found or type unknown Category: Sewerage
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Pollution
 

History



Air

Acid rain
Air quality index
Air pollution measurement
Atmospheric dispersion modeling
Chlorofluorocarbon
Combustion

Biofuel
Biomass
Coal
Joss paper
Open burning of waste

Construction
Renovation

Demolition
Exhaust gas

Diesel exhaust
Haze

Smoke
Indoor air quality
Internal combustion engine
Global dimming
Global distillation
Mining
Ozone depletion
Particulates

Asbestos
Oil refining
Polluting cooking fuels

Persistent organic pollutant
Smelting
Smog
Soot

Black carbon
Volatile organic compound
Waste

Biological

Biological hazard
Genetic pollution
Introduced species

Invasive species
Digital Information pollution

Electromagnetic

Light
Ecological light pollution
Overillumination

Radio spectrum pollution



Natural

Ozone
Radium and radon in the environment
Volcanic ash
Wildfire

Noise

Transportation
Land
Water
Air
Rail
Sustainable transport

Urban
Sonar

Marine mammals and sonar
Industrial
Military
Abstract
Noise control

Radiation

Actinides
Bioremediation
Nuclear fission
Nuclear fallout
Plutonium
Poisoning
Radioactivity
Uranium
Electromagnetic radiation and health
Radioactive waste

Soil

Agricultural pollution
Herbicides
Manure waste
Pesticides

Land degradation
Bioremediation
Open defecation
Electrical resistance heating
Soil guideline values
Phytoremediation



Solid waste

Advertising mail
Biodegradable waste
Brown waste
Electronic waste

Battery recycling
Foam food container
Food waste
Green waste
Hazardous waste

Biomedical waste
Chemical waste
Construction waste
Lead poisoning
Mercury poisoning
Toxic waste

Industrial waste
Lead smelting

Litter
Mining

Coal mining
Gold mining
Surface mining
Deep sea mining
Mining waste
Uranium mining

Municipal solid waste
Garbage

Nanomaterials
Plastic pollution

Microplastics
Packaging waste
Post-consumer waste
Waste management

Landfill
Thermal treatment

Space Satellite

Visual

Air travel
Clutter (advertising)
Traffic signs
Overhead power lines
Vandalism



War

Chemical warfare
Herbicidal warfare (Agent Orange)
Nuclear holocaust (Nuclear fallout - nuclear famine - nuclear
winter)
Scorched earth
Unexploded ordnance
War and environmental law

Water

Agricultural wastewater
Biological pollution
Diseases
Eutrophication
Firewater
Freshwater
Groundwater
Hypoxia
Industrial wastewater
Marine

debris
Monitoring
Nonpoint source pollution
Nutrient pollution
Ocean acidification
Oil exploitation
Oil exploration
Oil spill
Pharmaceuticals
Sewage

Septic tanks
Pit latrine

Shipping
Stagnation
Sulfur water
Surface runoff
Thermal
Turbidity
Urban runoff
Water quality

Topics

Pollutants
Heavy metals
Paint

Brain health and pollution



Misc

Area source
Debris
Dust
Garbology
Legacy pollution
Midden
Point source
Waste

Responses

Cleaner production
Industrial ecology
Pollution haven hypothesis
Pollutant release and transfer register
Polluter pays principle
Pollution control
Waste minimisation
Zero waste

Lists

Diseases
Law by country
Most polluted cities
Least polluted cities by PM2.5
Most polluted countries
Most polluted rivers
Treaties
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Plumbing
 



Fundamental
concepts

Air gap (plumbing)
Backflow
Compatibility (chemical)
Corrosion
Drain (plumbing)
Drinking water
Fuel gas
Friction loss
Grade (slope)
Greywater
Heat trap
Hydrostatic loop
Leak
Neutral axis
Onsite sewage facility
Pressure
Sanitary sewer
Sewer gas
Sewage
Sewerage
Siphon
Storm sewer
Stormwater
Surface tension
Tap water
Thermal expansion
Thermal insulation
Thermosiphon
Trap (plumbing)
Venturi effect
Wastewater
Water hammer
Water supply network
Water table
Well



Technology

Brazing
British Standard Pipe (BSP)
Cast iron pipe
Chemical drain cleaners
Compression fitting
Copper tubing
Crimp (joining)
Drain-waste-vent system
Ductile iron pipe
Flare fitting
Garden Hose Thread (GHT)
Gasket
Hydronics
Leak detection
National pipe thread (NPT)
Nominal Pipe Size (NPS)
O-ring
Oakum
Pipe (fluid conveyance)
Pipe dope
Pipe support
Plastic pipework
Push-to-pull compression fittings
Putty
Sealant
Sewage pumping
Soldering
Solvent welding
Swaging
Thread seal tape
Threaded pipe
Tube bending
Water heat recycling



Components

Atmospheric vacuum breaker
Automatic bleeding valve
Automatic faucet
Backflow prevention device
Ball valve
Bleed screw
Booster pump
Butterfly valve
Check valve
Chemigation valve
Chopper pump
Circulator pump
Cistern
Closet flange
Concentric reducer
Condensate pump
Coupling (piping)
Diaphragm valve
Dielectric union
Double check valve
Eccentric reducer
Expansion tank
Faucet aerator
Float switch
Float valve
Floor drain
Flow limiter
Flushing trough
Flushometer
Gate valve
Globe valve
Grease trap
Grinder pump
Hose coupling
Manifold
Needle valve
Nipple (plumbing)
Pinch valve
Piping and plumbing fitting
Plug (sanitation)
Pressure regulator
Pressure vacuum breaker
Pressure-balanced valve
Pump
Radiator (heating)
Reduced pressure zone device
Reducer
Relief valve
Riser clamp
Rooftop water tower
Safety valve
sewage pumping
Street elbow
Submersible pump
Tap (valve)
Thermostatic mixing valve
Trench drain
Vacuum breaker
Vacuum ejector
Valve
Water tank
Zone valve



Plumbing
fixtures

Accessible bathtub
Bathtub
Bidet
Dehumidifier
Dishwasher
Drinking fountain
Electric water boiler
Evaporative cooler
Flush toilet
Garbage disposal unit
Hot water storage tank
Humidifier
Icemaker
Instant hot water dispenser
Laundry tub
Shower

water recycling shower
Sink
Storage water heater
Sump pump
Tankless water heating
Urinal
Washing machine
Washlet
Water dispenser
Water filter
Water heating
Water softening

Specialized
tools

Basin wrench
Blowtorch
Borescope
Core drill
Drain cleaner
Driving cap
Flare-nut wrench
Pipecutter
Pipe wrench
Plumber's snake
Plumber wrench
Plunger
Strap wrench
Tap and die



Measurement
and control

Control valve
Flow sensor
Pressure sensor
Water detector
Water metering

Professions,
trades,

and services

Hydronic balancing
Hydrostatic testing
Leak detection
Mechanical, electrical, and plumbing
Pipe marking
Pipefitter
Pipelayer
Plumber

Industry
organizations

and
standards

International Association of Plumbing and Mechanical Officials
(IAPMO)
NSF International
Plumbing & Drainage Institute (PDI)
Uniform Plumbing Code (UPC)
World Plumbing Council (WPC)

Health and
safety

Plumbing code
Scalding
Waterborne disease

See also

Fire sprinkler system
Piping
Template:HVAC
Template:Public health
Template:Sewerage
Template:Human waste elimination
Template:Wastewater
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About Sewage treatment

 

This article is about the treatment of municipal wastewater. For the treatment of any type
of wastewater, see Wastewater treatment.



Aerial photo of Kuryanovo activated sludge sewage treatment plant in Moscow, Russia.
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Constructed wetlands for sewage treatment near Gdansk, Poland
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Waste stabilization ponds at a sewage treatment plant in the South of France.

Image not found or type unknown

UASB for domestic wastewater treatment in Bucaramanga, Colombia
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Sewage treatment plants (STPs) come in many
different sizes and process configurations.
Clockwise from top left: Aerial photo of Kuryanovo
activated sludge STP in Moscow, Russia;
Constructed wetlands STP near Gdansk, Poland;
Waste stabilization ponds STP in the South of
France; Upflow anaerobic sludge blanket STP in
Bucaramanga, Colombia.

Sewage treatment
Synonym Wastewater treatment plant (WWTP), water reclamation plant

Position in sanitation
chain

Treatment

Application level City, neighborhood[1]

Management level Public

Inputs Sewage, could also be just blackwater (waste), greywater[1]

Outputs Effluent, sewage sludge, possibly biogas (for some types)[1]



Types List of wastewater treatment technologies

Environmental
concerns

Water pollution, Environmental health, Public health, sewage
sludge disposal issues

Sewage treatment is a type of wastewater treatment which aims to remove
contaminants from sewage to produce an effluent that is suitable to discharge to the
surrounding environment or an intended reuse application, thereby preventing water
pollution from raw sewage discharges.[2] Sewage contains wastewater from households
and businesses and possibly pre-treated industrial wastewater. There are a large
number of sewage treatment processes to choose from. These can range from
decentralized systems (including on-site treatment systems) to large centralized systems
involving a network of pipes and pump stations (called sewerage) which convey the
sewage to a treatment plant. For cities that have a combined sewer, the sewers will also
carry urban runoff (stormwater) to the sewage treatment plant. Sewage treatment often
involves two main stages, called primary and secondary treatment, while advanced
treatment also incorporates a tertiary treatment stage with polishing processes and
nutrient removal. Secondary treatment can reduce organic matter (measured as
biological oxygen demand) from sewage, using aerobic or anaerobic biological
processes. A so-called quaternary treatment step (sometimes referred to as advanced
treatment) can also be added for the removal of organic micropollutants, such as
pharmaceuticals. This has been implemented in full-scale for example in Sweden.[3]

A large number of sewage treatment technologies have been developed, mostly using
biological treatment processes. Design engineers and decision makers need to take into
account technical and economical criteria of each alternative when choosing a suitable
technology.[4]: 215  Often, the main criteria for selection are desired effluent quality,
expected construction and operating costs, availability of land, energy requirements and
sustainability aspects. In developing countries and in rural areas with low population
densities, sewage is often treated by various on-site sanitation systems and not
conveyed in sewers. These systems include septic tanks connected to drain fields, on-
site sewage systems (OSS), vermifilter systems and many more. On the other hand,
advanced and relatively expensive sewage treatment plants may include tertiary
treatment with disinfection and possibly even a fourth treatment stage to remove
micropollutants.[3]

At the global level, an estimated 52% of sewage is treated.[5] However, sewage
treatment rates are highly unequal for different countries around the world. For example,
while high-income countries treat approximately 74% of their sewage, developing
countries treat an average of just 4.2%.[5]

The treatment of sewage is part of the field of sanitation. Sanitation also includes the
management of human waste and solid waste as well as stormwater (drainage)
management.[6] The term sewage treatment plant is often used interchangeably with the
term wastewater treatment plant.[4][page needed][7]



Terminology

[edit]
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Activated sludge sewage treatment plant in Massachusetts, US

The term sewage treatment plant (STP) (or sewage treatment works) is nowadays often
replaced with the term wastewater treatment plant (WWTP).[7][8] Strictly speaking, the
latter is a broader term that can also refer to industrial wastewater treatment.

The terms water recycling center or water reclamation plants are also in use as
synonyms.

