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Dear EnviroScape®User: JT&A set out to provide a balanced educational tool for a
wide audience to explain the water treatment and the wastewater treatment processes
and to give people a better understanding of biosolids.

We gratefully acknowledge the contributions and encouragement of the following
individuals as part of the Review Committee. Their willingness to participate in this
process, to share their views and factual information and to take their valuable time to
review and test the model, proved invaluable in meeting our objectives.

A special thanks to our friends in Canada – The Water Environment Association of
Ontario (WEAO) – whose enthusiasm and contributions gave this project increased
momentum and inspired the inclusion of biosolids. And a special word of thanks to Kate
McDaniels of the U.S. Environmental Protection Agency in Athens, Georgia for her
enthusiastic contribution to the water treatment process portion of this model.

I’d love to write more on each reviewer’s contribution and their passionate care in the
review process, but know that you are eager to get into the demonstration! So I ask you
to note the reviewers listed below and to visit their websites asterisked (*) in the back of
this guide.

And as you use this new educational tool, please share your experiences and tips with
us through www.enviroscapes.com so we can share with other users and continue to
improve our products!

Sincerely,

Carlene T. Bahler, President, JT&A, inc.
Creator and Maker of the patented EnviroScape® models
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� 1 Landscape map and 1 Clear base (5058)

� 2 Groundwater well containers

� 1 Road set (gray)

� 2 City buildings (A–7007 & B–7008)

� 1 Factory with 2 holes and 1 tube (7004)

� 1 Water tower

� 1 Drinking water treatment
plant (DWTP) cover

� 1 Wastewater treatment
plant (WWTP) cover

� 1 Hospital/Business (7005)

� 1 School/Mall (5017)

� 1 Incinerator building (5089)

� 1 Farmhouse (5011)

� 1 2-Story House w/hole (7002)

� 2 Houses (7001)

� 1 Rural house w/hole (5010)

� 1 Bridge (5003)

� 1 Truck

� 1 Tractor (6014)

� 2 Wells (spray pump)

� 1 Syringe + 1 Pipette

� 2 Wetlands (green oval sponges)

� Buffer & Grass Kit:
•2 square pieces for depressed area on farm field;
•2 large grass pieces for septic field;
•2 tan pieces for septic field;
•6 strips of green felt

� 2 Filters (cotton balls)

� 2 Screens, 2 black liners for lagoon

� 1 Chlorine bottle (blue drink mix)

� 1 Dechlorination bottle (empty; use water)

� 1 Oil bottle (cocoa)

� 1 Sewage/Waste mixture (cocoa & rice)

� 1 Sewage Assist (chocolate pudding mix
and oatmeal)

� 1 Coagulants (gelatin w/orange drink mix)

� 1 Container of dry biosolids (cocoa)

� 1 Digester

� 1 Rubber stopper

� 1 Clay stick

� 1 Reusable adhesive tack/putty packet

� 5 Tall trees; 5 round trees

� 1 Spoon and sponge

� 1 Cup

� 2 Spray bottles

� 1 Water tray

� 1 Groundwater sticker

� 1 Mesh bag

Check for Contents�
AGES 5 AND OVER

� You Will Need Water — a Bucket is Recommended
SATISFACTION GUARANTEED: If you are not 100% satisfied, you can return your EnviroScape to us for a full refund
less shipping costs. Just return it to us in new condition, complete with all components postage paid within 10 days.
Replacement parts can be purchased from us (call 703-631-8810, ext. 10) or go to www.enviroscapes.com.
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Overview of Demonstrations

This Guide is designed for use with the EnviroScape® Drinking Water &
Wastewater Treatment demonstration model. The Drinking Water and

Wastewater Treatment model consists of a colorful landscape map that sits on
the clear, sturdy EnviroScape® base and contains all of the components
needed for the demonstrations. The model fits in the EnviroScape® carrying
cases.

This Guide provides three demonstrations:

�Demonstration 1: Water Sources and Treatment
This demonstration explains where drinking water (residential and
commercial, rural and urban) comes from and how it is delivered to us.

�Demonstration 2: Wastewater Treatment
This demonstration explains what happens to water after we use it
(how sewage/wastewater is treated).

�Demonstration 3: Biosolids
This demonstration explains what biosolids are and how they are being
used or disposed.

The Guide also includes directions for setup and cleanup, plus additional
background information, including web links to other resources.

EnviroScape® Landfill & Recycling, Haz-Ed and Watershed/Nonpoint Source
models are excellent companion models for those who wish to go into
further detail on these particular subjects.