Purposes and overview

[edit]

The overall aim of treating sewage is to produce an effluent that can be discharged to
the environment while causing as little water pollution as possible, or to produce an
effluent that can be reused in a useful manner.[9] This is achieved by removing
contaminants from the sewage. It is a form of waste management.

With regards to biological treatment of sewage, the treatment objectives can include
various degrees of the following: to transform or remove organic matter, nutrients
(nitrogen and phosphorus), pathogenic organisms, and specific trace organic
constituents (micropollutants).[7]: 548

Some types of sewage treatment produce sewage sludge which can be treated before
safe disposal or reuse. Under certain circumstances, the treated sewage sludge might
be termed biosolids and can be used as a fertilizer.
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The process that raw sewage goes through before being released back into
surface water

Sewage characteristics

[edit]
This section is an excerpt from Sewage § Concentrations and loads.[edit]

Typical values for physical–chemical characteristics of raw sewage in developing
countries have been published as follows: 180 g/person/d for total solids (or 1100 mg/L
when expressed as a concentration), 50 g/person/d for BOD (300 mg/L), 100 g/person/d
for COD (600 mg/L), 8 g/person/d for total nitrogen (45 mg/L), 4.5 g/person/d for
ammonia-N (25 mg/L) and 1.0 g/person/d for total phosphorus (7 mg/L).[10]: 57  The
typical ranges for these values are: 120–220 g/person/d for total solids (or
700–1350 mg/L when expressed as a concentration), 40–60 g/person/d for BOD
(250–400 mg/L), 80–120 g/person/d for COD (450–800 mg/L), 6–10 g/person/d for total
nitrogen (35–60 mg/L), 3.5–6 g/person/d for ammonia-N (20–35 mg/L) and 0.7–2.5
g/person/d for total phosphorus (4–15 mg/L).[10]: 57

For high income countries, the "per person organic matter load" has been found to be
approximately 60 gram of BOD per person per day.[11] This is called the population
equivalent (PE) and is also used as a comparison parameter to express the strength of
industrial wastewater compared to sewage.

Collection

[edit]
 
This section is an excerpt from Sewerage.[edit]

Sewerage (or sewage system) is the infrastructure that conveys sewage or surface
runoff (stormwater, meltwater, rainwater) using sewers. It encompasses components
such as receiving drains, manholes, pumping stations, storm overflows, and screening
chambers of the combined sewer or sanitary sewer. Sewerage ends at the entry to a
sewage treatment plant or at the point of discharge into the environment. It is the system



of pipes, chambers, manholes or inspection chamber, etc. that conveys the sewage or
storm water.
In many cities, sewage (municipal wastewater or municipal sewage) is carried together
with stormwater, in a combined sewer system, to a sewage treatment plant. In some
urban areas, sewage is carried separately in sanitary sewers and runoff from streets is
carried in storm drains. Access to these systems, for maintenance purposes, is typically
through a manhole. During high precipitation periods a sewer system may experience a
combined sewer overflow event or a sanitary sewer overflow event, which forces
untreated sewage to flow directly to receiving waters. This can pose a serious threat to
public health and the surrounding environment.

Types of treatment processes

[edit]

Sewage can be treated close to where the sewage is created, which may be called a
decentralized system or even an on-site system (on-site sewage facility, septic tanks,
etc.). Alternatively, sewage can be collected and transported by a network of pipes and
pump stations to a municipal treatment plant. This is called a centralized system (see
also sewerage and pipes and infrastructure).

A large number of sewage treatment technologies have been developed, mostly using
biological treatment processes (see list of wastewater treatment technologies). Very
broadly, they can be grouped into high tech (high cost) versus low tech (low cost)
options, although some technologies might fall into either category. Other grouping
classifications are intensive or mechanized systems (more compact, and frequently
employing high tech options) versus extensive or natural or nature-based systems
(usually using natural treatment processes and occupying larger areas) systems. This
classification may be sometimes oversimplified, because a treatment plant may involve a
combination of processes, and the interpretation of the concepts of high tech and low
tech, intensive and extensive, mechanized and natural processes may vary from place to
place.

Low tech, extensive or nature-based processes

[edit]
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Constructed wetland (vertical flow) at Center for Research and Training in
Sanitation, Belo Horizonte, Brazil
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Trickling filter sewage treatment plant at Onça Treatment Plant, Belo
Horizonte, Brazil

Examples for more low-tech, often less expensive sewage treatment systems are shown
below. They often use little or no energy. Some of these systems do not provide a high
level of treatment, or only treat part of the sewage (for example only the toilet
wastewater), or they only provide pre-treatment, like septic tanks. On the other hand,
some systems are capable of providing a good performance, satisfactory for several
applications. Many of these systems are based on natural treatment processes, requiring
large areas, while others are more compact. In most cases, they are used in rural areas
or in small to medium-sized communities.

Image not found or type unknown

Rural Kansas lagoon on private property



For example, waste stabilization ponds are a low cost treatment option with practically no
energy requirements but they require a lot of land.[4]: 236  Due to their technical
simplicity, most of the savings (compared with high tech systems) are in terms of
operation and maintenance costs.[4]: 220–243

Anaerobic digester types and anaerobic digestion, for example:
Upflow anaerobic sludge blanket reactor
Septic tank
Imhoff tank

Constructed wetland (see also biofilters)
Decentralized wastewater system
Nature-based solutions
On-site sewage facility
Sand filter
Vermifilter
Waste stabilization pond with sub-types:[4]: 189 

e.g. Facultative ponds, high rate ponds, maturation ponds

Examples for systems that can provide full or partial treatment for toilet wastewater only:

Composting toilet (see also dry toilets in general)
Urine-diverting dry toilet
Vermifilter toilet

High tech, intensive or mechanized processes

[edit]

Image not found or type unknown

Aeration tank of activated sludge sewage treatment plant (fine-bubble
diffusers) near Adelaide, Australia

Examples for more high-tech, intensive or mechanized, often relatively expensive
sewage treatment systems are listed below. Some of them are energy intensive as well.
Many of them provide a very high level of treatment. For example, broadly speaking, the
activated sludge process achieves a high effluent quality but is relatively expensive and
energy intensive.[4]: 239



Activated sludge systems
Aerobic treatment system
Enhanced biological phosphorus removal
Expanded granular sludge bed digestion
Filtration
Membrane bioreactor
Moving bed biofilm reactor
Rotating biological contactor
Trickling filter
Ultraviolet disinfection

Disposal or treatment options

[edit]

There are other process options which may be classified as disposal options, although
they can also be understood as basic treatment options. These include: Application of
sludge, irrigation, soak pit, leach field, fish pond, floating plant pond, water
disposal/groundwater recharge, surface disposal and storage.[12]: 138

The application of sewage to land is both: a type of treatment and a type of final
disposal.[4]: 189  It leads to groundwater recharge and/or to evapotranspiration. Land
application include slow-rate systems, rapid infiltration, subsurface infiltration, overland
flow. It is done by flooding, furrows, sprinkler and dripping. It is a treatment/disposal
system that requires a large amount of land per person.

Design aspects

[edit]
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Upflow anaerobic sludge blanket (UASB) reactor in Brazil (picture from a
small-sized treatment plant), Center for Research and Training in Sanitation,
Belo Horizonte, Brazil

Population equivalent

[edit]

The per person organic matter load is a parameter used in the design of sewage
treatment plants. This concept is known as population equivalent (PE). The base value
used for PE can vary from one country to another. Commonly used definitions used
worldwide are: 1 PE equates to 60 gram of BOD per person per day, and it also equals
200 liters of sewage per day.[13] This concept is also used as a comparison parameter
to express the strength of industrial wastewater compared to sewage.

Process selection

[edit]

When choosing a suitable sewage treatment process, decision makers need to take into
account technical and economical criteria.[4]: 215  Therefore, each analysis is site-
specific. A life cycle assessment (LCA) can be used, and criteria or weightings are
attributed to the various aspects. This makes the final decision subjective to some
extent.[4]: 216  A range of publications exist to help with technology selection.[4]: 221 [12

][14][15]



In industrialized countries, the most important parameters in process selection are
typically efficiency, reliability, and space requirements. In developing countries, they
might be different and the focus might be more on construction and operating costs as
well as process simplicity.[4]: 218

Choosing the most suitable treatment process is complicated and requires expert inputs,
often in the form of feasibility studies. This is because the main important factors to be
considered when evaluating and selecting sewage treatment processes are numerous.
They include: process applicability, applicable flow, acceptable flow variation, influent
characteristics, inhibiting or refractory compounds, climatic aspects, process kinetics and
reactor hydraulics, performance, treatment residuals, sludge processing, environmental
constraints, requirements for chemical products, energy and other resources;
requirements for personnel, operating and maintenance; ancillary processes, reliability,
complexity, compatibility, area availability.[4]: 219

With regards to environmental impacts of sewage treatment plants the following aspects
are included in the selection process: Odors, vector attraction, sludge transportation,
sanitary risks, air contamination, soil and subsoil contamination, surface water pollution
or groundwater contamination, devaluation of nearby areas, inconvenience to the nearby
population.[4]: 220

Odor control

[edit]

Odors emitted by sewage treatment are typically an indication of an anaerobic or septic
condition.[16] Early stages of processing will tend to produce foul-smelling gases, with
hydrogen sulfide being most common in generating complaints. Large process plants in
urban areas will often treat the odors with carbon reactors, a contact media with bio-
slimes, small doses of chlorine, or circulating fluids to biologically capture and metabolize
the noxious gases.[17] Other methods of odor control exist, including addition of iron
salts, hydrogen peroxide, calcium nitrate, etc. to manage hydrogen sulfide levels.[18]

Energy requirements

[edit]

The energy requirements vary with type of treatment process as well as sewage
strength. For example, constructed wetlands and stabilization ponds have low energy
requirements.[19] In comparison, the activated sludge process has a high energy
consumption because it includes an aeration step. Some sewage treatment plants
produce biogas from their sewage sludge treatment process by using a process called
anaerobic digestion. This process can produce enough energy to meet most of the



energy needs of the sewage treatment plant itself.[7]: 1505

For activated sludge treatment plants in the United States, around 30 percent of the
annual operating costs is usually required for energy.[7]: 1703  Most of this electricity is
used for aeration, pumping systems and equipment for the dewatering and drying of
sewage sludge. Advanced sewage treatment plants, e.g. for nutrient removal, require
more energy than plants that only achieve primary or secondary treatment.[7]: 1704

Small rural plants using trickling filters may operate with no net energy requirements, the
whole process being driven by gravitational flow, including tipping bucket flow distribution
and the desludging of settlement tanks to drying beds. This is usually only practical in
hilly terrain and in areas where the treatment plant is relatively remote from housing
because of the difficulty in managing odors.[20][21]

Co-treatment of industrial effluent

[edit]

In highly regulated developed countries, industrial wastewater usually receives at least
pretreatment if not full treatment at the factories themselves to reduce the pollutant load,
before discharge to the sewer. The pretreatment has the following two main aims: Firstly,
to prevent toxic or inhibitory compounds entering the biological stage of the sewage
treatment plant and reduce its efficiency. And secondly to avoid toxic compounds from
accumulating in the produced sewage sludge which would reduce its beneficial reuse
options. Some industrial wastewater may contain pollutants which cannot be removed by
sewage treatment plants. Also, variable flow of industrial waste associated with
production cycles may upset the population dynamics of biological treatment units.[citation needed]

Design aspects of secondary treatment processes

[edit]
Main article: Secondary treatment § Design considerations
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A poorly maintained anaerobic treatment pond in Kariba, Zimbabwe (sludge
needs to be removed)

Non-sewered areas

[edit]

Urban residents in many parts of the world rely on on-site sanitation systems without
sewers, such as septic tanks and pit latrines, and fecal sludge management in these
cities is an enormous challenge.[22]

For sewage treatment the use of septic tanks and other on-site sewage facilities (OSSF)
is widespread in some rural areas, for example serving up to 20 percent of the homes in
the U.S.[23]

Available process steps

[edit]

Sewage treatment often involves two main stages, called primary and secondary
treatment, while advanced treatment also incorporates a tertiary treatment stage with
polishing processes.[13] Different types of sewage treatment may utilize some or all of
the process steps listed below.

Preliminary treatment

[edit]

Preliminary treatment (sometimes called pretreatment) removes coarse materials that
can be easily collected from the raw sewage before they damage or clog the pumps and
sewage lines of primary treatment clarifiers.

Screening

[edit]
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Preliminary treatment arrangement at small and medium-sized sewage
treatment plants: Manually-cleaned screens and grit chamber (Jales
Treatment Plant, São Paulo, Brazil)

The influent in sewage water passes through a bar screen to remove all large objects
like cans, rags, sticks, plastic packets, etc. carried in the sewage stream.[24] This is
most commonly done with an automated mechanically raked bar screen in modern
plants serving large populations, while in smaller or less modern plants, a manually
cleaned screen may be used. The raking action of a mechanical bar screen is typically
paced according to the accumulation on the bar screens and/or flow rate. The solids are
collected and later disposed in a landfill, or incinerated. Bar screens or mesh screens of
varying sizes may be used to optimize solids removal. If gross solids are not removed,
they become entrained in pipes and moving parts of the treatment plant, and can cause
substantial damage and inefficiency in the process.[25]: 9

Grit removal

[edit]
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Preliminary treatment: Horizontal flow grit chambers at a sewage treatment
plant in Juiz de Fora, Minas Gerais, Brazil

Grit consists of sand, gravel, rocks, and other heavy materials. Preliminary treatment
may include a sand or grit removal channel or chamber, where the velocity of the
incoming sewage is reduced to allow the settlement of grit. Grit removal is necessary to
(1) reduce formation of deposits in primary sedimentation tanks, aeration tanks,
anaerobic digesters, pipes, channels, etc. (2) reduce the frequency of tank cleaning
caused by excessive accumulation of grit; and (3) protect moving mechanical equipment
from abrasion and accompanying abnormal wear. The removal of grit is essential for
equipment with closely machined metal surfaces such as comminutors, fine screens,
centrifuges, heat exchangers, and high pressure diaphragm pumps.

Grit chambers come in three types: horizontal grit chambers, aerated grit chambers, and
vortex grit chambers. Vortex grit chambers include mechanically induced vortex,
hydraulically induced vortex, and multi-tray vortex separators. Given that traditionally, grit
removal systems have been designed to remove clean inorganic particles that are
greater than 0.210 millimetres (0.0083 in), most of the finer grit passes through the grit
removal flows under normal conditions. During periods of high flow deposited grit is
resuspended and the quantity of grit reaching the treatment plant increases substantially.
[7]

Flow equalization

[edit]

Equalization basins can be used to achieve flow equalization. This is especially useful for
combined sewer systems which produce peak dry-weather flows or peak wet-weather
flows that are much higher than the average flows.[7]: 334  Such basins can improve the



performance of the biological treatment processes and the secondary clarifiers.[7]: 334

Disadvantages include the basins' capital cost and space requirements. Basins can also
provide a place to temporarily hold, dilute and distribute batch discharges of toxic or
high-strength wastewater which might otherwise inhibit biological secondary treatment
(such was wastewater from portable toilets or fecal sludge that is brought to the sewage
treatment plant in vacuum trucks). Flow equalization basins require variable discharge
control, typically include provisions for bypass and cleaning, and may also include
aerators and odor control.[26]

Fat and grease removal

[edit]

In some larger plants, fat and grease are removed by passing the sewage through a
small tank where skimmers collect the fat floating on the surface. Air blowers in the base
of the tank may also be used to help recover the fat as a froth. Many plants, however,
use primary clarifiers with mechanical surface skimmers for fat and grease removal.

Primary treatment

[edit]
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Rectangular primary settling tanks at a sewage treatment plant in Oregon, US

Primary treatment is the "removal of a portion of the suspended solids and organic
matter from the sewage".[7]: 11 It consists of allowing sewage to pass slowly through a
basin where heavy solids can settle to the bottom while oil, grease and lighter solids float
to the surface and are skimmed off. These basins are called primary sedimentation tanks
or primary clarifiers and typically have a hydraulic retention time (HRT) of 1.5 to 2.5
hours.[7]: 398  The settled and floating materials are removed and the remaining liquid
may be discharged or subjected to secondary treatment. Primary settling tanks are
usually equipped with mechanically driven scrapers that continually drive the collected
sludge towards a hopper in the base of the tank where it is pumped to sludge treatment



facilities.[25]: 9–11

Sewage treatment plants that are connected to a combined sewer system sometimes
have a bypass arrangement after the primary treatment unit. This means that during very
heavy rainfall events, the secondary and tertiary treatment systems can be bypassed to
protect them from hydraulic overloading, and the mixture of sewage and storm-water
receives primary treatment only.[27]

Primary sedimentation tanks remove about 50–70% of the suspended solids, and
25–40% of the biological oxygen demand (BOD).[7]: 396

Secondary treatment

[edit]
Main article: Secondary treatment
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Simplified process flow diagram for a typical large-scale treatment plant using
the activated sludge process

The main processes involved in secondary sewage treatment are designed to remove as
much of the solid material as possible.[13] They use biological processes to digest and
remove the remaining soluble material, especially the organic fraction. This can be done
with either suspended-growth or biofilm processes. The microorganisms that feed on the
organic matter present in the sewage grow and multiply, constituting the biological solids,
or biomass. These grow and group together in the form of flocs or biofilms and, in some
specific processes, as granules. The biological floc or biofilm and remaining fine solids
form a sludge which can be settled and separated. After separation, a liquid remains that
is almost free of solids, and with a greatly reduced concentration of pollutants.[13]

Secondary treatment can reduce organic matter (measured as biological oxygen
demand) from sewage, using aerobic or anaerobic processes. The organisms involved in
these processes are sensitive to the presence of toxic materials, although these are not
expected to be present at high concentrations in typical municipal sewage.



Tertiary treatment

[edit]
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Overall setup for a micro filtration system

Advanced sewage treatment generally involves three main stages, called primary,
secondary and tertiary treatment but may also include intermediate stages and final
polishing processes. The purpose of tertiary treatment (also called advanced treatment)
is to provide a final treatment stage to further improve the effluent quality before it is
discharged to the receiving water body or reused. More than one tertiary treatment
process may be used at any treatment plant. If disinfection is practiced, it is always the
final process. It is also called effluent polishing. Tertiary treatment may include biological
nutrient removal (alternatively, this can be classified as secondary treatment),
disinfection and partly removal of micropollutants, such as environmental persistent
pharmaceutical pollutants.

Tertiary treatment is sometimes defined as anything more than primary and secondary
treatment in order to allow discharge into a highly sensitive or fragile ecosystem such as
estuaries, low-flow rivers or coral reefs.[28] Treated water is sometimes disinfected
chemically or physically (for example, by lagoons and microfiltration) prior to discharge
into a stream, river, bay, lagoon or wetland, or it can be used for the irrigation of a golf
course, greenway or park. If it is sufficiently clean, it can also be used for groundwater
recharge or agricultural purposes.

Sand filtration removes much of the residual suspended matter.[25]: 22–23  Filtration
over activated carbon, also called carbon adsorption, removes residual toxins.[25]: 19 
Micro filtration or synthetic membranes are used in membrane bioreactors and can also
remove pathogens.[7]: 854

Settlement and further biological improvement of treated sewage may be achieved
through storage in large human-made ponds or lagoons. These lagoons are highly
aerobic, and colonization by native macrophytes, especially reeds, is often encouraged.

Disinfection

[edit]



Disinfection of treated sewage aims to kill pathogens (disease-causing microorganisms)
prior to disposal. It is increasingly effective after more elements of the foregoing
treatment sequence have been completed.[29]: 359  The purpose of disinfection in the
treatment of sewage is to substantially reduce the number of pathogens in the water to
be discharged back into the environment or to be reused. The target level of reduction of
biological contaminants like pathogens is often regulated by the presiding governmental
authority. The effectiveness of disinfection depends on the quality of the water being
treated (e.g. turbidity, pH, etc.), the type of disinfection being used, the disinfectant
dosage (concentration and time), and other environmental variables. Water with high
turbidity will be treated less successfully, since solid matter can shield organisms,
especially from ultraviolet light or if contact times are low. Generally, short contact times,
low doses and high flows all militate against effective disinfection. Common methods of
disinfection include ozone, chlorine, ultraviolet light, or sodium hypochlorite.[25]: 16 
Monochloramine, which is used for drinking water, is not used in the treatment of sewage
because of its persistence.

Chlorination remains the most common form of treated sewage disinfection in many
countries due to its low cost and long-term history of effectiveness. One disadvantage is
that chlorination of residual organic material can generate chlorinated-organic
compounds that may be carcinogenic or harmful to the environment. Residual chlorine or
chloramines may also be capable of chlorinating organic material in the natural aquatic
environment. Further, because residual chlorine is toxic to aquatic species, the treated
effluent must also be chemically dechlorinated, adding to the complexity and cost of
treatment.

Ultraviolet (UV) light can be used instead of chlorine, iodine, or other chemicals.
Because no chemicals are used, the treated water has no adverse effect on organisms
that later consume it, as may be the case with other methods. UV radiation causes
damage to the genetic structure of bacteria, viruses, and other pathogens, making them
incapable of reproduction. The key disadvantages of UV disinfection are the need for
frequent lamp maintenance and replacement and the need for a highly treated effluent to
ensure that the target microorganisms are not shielded from the UV radiation (i.e., any
solids present in the treated effluent may protect microorganisms from the UV light). In
many countries, UV light is becoming the most common means of disinfection because
of the concerns about the impacts of chlorine in chlorinating residual organics in the
treated sewage and in chlorinating organics in the receiving water.

As with UV treatment, heat sterilization also does not add chemicals to the water being
treated. However, unlike UV, heat can penetrate liquids that are not transparent. Heat
disinfection can also penetrate solid materials within wastewater, sterilizing their
contents. Thermal effluent decontamination systems provide low resource, low
maintenance effluent decontamination once installed.

Ozone ( O3) is generated by passing oxygen (



O2) through a high voltage potential resulting in a third oxygen atom becoming attached
and forming

O3. Ozone is very unstable and reactive and oxidizes most organic material it comes in
contact with, thereby destroying many pathogenic microorganisms. Ozone is considered
to be safer than chlorine because, unlike chlorine which has to be stored on site (highly
poisonous in the event of an accidental release), ozone is generated on-site as needed
from the oxygen in the ambient air. Ozonation also produces fewer disinfection by-
products than chlorination. A disadvantage of ozone disinfection is the high cost of the
ozone generation equipment and the requirements for special operators. Ozone sewage
treatment requires the use of an ozone generator, which decontaminates the water as
ozone bubbles percolate through the tank.

Membranes can also be effective disinfectants, because they act as barriers, avoiding
the passage of the microorganisms. As a result, the final effluent may be devoid of
pathogenic organisms, depending on the type of membrane used. This principle is
applied in membrane bioreactors.

Biological nutrient removal

[edit]
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Nitrification process tank at an activated sludge plant in the United States

Sewage may contain high levels of the nutrients nitrogen and phosphorus. Typical
values for nutrient loads per person and nutrient concentrations in raw sewage in
developing countries have been published as follows: 8 g/person/d for total nitrogen
(45 mg/L), 4.5 g/person/d for ammonia-N (25 mg/L) and 1.0 g/person/d for total
phosphorus (7 mg/L).[4]: 57  The typical ranges for these values are: 6–10 g/person/d for
total nitrogen (35–60 mg/L), 3.5–6 g/person/d for ammonia-N (20–35 mg/L) and 0.7–2.5
g/person/d for total phosphorus (4–15 mg/L).[4]: 57

Excessive release to the environment can lead to nutrient pollution, which can manifest
itself in eutrophication. This process can lead to algal blooms, a rapid growth, and later



decay, in the population of algae. In addition to causing deoxygenation, some algal
species produce toxins that contaminate drinking water supplies.

Ammonia nitrogen, in the form of free ammonia (NH3) is toxic to fish. Ammonia nitrogen,
when converted to nitrite and further to nitrate in a water body, in the process of
nitrification, is associated with the consumption of dissolved oxygen. Nitrite and nitrate
may also have public health significance if concentrations are high in drinking water,
because of a disease called metahemoglobinemia.[4]: 42

Phosphorus removal is important as phosphorus is a limiting nutrient for algae growth in
many fresh water systems. Therefore, an excess of phosphorus can lead to
eutrophication. It is also particularly important for water reuse systems where high
phosphorus concentrations may lead to fouling of downstream equipment such as
reverse osmosis.

A range of treatment processes are available to remove nitrogen and phosphorus.
Biological nutrient removal (BNR) is regarded by some as a type of secondary treatment
process,[7] and by others as a tertiary (or advanced) treatment process.

Nitrogen removal

[edit]
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Constructed wetlands (vertical flow) for sewage treatment near Shanghai,
China

Nitrogen is removed through the biological oxidation of nitrogen from ammonia to nitrate
(nitrification), followed by denitrification, the reduction of nitrate to nitrogen gas. Nitrogen
gas is released to the atmosphere and thus removed from the water.

Nitrification itself is a two-step aerobic process, each step facilitated by a different type of
bacteria. The oxidation of ammonia (NH4

+) to nitrite (NO2
?) is most often facilitated by

bacteria such as Nitrosomonas spp. (nitroso refers to the formation of a nitroso functional
group). Nitrite oxidation to nitrate (NO3

?), though traditionally believed to be facilitated by



Nitrobacter spp. (nitro referring the formation of a nitro functional group), is now known to
be facilitated in the environment predominantly by Nitrospira spp.

Denitrification requires anoxic conditions to encourage the appropriate biological
communities to form. Anoxic conditions refers to a situation where oxygen is absent but
nitrate is present. Denitrification is facilitated by a wide diversity of bacteria. The
activated sludge process, sand filters, waste stabilization ponds, constructed wetlands
and other processes can all be used to reduce nitrogen.[25]: 17–18  Since denitrification
is the reduction of nitrate to dinitrogen (molecular nitrogen) gas, an electron donor is
needed. This can be, depending on the wastewater, organic matter (from the sewage
itself), sulfide, or an added donor like methanol. The sludge in the anoxic tanks
(denitrification tanks) must be mixed well (mixture of recirculated mixed liquor, return
activated sludge, and raw influent) e.g. by using submersible mixers in order to achieve
the desired denitrification.

Over time, different treatment configurations for activated sludge processes have
evolved to achieve high levels of nitrogen removal. An initial scheme was called the
Ludzack–Ettinger Process. It could not achieve a high level of denitrification.[7]: 616  The
Modified Ludzak–Ettinger Process (MLE) came later and was an improvement on the
original concept. It recycles mixed liquor from the discharge end of the aeration tank to
the head of the anoxic tank. This provides nitrate for the facultative bacteria.[7]: 616

There are other process configurations, such as variations of the Bardenpho process.[30

]: 160  They might differ in the placement of anoxic tanks, e.g. before and after the
aeration tanks.

Phosphorus removal

[edit]

Studies of United States sewage in the late 1960s estimated mean per capita
contributions of 500 grams (18 oz) in urine and feces, 1,000 grams (35 oz) in synthetic
detergents, and lesser variable amounts used as corrosion and scale control chemicals
in water supplies.[31] Source control via alternative detergent formulations has
subsequently reduced the largest contribution, but naturally the phosphorus content of
urine and feces remained unchanged.

Phosphorus can be removed biologically in a process called enhanced biological
phosphorus removal. In this process, specific bacteria, called polyphosphate-
accumulating organisms (PAOs), are selectively enriched and accumulate large
quantities of phosphorus within their cells (up to 20 percent of their mass).[30]: 148–155



Phosphorus removal can also be achieved by chemical precipitation, usually with salts of
iron (e.g. ferric chloride) or aluminum (e.g. alum), or lime.[25]: 18  This may lead to a
higher sludge production as hydroxides precipitate and the added chemicals can be
expensive. Chemical phosphorus removal requires significantly smaller equipment
footprint than biological removal, is easier to operate and is often more reliable than
biological phosphorus removal. Another method for phosphorus removal is to use
granular laterite or zeolite.[32][33]

Some systems use both biological phosphorus removal and chemical phosphorus
removal. The chemical phosphorus removal in those systems may be used as a backup
system, for use when the biological phosphorus removal is not removing enough
phosphorus, or may be used continuously. In either case, using both biological and
chemical phosphorus removal has the advantage of not increasing sludge production as
much as chemical phosphorus removal on its own, with the disadvantage of the
increased initial cost associated with installing two different systems.

Once removed, phosphorus, in the form of a phosphate-rich sewage sludge, may be
sent to landfill or used as fertilizer in admixture with other digested sewage sludges. In
the latter case, the treated sewage sludge is also sometimes referred to as biosolids.
22% of the world's phosphorus needs could be satisfied by recycling residential
wastewater.[34][35]

Fourth treatment stage

[edit]
Further information: Environmental impact of pharmaceuticals and personal care
products

Micropollutants such as pharmaceuticals, ingredients of household chemicals, chemicals
used in small businesses or industries, environmental persistent pharmaceutical
pollutants (EPPP) or pesticides may not be eliminated in the commonly used sewage
treatment processes (primary, secondary and tertiary treatment) and therefore lead to
water pollution.[36] Although concentrations of those substances and their
decomposition products are quite low, there is still a chance of harming aquatic
organisms. For pharmaceuticals, the following substances have been identified as
toxicologically relevant: substances with endocrine disrupting effects, genotoxic
substances and substances that enhance the development of bacterial resistances.[37]
They mainly belong to the group of EPPP.

Techniques for elimination of micropollutants via a fourth treatment stage during sewage
treatment are implemented in Germany, Switzerland, Sweden[3] and the Netherlands
and tests are ongoing in several other countries.[38] In Switzerland it has been
enshrined in law since 2016.[39] Since 1 January 2025, there has been a recast of the
Urban Waste Water Treatment Directive in the European Union. Due to the large number



of amendments that have now been made, the directive was rewritten on November 27,
2024 as Directive (EU) 2024/3019, published in the EU Official Journal on December 12,
and entered into force on January 1, 2025. The member states now have 31 months, i.e.
until July 31, 2027, to adapt their national legislation to the new directive
("implementation of the directive").

The amendment stipulates that, in addition to stricter discharge values for nitrogen and
phosphorus, persistent trace substances must at least be partially separated. The target,
similar to Switzerland, is that 80% of 6 key substances out of 12 must be removed
between discharge into the sewage treatment plant and discharge into the water body.
At least 80% of the investments and operating costs for the fourth treatment stage will be
passed on to the pharmaceutical and cosmetics industry according to the polluter pays
principle in order to relieve the population financially and provide an incentive for the
development of more environmentally friendly products. In addition, the municipal
wastewater treatment sector is to be energy neutral by 2045 and the emission of
microplastics and PFAS is to be monitored.

The implementation of the framework guidelines is staggered until 2045, depending on
the size of the sewage treatment plant and its population equivalents (PE). Sewage
treatment plants with over 150,000 PE have priority and should be adapted immediately,
as a significant proportion of the pollution comes from them. The adjustments are
staggered at national level in:

20% of the plants by 31 December 2033,
60% of the plants by 31 December 2039,
100% of the plants by 31 December 2045.

Wastewater treatment plants with 10,000 to 150,000 PE that discharge into coastal
waters or sensitive waters are staggered at national level in:

10% of the plants by 31 December 2033,
30% of the plants by 31 December 2036,
60% of the plants by 31 December 2039,
100% of the plants by 31 December 2045.

The latter concerns waters with a low dilution ratio, waters from which drinking water is
obtained and those that are coastal waters, or those used as bathing waters or used for
mussel farming. Member States will be given the option not to apply fourth treatment in
these areas if a risk assessment shows that there is no potential risk from
micropollutants to human health and/or the environment.[40][41]

Such process steps mainly consist of activated carbon filters that adsorb the
micropollutants. The combination of advanced oxidation with ozone followed by granular
activated carbon (GAC) has been suggested as a cost-effective treatment combination
for pharmaceutical residues. For a full reduction of microplasts the combination of



ultrafiltration followed by GAC has been suggested. Also the use of enzymes such as
laccase secreted by fungi is under investigation.[42][43] Microbial biofuel cells are
investigated for their property to treat organic matter in sewage.[44]

To reduce pharmaceuticals in water bodies, source control measures are also under
investigation, such as innovations in drug development or more responsible handling of
drugs.[37][45] In the US, the National Take Back Initiative is a voluntary program with the
general public, encouraging people to return excess or expired drugs, and avoid flushing
them to the sewage system.[46]

Sludge treatment and disposal

[edit]
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View of a belt filter press at the Blue Plains Advanced Wastewater Treatment
Plant, Washington, D.C.
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Mechanical dewatering of sewage sludge with a centrifuge at a large sewage
treatment plant (Arrudas Treatment Plant, Belo Horizonte, Brazil)

 
This section is an excerpt from Sewage sludge treatment.[edit]

Sewage sludge treatment describes the processes used to manage and dispose of
sewage sludge produced during sewage treatment. Sludge treatment is focused on
reducing sludge weight and volume to reduce transportation and disposal costs, and on
reducing potential health risks of disposal options. Water removal is the primary means
of weight and volume reduction, while pathogen destruction is frequently accomplished



through heating during thermophilic digestion, composting, or incineration. The choice of
a sludge treatment method depends on the volume of sludge generated, and comparison
of treatment costs required for available disposal options. Air-drying and composting may
be attractive to rural communities, while limited land availability may make aerobic
digestion and mechanical dewatering preferable for cities, and economies of scale may
encourage energy recovery alternatives in metropolitan areas.

Sludge is mostly water with some amounts of solid material removed from liquid sewage.
Primary sludge includes settleable solids removed during primary treatment in primary
clarifiers. Secondary sludge is sludge separated in secondary clarifiers that are used in
secondary treatment bioreactors or processes using inorganic oxidizing agents. In
intensive sewage treatment processes, the sludge produced needs to be removed from
the liquid line on a continuous basis because the volumes of the tanks in the liquid line
have insufficient volume to store sludge.[47] This is done in order to keep the treatment
processes compact and in balance (production of sludge approximately equal to the
removal of sludge). The sludge removed from the liquid line goes to the sludge treatment
line. Aerobic processes (such as the activated sludge process) tend to produce more
sludge compared with anaerobic processes. On the other hand, in extensive (natural)
treatment processes, such as ponds and constructed wetlands, the produced sludge
remains accumulated in the treatment units (liquid line) and is only removed after several
years of operation.[48]

Sludge treatment options depend on the amount of solids generated and other site-
specific conditions. Composting is most often applied to small-scale plants with aerobic
digestion for mid-sized operations, and anaerobic digestion for the larger-scale
operations. The sludge is sometimes passed through a so-called pre-thickener which de-
waters the sludge. Types of pre-thickeners include centrifugal sludge thickeners,[49]
rotary drum sludge thickeners and belt filter presses.[50] Dewatered sludge may be
incinerated or transported offsite for disposal in a landfill or use as an agricultural soil
amendment.[51]

Environmental impacts

[edit]

Sewage treatment plants can have significant effects on the biotic status of receiving
waters and can cause some water pollution, especially if the treatment process used is
only basic. For example, for sewage treatment plants without nutrient removal,
eutrophication of receiving water bodies can be a problem.

 
This section is an excerpt from Water pollution.[edit]

 



Water pollution (or aquatic pollution) is the contamination of water bodies, with a
negative impact on their uses.[52]: 6  It is usually a result of human activities. Water
bodies include lakes, rivers, oceans, aquifers, reservoirs and groundwater. Water
pollution results when contaminants mix with these water bodies. Contaminants can
come from one of four main sources. These are sewage discharges, industrial activities,
agricultural activities, and urban runoff including stormwater.[53] Water pollution may
affect either surface water or groundwater. This form of pollution can lead to many
problems. One is the degradation of aquatic ecosystems. Another is spreading water-
borne diseases when people use polluted water for drinking or irrigation.[54] Water
pollution also reduces the ecosystem services such as drinking water provided by the
water resource.
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Treated effluent from sewage treatment plant in D??ín, Czech Republic, is
discharged to surface waters.

In 2024, The Royal Academy of Engineering released a study into the effects wastewater
on public health in the United Kingdom.[55] The study gained media attention, with
comments from the UKs leading health professionals, including Sir Chris Whitty.
Outlining 15 recommendations for various UK bodies to dramatically reduce public health
risks by increasing the water quality in its waterways, such as rivers and lakes.

After the release of the report, The Guardian newspaper interviewed Whitty, who stated
that improving water quality and sewage treatment should be a high level of importance
and a "public health priority". He compared it to eradicating cholera in the 19th century in
the country following improvements to the sewage treatment network.[56] The study also
identified that low water flows in rivers saw high concentration levels of sewage, as well
as times of flooding or heavy rainfall. While heavy rainfall had always been associated
with sewage overflows into streams and rivers, the British media went as far to warn
parents of the dangers of paddling in shallow rivers during warm weather.[57]

Whitty's comments came after the study revealed that the UK was experiencing a growth
in the number of people that were using coastal and inland waters recreationally. This
could be connected to a growing interest in activities such as open water swimming or
other water sports.[58] Despite this growth in recreation, poor water quality meant some
were becoming unwell during events.[59] Most notably, the 2024 Paris Olympics had to
delay numerous swimming-focused events like the triathlon due to high levels of sewage
in the River Seine.[60]



Reuse

[edit]
Further information: Reuse of excreta
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Sludge drying beds for sewage sludge treatment at a small treatment plant at
the Center for Research and Training in Sanitation, Belo Horizonte, Brazil

Irrigation

[edit]
See also: Sewage farm

Increasingly, people use treated or even untreated sewage for irrigation to produce
crops. Cities provide lucrative markets for fresh produce, so are attractive to farmers.
Because agriculture has to compete for increasingly scarce water resources with
industry and municipal users, there is often no alternative for farmers but to use water
polluted with sewage directly to water their crops. There can be significant health
hazards related to using water loaded with pathogens in this way. The World Health
Organization developed guidelines for safe use of wastewater in 2006.[61] They
advocate a 'multiple-barrier' approach to wastewater use, where farmers are encouraged
to adopt various risk-reducing behaviors. These include ceasing irrigation a few days
before harvesting to allow pathogens to die off in the sunlight, applying water carefully so
it does not contaminate leaves likely to be eaten raw, cleaning vegetables with
disinfectant or allowing fecal sludge used in farming to dry before being used as a
human manure.[62]
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Circular secondary sedimentation tank at activated sludge sewage treatment
plant at Arrudas Treatment Plant, Belo Horizonte, Brazil

Reclaimed water

[edit]
 
This section is an excerpt from Reclaimed water.[edit]
Water reclamation is the process of converting municipal wastewater or sewage and
industrial wastewater into water that can be reused for a variety of purposes. It is also
called wastewater reuse, water reuse or water recycling. There are many types of reuse.
It is possible to reuse water in this way in cities or for irrigation in agriculture. Other types
of reuse are environmental reuse, industrial reuse, and reuse for drinking water, whether
planned or not. Reuse may include irrigation of gardens and agricultural fields or
replenishing surface water and groundwater. This latter is also known as groundwater
recharge. Reused water also serve various needs in residences such as toilet flushing,
businesses, and industry. It is possible to treat wastewater to reach drinking water
standards. Injecting reclaimed water into the water supply distribution system is known
as direct potable reuse. Drinking reclaimed water is not typical.[63] Reusing treated
municipal wastewater for irrigation is a long-established practice. This is especially so in
arid countries. Reusing wastewater as part of sustainable water management allows
water to remain an alternative water source for human activities. This can reduce
scarcity. It also eases pressures on groundwater and other natural water bodies.[64]

Global situation

[edit]
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Share of domestic wastewater that is safely treated (in 2018)[65]

Before the 20th century in Europe, sewers usually discharged into a body of water such
as a river, lake, or ocean. There was no treatment, so the breakdown of the human
waste was left to the ecosystem. This could lead to satisfactory results if the assimilative
capacity of the ecosystem is sufficient which is nowadays not often the case due to
increasing population density.[4]: 78

Today, the situation in urban areas of industrialized countries is usually that sewers route
their contents to a sewage treatment plant rather than directly to a body of water. In
many developing countries, however, the bulk of municipal and industrial wastewater is
discharged to rivers and the ocean without any treatment or after preliminary treatment
or primary treatment only. Doing so can lead to water pollution. Few reliable figures exist
on the share of the wastewater collected in sewers that is being treated worldwide. A
global estimate by UNDP and UN-Habitat in 2010 was that 90% of all wastewater
generated is released into the environment untreated.[66] A more recent study in 2021
estimated that globally, about 52% of sewage is treated.[5] However, sewage treatment
rates are highly unequal for different countries around the world. For example, while
high-income countries treat approximately 74% of their sewage, developing countries
treat an average of just 4.2%.[5] As of 2022, without sufficient treatment, more than 80%
of all wastewater generated globally is released into the environment. High-income
nations treat, on average, 70% of the wastewater they produce, according to UN Water.[
34][67][68] Only 8% of wastewater produced in low-income nations receives any sort of
treatment.[34][69][70]

The Joint Monitoring Programme (JMP) for Water Supply and Sanitation by WHO and
UNICEF report in 2021 that 82% of people with sewer connections are connected to
sewage treatment plants providing at least secondary treatment.[71]: 55 However, this
value varies widely between regions. For example, in Europe, North America, Northern
Africa and Western Asia, a total of 31 countries had universal (>99%) wastewater
treatment. However, in Albania, Bermuda, North Macedonia and Serbia "less than 50%
of sewered wastewater received secondary or better treatment" and in Algeria, Lebanon
and Libya the value was less than 20% of sewered wastewater that was being treated.
The report also found that "globally, 594 million people have sewer connections that
don't receive sufficient treatment. Many more are connected to wastewater treatment



plants that do not provide effective treatment or comply with effluent requirements.".[71]:
55

Global targets

[edit]

Sustainable Development Goal 6 has a Target 6.3 which is formulated as follows: "By
2030, improve water quality by reducing pollution, eliminating,dumping and minimizing
release of hazardous chemicals and materials, halving the proportion of untreated
wastewater and substantially increasing recycling and safe reuse globally."[65] The
corresponding Indicator 6.3.1 is the "proportion of wastewater safely treated". It is
anticipated that wastewater production would rise by 24% by 2030 and by 51% by 2050.[
34][72][73]

Data in 2020 showed that there is still too much uncollected household wastewater: Only
66% of all household wastewater flows were collected at treatment facilities in 2020 (this
is determined from data from 128 countries).[8]: 17  Based on data from 42 countries in
2015, the report stated that "32 per cent of all wastewater flows generated from point
sources received at least some treatment".[8]: 17  For sewage that has indeed been
collected at centralized sewage treatment plants, about 79% went on to be safely treated
in 2020.[8]: 18

History

[edit]
Further information: History of water supply and sanitation § Sewage treatment

The history of sewage treatment had the following developments: It began with land
application (sewage farms) in the 1840s in England, followed by chemical treatment and
sedimentation of sewage in tanks, then biological treatment in the late 19th century,
which led to the development of the activated sludge process starting in 1912.[74][75]

 
This section is an excerpt from History of water supply and sanitation § Biological
treatment.[edit]

It was not until the late 19th century that it became possible to treat the sewage by
biologically decomposing the organic components through the use of microorganisms
and removing the pollutants. Land treatment was also steadily becoming less feasible,
as cities grew and the volume of sewage produced could no longer be absorbed by the
farmland on the outskirts.



Edward Frankland conducted experiments at the sewage farm in Croydon, England
during the 1870s and was able to demonstrate that filtration of sewage through porous
gravel produced a nitrified effluent (the ammonia was converted into nitrate) and that the
filter remained unclogged over long periods of time.[76] This established the then
revolutionary possibility of biological treatment of sewage using a contact bed to oxidize
the waste. This concept was taken up by the chief chemist for the London Metropolitan
Board of Works, William Dibdin, in 1887:

...in all probability the true way of purifying sewage...will be first to separate the
sludge, and then turn into neutral effluent... retain it for a sufficient period, during
which time it should be fully aerated, and finally discharge it into the stream in a
purified condition. This is indeed what is aimed at and imperfectly accomplished on
a sewage farm.[77]

From 1885 to 1891, filters working on Dibdin's principle were constructed throughout the
UK and the idea was also taken up in the US at the Lawrence Experiment Station in
Massachusetts, where Frankland's work was confirmed.[78] In 1890, the LES developed
a 'trickling filter' that gave a much more reliable performance.[79]

Regulations

[edit]

In most countries, sewage collection and treatment are subject to local and national
regulations and standards.

By country

[edit]

Overview

[edit]
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Singapore
South Africa
South Sudan
Spain
Sudan
Syria
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Thailand
Trinidad and Tobago
Tunisia
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Tuvalu
Uganda
United Kingdom
United States
Uruguay
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Vietnam
Yemen
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Europe

[edit]

In the European Union, 0.8% of total energy consumption goes to wastewater treatment
facilities.[34][80] The European Union needs to make extra investments of €90 billion in
the water and waste sector to meet its 2030 climate and energy goals.[34][81][82]

In October 2021, British Members of Parliament voted to continue allowing untreated
sewage from combined sewer overflows to be released into waterways.[83][84]

 
This section is an excerpt from Urban Waste Water Treatment Directive § Description.[
edit]
The Urban Waste Water Treatment Directive (full title "Council Directive 91/271/EEC of
21 May 1991 concerning urban waste-water treatment") is a European Union directive
regarding urban wastewater collection, wastewater treatment and its discharge, as well
as the treatment and discharge of "waste water from certain industrial sectors". It was
adopted on 21 May 1991.[85] It aims "to protect the environment from the adverse
effects of urban waste water discharges and discharges from certain industrial sectors"
by mandating waste water collection and treatment in urban agglomerations with a
population equivalent of over 2000, and more advanced treatment in places with a
population equivalent above 10,000 in sensitive areas.[86]

Asia

[edit]

India

[edit]
 
This section is an excerpt from Water supply and sanitation in India § Wastewater
treatment.[edit]
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Picture of a wastewater stream

In India, wastewater treatment regulations come under three central institutions, the
ministries of forest, climate change housing, urban affairs and water.[87] The various
water and sanitation policies such as the "National Environment Policy 2006" and
"National Sanitation Policy 2008" also lay down wastewater treatment regulations. State
governments and local municipalities hold responsibility for the disposal of sewage and
construction and maintenance of "sewerage infrastructure". Their efforts are supported
by schemes offered by the Government of India, such as the National River
Conservation Plan, Jawaharlal Nehru National Urban Renewal Mission, National Lake
Conservation Plan. Through the Ministry of Environment and Forest, India's government
also has set up incentives that encourage industries to establish "common facilities" to
undertake the treatment of wastewater.[88]

The 'Delhi Jal Board' (DJB) is currently operating on the construction of the largest
sewage treatment plant in India. It will be operational by the end of 2022 with an
estimated capacity of 564 MLD. It is supposed to solve the existing situation wherein
untreated sewage water is being discharged directly into the river 'Yamuna'.

Japan

[edit]
 
This section is an excerpt from Water supply and sanitation in Japan § Wastewater
treatment and sanitation.[edit]
Currently, Japan's methods of wastewater treatment include rural community sewers,
wastewater facilities, and on-site treatment systems such as the Johkasou system to
treat domestic wastewater.[89] Larger wastewater facilities and sewer systems are
generally used to treat wastewater in more urban areas with a larger population. Rural
sewage systems are used to treat wastewater at smaller domestic wastewater treatment
plants for a smaller population. Johkasou systems are on-site wastewater treatment
systems tanks. They are used to treat the wastewater of a single household or to treat
the wastewater of a small number of buildings in a more decentralized manner than a
sewer system.[90]



Africa

[edit]

Libya

[edit]
 
This section is an excerpt from Environmental issues in Libya § Wastewater treatment.[
edit]

In Libya, municipal wastewater treatment is managed by the general company for water
and wastewater in Libya, which falls within the competence of the Housing and Utilities
Government Ministry. There are approximately 200 sewage treatment plants across the
nation, but few plants are functioning. In fact, the 36 larger plants are in the major cities;
however, only nine of them are operational, and the rest of them are under repair.[91]

The largest operating wastewater treatment plants are situated in Sirte, Tripoli, and
Misurata, with a design capacity of 21,000, 110,000, and 24,000 m3/day, respectively.
Moreover, a majority of the remaining wastewater facilities are small and medium-sized
plants with a design capacity of approximately 370 to 6700 m3/day. Therefore, 145,800
m3/day or 11 percent of the wastewater is actually treated, and the remaining others are
released into the ocean and artificial lagoons although they are untreated. In fact,
nonoperational wastewater treatment plants in Tripoli lead to a spill of over 1,275, 000
cubic meters of unprocessed water into the ocean every day.[91]

Americas

[edit]

United States

[edit]
 
This section is an excerpt from Water supply and sanitation in the United States §
Wastewater treatment.[edit]
The United States Environmental Protection Agency (EPA) and state environmental
agencies set wastewater standards under the Clean Water Act.[92] Point sources must
obtain surface water discharge permits through the National Pollutant Discharge
Elimination System (NPDES). Point sources include industrial facilities, municipal
governments (sewage treatment plants and storm sewer systems), other government
facilities such as military bases, and some agricultural facilities, such as animal feedlots.[
93] EPA sets basic national wastewater standards: The "Secondary Treatment
Regulation" applies to municipal sewage treatment plants,[94] and the "Effluent



guidelines" which are regulations for categories of industrial facilities.[95]

See also

[edit]
icon
Image not found or type unknownEnvironment portal
Decentralized wastewater system
List of largest wastewater treatment plants
List of water supply and sanitation by country
Organisms involved in water purification
Sanitary engineering
Waste disposal

References

[edit]
1. ^ a b c "Sanitation Systems – Sanitation Technologies – Activated sludge".

SSWM. 27 April 2018. Retrieved 31 October 2018.
2. ^ Khopkar, S.M. (2004). Environmental Pollution Monitoring And Control. New

Delhi: New Age International. p. 299. ISBN 978-81-224-1507-0.
3. ^ a b c Takman, Maria; Svahn, Ola; Paul, Catherine; Cimbritz, Michael; Blomqvist,

Stefan; Struckmann Poulsen, Jan; Lund Nielsen, Jeppe; Davidsson, Åsa (15
October 2023). "Assessing the potential of a membrane bioreactor and granular
activated carbon process for wastewater reuse – A full-scale WWTP operated over
one year in Scania, Sweden". Science of the Total Environment. 895: 165185.
Bibcode:2023ScTEn.89565185T. doi:10.1016/j.scitotenv.2023.165185. ISSN 0048-
9697. PMID 37385512. S2CID 259296091.

4. ^ a b c d e f g h i j k l m n o p q Von Sperling, M. (2007). "Wastewater
Characteristics, Treatment and Disposal". Water Intelligence Online. 6. doi:
10.2166/9781780402086. ISSN 1476-1777. Image not found or type unknown Text was copied from this
source, which is available under a Creative Commons Attribution 4.0 International
License

5. ^ a b c d Jones, Edward R.; van Vliet, Michelle T. H.; Qadir, Manzoor; Bierkens,
Marc F. P. (2021). "Country-level and gridded estimates of wastewater production,
collection, treatment and reuse". Earth System Science Data. 13 (2): 237–254.
Bibcode:2021ESSD...13..237J. doi:10.5194/essd-13-237-2021. ISSN 1866-3508.

6. ^ "Sanitation". Health topics. World Health Organization. Retrieved 23 February
2020.

7. ^ a b c d e f g h i j k l m n o p George Tchobanoglous; H. David Stensel; Ryujiro
Tsuchihashi; Franklin L. Burton; Mohammad Abu-Orf; Gregory Bowden, eds.
(2014). Metcalf & Eddy Wastewater Engineering: Treatment and Resource
Recovery (5th ed.). New York: McGraw-Hill Education. ISBN 978-0-07-340118-8.
OCLC 858915999.

8. ^ a b c d UN-Water, 2021: Summary Progress Update 2021 – SDG 6 – water and
sanitation for all. Version: July 2021. Geneva, Switzerland



9. ^ WWAP (United Nations World Water Assessment Programme) (2017). The
United Nations World Water Development Report 2017. Wastewater: The
Untapped Resource. UNESCO. ISBN 978-92-3-100201-4. Archived from the
original on 8 April 2017.

10. ^ a b Von Sperling, M. (2007). "Wastewater Characteristics, Treatment and
Disposal". Water Intelligence Online. 6. doi:10.2166/9781780402086. ISBN 978-1-
78040-208-6. ISSN 1476-1777. Image not found or type unknown Text was copied from this source, which is
available under a Creative Commons Attribution 4.0 International License

11. ^ Henze, M.; van Loosdrecht, M. C. M.; Ekama, G.A.; Brdjanovic, D. (2008).
Biological Wastewater Treatment: Principles, Modelling and Design. IWA
Publishing. doi:10.2166/9781780401867. ISBN 978-1-78040-186-7.
S2CID 108595515. Spanish and Arabic versions available free online

12. ^ a b Tilley E, Ulrich L, Lüthi C, Reymond P, Zurbrügg C (2014). Compendium of
Sanitation Systems and Technologies (2nd Revised ed.). Duebendorf, Switzerland:
Swiss Federal Institute of Aquatic Science and Technology (Eawag). ISBN 978-3-
906484-57-0. Archived from the original on 8 April 2016.

13. ^ a b c d Henze, M.; van Loosdrecht, M. C. M.; Ekama, G.A.; Brdjanovic, D. (2008).
Biological Wastewater Treatment: Principles, Modelling and Design. IWA
Publishing. doi:10.2166/9781780401867. ISBN 978-1-78040-186-7.
S2CID 108595515. (Spanish and Arabic versions are available online for free)

14. ^ Spuhler, Dorothee; Germann, Verena; Kassa, Kinfe; Ketema, Atekelt Abebe;
Sherpa, Anjali Manandhar; Sherpa, Mingma Gyalzen; Maurer, Max; Lüthi,
Christoph; Langergraber, Guenter (2020). "Developing sanitation planning options:
A tool for systematic consideration of novel technologies and systems". Journal of
Environmental Management. 271: 111004. Bibcode:2020JEnvM.27111004S. doi:
10.1016/j.jenvman.2020.111004. hdl:20.500.11850/428109. PMID 32778289.
S2CID 221100596.

15. ^ Spuhler, Dorothee; Scheidegger, Andreas; Maurer, Max (2020). "Comparative
analysis of sanitation systems for resource recovery: Influence of configurations
and single technology components". Water Research. 186: 116281.
Bibcode:2020WatRe.18616281S. doi:10.1016/j.watres.2020.116281.
PMID 32949886. S2CID 221806742.

16. ^ Harshman, Vaughan; Barnette, Tony (28 December 2000). "Wastewater Odor
Control: An Evaluation of Technologies". Water Engineering & Management.
ISSN 0273-2238.

17. ^ Walker, James D. and Welles Products Corporation (1976)."Tower for removing
odors from gases." U.S. Patent No. 4421534.

18. ^ Sercombe, Derek C. W. (April 1985). "The control of septicity and odours in
sewerage systems and at sewage treatment works operated by Anglian Water
Services Limited". Water Science & Technology. 31 (7): 283–292.
doi:10.2166/wst.1995.0244.

19. ^ Hoffmann, H., Platzer, C., von Münch, E., Winker, M. (2011). Technology review
of constructed wetlands – Subsurface flow constructed wetlands for greywater and
domestic wastewater treatment. Deutsche Gesellschaft für Internationale



Zusammenarbeit (GIZ) GmbH, Eschborn, Germany, p. 11
20. ^ Galvão, A; Matos, J; Rodrigues, J; Heath, P (1 December 2005). "Sustainable

sewage solutions for small agglomerations". Water Science & Technology. 52 (12):
25–32. Bibcode:2005WSTec..52R..25G. doi:10.2166/wst.2005.0420.
PMID 16477968. Retrieved 27 March 2021.

21. ^ "Wastewater Treatment Plant - Operator Certification Training - Module
20:Trickling Filter" (PDF). Pennsylvania Department of Environmental Protection.
2016. Retrieved 27 March 2021.

22. ^ Chowdhry, S., Koné, D. (2012). Business Analysis of Fecal Sludge Management:
Emptying and Transportation Services in Africa and Asia – Draft final report. Bill &
Melinda Gates Foundation, Seattle, US

23. ^ U.S. Environmental Protection Agency, Washington, D.C. (2008). "Septic
Systems Fact Sheet." Archived 12 April 2013 at the Wayback Machine EPA
publication no. 832-F-08-057.

24. ^ Water and Environmental Health at London and Loughborough (1999). "Waste
water Treatment Options." Archived 2011-07-17 at the Wayback Machine Technical
brief no. 64. London School of Hygiene & Tropical Medicine and Loughborough
University.

25. ^ a b c d e f g EPA. Washington, DC (2004). "Primer for Municipal Waste water
Treatment Systems." Document no. EPA 832-R-04-001.

26. ^ "Chapter 3. Flow Equalization". Process Design Manual for Upgrading Existing
Wastewater Treatment Plants (Report). EPA. October 1971.

27. ^ "How Wastewater Treatment Works...The Basics" (PDF). EPA. 1998. Archived
from the original (PDF) on 5 June 2024. Retrieved 27 March 2021.

28. ^ "Stage 3 - Tertiary treatment". Sydney Water. 2010. Retrieved 27 March 2021.
29. ^ Metcalf & Eddy, Inc. (1972). Wastewater Engineering. New York: McGraw-Hill.

ISBN 978-0-07-041675-8.
30. ^ a b Von Sperling, M. (30 December 2015). "Activated Sludge and Aerobic Biofilm

Reactors". Water Intelligence Online. 6: 9781780402123. doi:
10.2166/9781780402123. ISSN 1476-1777.

31. ^ Process Design Manual for Phosphorus Removal (Report). EPA. 1976. pp. 2–1.
EPA 625/1-76-001a.

32. ^ Wood, R. B.; McAtamney, C.F. (December 1996). "Constructed wetlands for
waste water treatment: the use of laterite in the bed medium in phosphorus and
heavy metal removal". Hydrobiologia. 340 (1–3): 323–331.
Bibcode:1996HyBio.340..323W. doi:10.1007/BF00012776. S2CID 6182870.

33. ^ Wang, Shaobin; Peng, Yuelian (9 October 2009). "Natural zeolites as effective
adsorbents in water & wastewater treatment" (PDF). Chemical Engineering Journal.
156 (1): 11–24. doi:10.1016/j.cej.2009.10.029. Retrieved 13 July 2019.

34. ^ a b c d e f "Wastewater resource recovery can fix water insecurity and cut carbon
emissions". European Investment Bank. Retrieved 29 August 2022.

35. ^ "Is wastewater the new black gold?". Africa Renewal. 10 April 2017. Retrieved 29
August 2022.



36. ^ UBA (Umweltbundesamt) (2014): Maßnahmen zur Verminderung des Eintrages
von Mikroschadstoffen in die Gewässer. Texte 85/2014 (in German)

37. ^ a b Walz, A., Götz, K. (2014): Arzneimittelwirkstoffe im Wasserkreislauf. ISOE-
Materialien zur Sozialen Ökologie Nr. 36 (in German)

38. ^ Borea, Laura; Ensano, Benny Marie B.; Hasan, Shadi Wajih; Balakrishnan,
Malini; Belgiorno, Vincenzo; de Luna, Mark Daniel G.; Ballesteros, Florencio C.;
Naddeo, Vincenzo (November 2019). "Are pharmaceuticals removal and
membrane fouling in electromembrane bioreactor affected by current density?".
Science of the Total Environment. 692: 732–740. Bibcode:2019ScTEn.692..732B.
doi:10.1016/j.scitotenv.2019.07.149. PMID 31539981.

39. ^ The publication platform of federal law of Swiss: Verordnung des UVEK zur
Überprüfung des Reinigungseffekts von Maßnahmen zur Elimination von
organischen Spurenstoffen bei Abwasserreinigungsanlagen, 1. December 2016 (in
German)

40. ^ EUR-LEX - Directive of the European Parliament and of the Council Concerning
Urban Wastewater Treatment (Recast)

41. ^ EUR-LEX - Directive (EU) 2024/3019 of the European Parliament and of the
Council of 27 November 2024 concerning urban wastewater treatment (recast)
(Text with EEA relevance)

42. ^ Margot, J.; et al. (2013). "Bacterial versus fungal laccase: potential for
micropollutant degradation". AMB Express. 3 (1): 63. doi:10.1186/2191-0855-3-63.
PMC 3819643. PMID 24152339.

43. ^ Heyl, Stephanie (13 October 2014). "Crude mushroom solution to degrade
micropollutants and increase the performance of biofuel cells". Bioeconomy BW.
Stuttgart: Biopro Baden-Württemberg.

44. ^ Logan, B.; Regan, J. (2006). "Microbial Fuel Cells—Challenges and
Applications". Environmental Science & Technology. 40 (17): 5172–5180.
Bibcode:2006EnST...40.5172L. doi:10.1021/es0627592. PMID 16999086.

45. ^ Lienert, J.; Bürki, T.; Escher, B.I. (2007). "Reducing micropollutants with source
control: Substance flow analysis of 212 pharmaceuticals in faeces and urine".
Water Science & Technology. 56 (5): 87–96. Bibcode:2007WSTec..56...87L.
doi:10.2166/wst.2007.560. PMID 17881841.

46. ^ "National Prescription Drug Take Back Day". Washington, D.C.: U.S. Drug
Enforcement Administration. Retrieved 13 June 2021.

47. ^ Henze, M.; van Loosdrecht, M.C.M.; Ekama, G.A.; Brdjanovic, D. (2008).
Biological Wastewater Treatment: Principles, Modelling and Design. IWA
Publishing. doi:10.2166/9781780401867. ISBN 978-1-78040-186-7.
S2CID 108595515. (Spanish and Arabic versions are available online for free)

48. ^ Von Sperling, M. (2015). "Wastewater Characteristics, Treatment and Disposal".
Water Intelligence Online. 6: 9781780402086. doi:10.2166/9781780402086.
ISSN 1476-1777.

49. ^ "Centrifuge Thickening and Dewatering. Fact sheet". EPA. September 2000. EPA
832-F-00-053.



50. ^ "Belt Filter Press. Fact sheet". Biosolids. EPA. September 2000. EPA 832-F-00-
057.

51. ^ Panagos, Panos; Ballabio, Cristiano; Lugato, Emanuele; Jones, Arwyn; Borrelli,
Pasquale; Scarpa, Simone; Orgiazzi, Albert o; Montanarella, Luca (9 July 2018).
"Potential Sources of Anthropogenic Copper Inputs to European Agricultural Soils".
Sustainability. 10 (7): 2380. Bibcode:2018Sust...10.2380P. doi:
10.3390/su10072380. ISSN 2071-1050.

52. ^ Von Sperling, Marcos (2007). "Wastewater Characteristics, Treatment and
Disposal". Water Intelligence Online. Biological Wastewater Treatment. 6. IWA
Publishing. doi:10.2166/9781780402086. ISBN 978-1-78040-208-6.

53. ^ Eckenfelder Jr WW (2000). Kirk-Othmer Encyclopedia of Chemical Technology.
John Wiley & Sons. doi:10.1002/0471238961.1615121205031105.a01. ISBN 978-
0-471-48494-3.

54. ^ "Water Pollution". Environmental Health Education Program. Cambridge, MA:
Harvard T.H. Chan School of Public Health. 23 July 2013. Archived from the
original on 18 September 2021. Retrieved 18 September 2021.

55. ^ "Testing the waters Priorities for mitigating health risks from wastewater pollution"
(PDF). Royal Academy of Engineering. May 2024.

56. ^ Laville, Sandra (21 May 2024). "Reducing sewage in rivers and seas is public
health priority, says Chris Whitty". The Guardian.

57. ^ Blakely, Rhys. "Paddling in rivers this summer could make children ill, warns
Whitty". The Times.

58. ^ Speare-Cole, Rebecca (20 May 2024). "Minimising sewage in UK waters is a
'public health priority' – Chris Whitty". The Independent.

59. ^ "Dozens of triathletes left severely ill after swimming in River Thames". The
Independent. 13 June 2024.

60. ^ "What's the problem with swimming in the Seine?". BBC. 29 July 2024.
61. ^ WHO (2006). WHO Guidelines for the Safe Use of Wastewater, Excreta and

Greywater – Volume IV: Excreta and greywater use in agriculture Archived 17
October 2014 at the Wayback Machine. World Health Organization (WHO),
Geneva, Switzerland

62. ^ Wastewater use in agriculture: Not only an issue where water is scarce! Archived
2014-04-09 at the Wayback Machine International Water Management Institute,
2010. Water Issue Brief 4

63. ^ Tuser, Cristina (24 May 2022). "What is potable reuse?". Wastewater Digest.
Retrieved 29 August 2022.

64. ^ Andersson, K., Rosemarin, A., Lamizana, B., Kvarnström, E., McConville, J.,
Seidu, R., Dickin, S. and Trimmer, C. (2016). Sanitation, Wastewater Management
and Sustainability: from Waste Disposal to Resource Recovery. Nairobi and
Stockholm: United Nations Environment Programme and Stockholm Environment
Institute. ISBN 978-92-807-3488-1

65. ^ a b Ritchie, Roser, Mispy, Ortiz-Ospina (2018) "Measuring progress towards the
Sustainable Development Goals." (SDG 6) SDG-Tracker.org, website



66. ^ Corcoran E, Nellemann C, Baker E, Bos R, Osborn D, Savelli M, eds. (2010).
Sick water? : the central role of wastewater management in sustainable
development: a rapid response assessment (PDF). Arendal, Norway: UNEP/GRID-
Arendal. ISBN 978-82-7701-075-5. Archived from the original (PDF) on 18
December 2015. Retrieved 26 December 2014.

67. ^ UN-Water. "Quality and Wastewater". UN-Water. Retrieved 29 August 2022.
68. ^ "Water and Sanitation". United Nations Sustainable Development. Retrieved 29

August 2022.
69. ^ "Only 8 per cent of wastewater in low-income countries undergoes treatment:

UN". Retrieved 29 August 2022.
70. ^ "50% global wastewater treatment still not enough". www.aquatechtrade.com.

Retrieved 29 August 2022.
71. ^ a b WHO and UNICEF (2021) Progress on household drinking water, sanitation

and hygiene 2000-2020: Five years into the SDGs. Geneva: World Health
Organization (WHO) and the United Nations Children's Fund (UNICEF), 2021.
Licence: CC BY-NC-SA 3.0 IGO

72. ^ "Water Scarce Countries: Present and Future". World Data Lab. 15 October 2019
. Retrieved 29 August 2022.

73. ^ Water and climate change (in Arabic, English, Spanish, French, and Italian).
Paris: UNESCO. 2020. ISBN 978-92-3-100371-4. Retrieved 20 June 2023.

74. ^ P.F. Cooper. "Historical aspects of wastewater treatment" (PDF). Archived from
the original (PDF) on 11 May 2011. Retrieved 21 December 2013.

75. ^ Benidickson, Jamie (2011). The Culture of Flushing: A Social and Legal History of
Sewage. UBC Press. ISBN 9780774841382. Archived from the original on 19 April
2021. Retrieved 7 February 2013.

76. ^ Colin A. Russell (2003). Edward Frankland: Chemistry, Controversy and
Conspiracy in Victorian England. Cambridge University Press. pp. 372–380. ISBN 
978-0-521-54581-5.

77. ^ Sharma, Sanjay Kumar; Sanghi, Rashmi (2012). Advances in Water Treatment
and Pollution Prevention. Springer Science & Business Media. ISBN 978-94-007-
4204-8.

78. ^ Hamlin, Christopher (1988). "William Dibdin and the Idea of Biological Sewage
Treatment". Technology and Culture. 29 (2). Johns Hopkins University Press: 189–
218.

79. ^ "Epidemics, demonstration effects, and municipal investment in sanitation capital"
(PDF). Archived from the original (PDF) on 4 September 2006.

80. ^ "Urban waste water treatment in Europe — European Environment Agency".
www.eea.europa.eu. Retrieved 29 August 2022.

81. ^ "Making Europe's sewage treatment plants more efficient and circular can help
meet zero-pollution targets — European Environment Agency".
www.eea.europa.eu. Retrieved 29 August 2022.

82. ^ "Waste, water and circular economy". Climate Partnerships 2030. 7 September
2021. Retrieved 29 August 2022.



83. ^ "Government says polluters can dump risky sewage into rivers as Brexit disrupts
water treatment". The Independent. 7 September 2021.

84. ^ "Why sewage is causing a political stink". The Week. 26 October 2021.
85. ^ "Council Directive 91/271/EEC of 21 May 1991 concerning urban waste-water

treatment (91/271/EEC)". Retrieved 19 July 2009.
86. ^ "Urban Waste Water Directive Overview". European Commission. Retrieved 19

July 2009.
87. ^ Schellenberg, Tatjana; Subramanian, Vrishali; Ganeshan, Ganapathy; Tompkins,

David; Pradeep, Rohini (2020). "Wastewater Discharge Standards in the Evolving
Context of Urban Sustainability–The Case of India". Frontiers in Environmental
Science. 8. doi:10.3389/fenvs.2020.00030. ISSN 2296-665X. S2CID 215790363.

88. ^ Kaur, R; Wani, SP; Singh, AK. "Wastewater production, treatment and use in
India" (PDF). AIS. Retrieved 17 November 2020.

89. ^ Motoyuki Mizuochi: Small-Scale Domestic Wastewater Treatment Technology in
Japan, and the Possibility of Technological Transfer, Asian Environment Research
Group, National Institute for Environmental Studies, Japan, retrieved on January 6,
2011

90. ^ "Japan Education Center of Environmental Sanitation". www.jeces.or.jp.
Retrieved 23 April 2021.

91. ^ a b "Wastewater Treatment Plants in Libya: Challenges and Future Prospects".
International Journal of Environmental Planning and Management.

92. ^ United States. Federal Water Pollution Control Act Amendments of 1972. Pub. L.
 92–500 Approved October 18, 1972. Amended by the Clean Water Act of 1977,
Pub. L. 95–217, December 27, 1977; and the Water Quality Act of 1987, Pub. L.
 100–4, February 4, 1987.

93. ^ "National Pollutant Discharge Elimination System". EPA. 21 February 2020.
94. ^ EPA. "Secondary Treatment Regulation." Code of Federal Regulations, 40 CFR

Part 133.
95. ^ "Industrial Effluent Guidelines". EPA. 12 February 2020.

External links

[edit]
Image not found or type unknown

Wikimedia Commons has media related to Sewage treatment.
Water Environment Federation – Professional association focusing on municipal
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Wastewater
 



Sources and types

Acid mine drainage
Ballast water
Bathroom
Blackwater (coal)
Blackwater (waste)
Boiler blowdown
Brine
Combined sewer
Cooling tower
Cooling water
Fecal sludge
Greywater
Infiltration/Inflow
Industrial wastewater
Ion exchange
Leachate
Manure
Papermaking
Produced water
Return flow
Reverse osmosis
Sanitary sewer
Septage
Sewage
Sewage sludge
Toilet
Urban runoff

Quality indicators

Adsorbable organic halides
Biochemical oxygen demand
Chemical oxygen demand
Coliform index
Oxygen saturation
Heavy metals
pH
Salinity
Temperature
Total dissolved solids
Total suspended solids
Turbidity
Wastewater surveillance



Treatment options

Activated sludge
Aerated lagoon
Agricultural wastewater treatment
API oil–water separator
Carbon filtering
Chlorination
Clarifier
Constructed wetland
Decentralized wastewater system
Extended aeration
Facultative lagoon
Fecal sludge management
Filtration
Imhoff tank
Industrial wastewater treatment
Ion exchange
Membrane bioreactor
Reverse osmosis
Rotating biological contactor
Secondary treatment
Sedimentation
Septic tank
Settling basin
Sewage sludge treatment
Sewage treatment
Sewer mining
Stabilization pond
Trickling filter
Ultraviolet germicidal irradiation
UASB
Vermifilter
Wastewater treatment plant



Disposal options

Combined sewer
Evaporation pond
Groundwater recharge
Infiltration basin
Injection well
Irrigation
Marine dumping
Marine outfall
Reclaimed water
Sanitary sewer
Septic drain field
Sewage farm
Storm drain
Surface runoff
Vacuum sewer
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Environmental technology
 



General

Appropriate technology
Clean technology
Climate smart agriculture
Environmental design
Environmental impact assessment
Eco-innovation
Ecotechnology
Electric vehicle
Energy recycling
Environmental design
Environmental impact assessment
Environmental impact design
Green building
Green vehicle
Environmentally healthy community design
Public interest design
Sustainability
Sustainability science
Sustainable (agriculture
architecture
design
development
food systems
industries
procurement
refurbishment
technology
transport)
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Pollution

Air pollution (control
dispersion modeling)
Industrial ecology
Solid waste treatment
Waste management
Water (agricultural wastewater treatment
industrial wastewater treatment
sewage treatment
waste-water treatment technologies
water purification)



Sustainable energy

Efficient energy use
Electrification
Energy development
Energy recovery
Fuel (alternative fuel
biofuel
carbon-neutral fuel
hydrogen technologies)
List of energy storage projects
Renewable energy

commercialization
transition

Sustainable lighting
Transportation (electric vehicle
hybrid vehicle)

Conservation

Building (green
insulation
natural
sustainable architecture
New Urbanism
New Classical)
Conservation biology
Ecoforestry
Efficient energy use
Energy conservation
Energy recovery
Energy recycling
Environmental movement
Environmental remediation
Glass in green buildings
Green computing
Heat recovery ventilation
High-performance buildings
Land rehabilitation
Nature conservation
Permaculture
Recycling
Water heat recycling
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Biosolids, waste, and waste management
 



Major types

Agricultural wastewater
Biodegradable waste
Biomedical waste
Brown waste
Chemical waste
Construction waste
Demolition waste
Electronic waste

by country
Food waste
Green waste
Hazardous waste
Heat waste
Industrial waste
Industrial wastewater
Litter
Marine debris
Mining waste
Municipal solid waste
Open defecation
Packaging waste
Post-consumer waste
Radioactive waste
Scrap metal
Sewage
Sharps waste
Surface runoff
Toxic waste
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Processes

Anaerobic digestion
Balefill
Biodegradation
Composting
Durable good
Ecological design
Garden waste dumping
Illegal dumping
Incineration
Landfill
Landfill mining
Mechanical biological treatment
Mechanical sorting
Photodegradation
Reclaimed lumber
Recycling

appliance recycling
battery recycling
bottle recycling
fluorescent lamp recycling
land recycling
plastic recycling
textile recycling
timber recycling
tire recycling
water heat recycling
water recycling shower

Repurposing
Resource recovery
Reusable packaging
Right to repair
Sewage treatment
Urban mining
Waste collection
Waste sorting
Waste trade
Waste treatment
Waste-to-energy



Countries

Afghanistan
Albania
Armenia
Australia
Belgium
Bangladesh
Brazil
Bosnia and Herzegovina
Egypt
Georgia
Hong Kong
India
Israel
Japan
Kazakhstan
New Zealand
Russia
South Korea
Sri Lanka
Switzerland
Syria
Tanzania
Taiwan
Thailand
Turkey
United Kingdom
United States

Agreements

Bamako Convention
Basel Convention
EU directives

batteries
Recycling

framework
incineration
landfills
RoHS
vehicles
waste water
WEEE

London Convention
Oslo Convention
OSPAR Convention



Occupations

Sanitation worker
Street sweeper
Waste collector
Waste picker

Other topics

Blue Ribbon Commission on America's Nuclear
Future
China's waste import ban
Cleaner production
Downcycling
Eco-industrial park
Extended producer responsibility
High-level radioactive waste management
History of waste management
Landfill fire
Sewage regulation and administration
Supervised injection site
Toxic colonialism
Upcycling
Waste hierarchy
Waste legislation
Waste minimisation
Zero waste
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National

Germany
United States
Japan
Latvia
Israel

Other Yale LUX

 

Check our other pages :

When to Select ADA Units Over Standard Portable Toilets
Common Mistakes in ADA Portable Restroom Setup

https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/-common-mistakes-in-ada-portable-restroom-setup.html
https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/-training-staff-on-ada-portable-restroom-handling.html


Calculating Unit Counts for Events with Accessibility Needs

Clean Restroom Rentals

Phone : +18889350009

Email : info@cleanrestrooms.com

City : Manassas

State : VA

Zip : 20111

Address : Historic District, 8193-B Euclid Ct

Google Business Profile

Company Website : https://restroomrentalsvirginia.com/product/porta-potty-rental/

Sitemap

Privacy Policy

About Us

Follow us

https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/-inspection-checklist-for-ada-compliance-in-temporary-restrooms.html
https://www.google.com/maps/place/Clean+Restroom+Rentals/@38.7795689,-77.4373711,17z/data=!3m1!4b1!4m6!3m5!1s0x89b65b314435453f:0xe561669c317a66b6!8m2!3d38.7795689!4d-77.4373711!16s/g/11ltktlpvs?entry=ttu&g_ep=EgoyMDI1MDcxNi4wIKXMDSoASAFQAw==
https://restroomrentalsvirginia.com/product/porta-potty-rental/
https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/sitemap.html
https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/privacy-policy.html
https://actuary365.blob.core.windows.net/restroomrentalsvirginia/portapottyrental/manassas/about-us.html
https://www.facebook.com/cleanrestroomrentals
https://www.linkedin.com/company/cleanrestroomrentals/
https://www.instagram.com/cleanrestroomrentals/