© 2006 by JT&A, inc. 1 Patent No. 5,427,530
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Notes to the Facilitator

Purpose of Demonstrations

These demonstrations will help participants understand the basics of
water treatment and wastewater treatment and how we use water

throughout the community. EnviroScape® models are designed to foster
personal responsibility in caring for our resources and environment.

Encourage participants to share how they conserve water resources, use
water wisely, avoid contaminating water and help prevent water pollution.

Audience

Participants for this demonstration will vary. It’s important to know your
audience. Determine the (1) average age of the audience; (2) attention

span of age level; (3) general vocabulary level; (4) where most of audience
lives (city, rural or mixed); and (5) level of involvement with conservation
issues.

Guidelines for Facilitators

The guide provides step-by-step directions for each demonstration. Here are
some tips for preparing and conducting demonstrations:

1. Read through the Guide once before presenting a demonstration. Make
notes to yourself regarding any information you may want to research in
more detail, concepts you may want to read more about. Study the
guide to feel confident in your ability to complete each demo.

2. Become familiar with key terms and concepts, some of which are quite
technical. Tailor your presentation for your audience and be able to
explain key terms and concepts in language they will understand.

3. Review the learning objectives as you prepare and before you begin.
This will help you identify and focus on the primary learning outcomes
for the participants.

© 2006 by JT&A, inc. 2 Patent No. 5,427,530
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Notes to the Facilitator

4. Practice presenting each demonstration (to a friend, if possible) at least
once. This will help you gain confidence in your ability to proceed
smoothly through all steps, manipulating the demonstration pieces,
speaking to your audience and answering questions all at the same time.

5. Ensure you have all of your demonstration pieces and equipment before
you begin. If demonstrating at an event where you will be providing
many repeat demonstrations, be sure to stock up on extra supplies, such
as cocoa, gelatin, etc. See page 49 for refill information.

6. At specific intervals, stop and review what you have covered. Also ask if
there are any questions before you proceed to the next part of the
demonstration. Make sure everyone understands how and why you
move from topic to topic.

7. Involve your audience as much as possible. People learn through active
participation more than when they just listen and/or watch. Allow
participants to touch the model and help with some of the processes (for
example, “make it rain”). Here are some ideas for encouraging audience
participation.

� Ask questions. Let your audience do the talking.

� Ask if someone can define a key term or concept you are about to
discuss.

� Ask “What do you think will happen next?” This encourages
participants to problem solve and predict outcomes.

� Ask “What if….” This encourages participants to think creatively.

� Ask someone to summarize. Make sure you haven’t covered too
many steps, concepts or explanations between summaries.

� Encourage participants to do more research on their own and
provide some general sources of information.

� Allow participants to help you clean up if they’d like. This gives
them time to ask further questions and/or give you valuable
information and feedback.
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Notes to the Facilitator

Time Requirements

The time required for each demonstration depends upon the facilitator’s
familiarity with the subject and experience using this or similar models,

the age/experience of the audience, the setting and the time frame allotted
for your presentation.

Three demonstrations are included in this guide. They can be done together
or split into three different sessions to focus on one demonstration at a time,
thus, allowing for more in-depth discussions.

Here are some general time requirements:

Setup 15 to 20 minutes

Demonstration 30 to 60+ minutes, depending on how extensive

Cleanup 15 to 20 minutes

Good luck and here’s to a great demonstration!

EnviroScape® is a registered trademark and patented product of JT&A, inc.,
patent number 5,427,530 and other patents pending. EnviroScape® Water &
Waste Treatment intends to create awareness of water sources and treatment of
sewage for citizens, individuals and the industry. Mention of trade names or
other products does not constitute endorsement.
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NOTE! Get your water first! Fill a bucket with water. Use this water
to fill bottles and groundwater channels.

�1. Place BASE on a table, with the opening and hole to the back.

�2. Fill both groundwater well containers ¾ full of water and place inside
front of BASE.

NOTE: If you choose to use the groundwater liner (optional
purchase), place the liner in the BASE and fill the liner with water.

�3. Place GROUNDWATER STICKER on outside of front of base (this may
remain on for repeated demos).
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SETUP (prepare your model)

�4. Place LANDSCAPE MAP on the
BASE. (The farm and rural area
will be at the front; the city and
forest area will be in the back.)

�5. Fill the two spray bottles with water.

�6. Place a pinch of adhesive tack/putty (or clay) in the following grooves
on the model to prevent seepage between the areas. Do not remove the
tack until directed.

At the DRINKING WATER TREATMENT PLANT in 2 places:
� Between Section 4 and the Water Tower (or reservoir) area. Between

the Water Tower (or reservoir area) and the main water pipes.

At the WASTEWATER TREATMENT PLANT in 2 places: Between the
round secondary clarifier tank and the chlorination basin
� Between the chlorination basin and dechlorination basin

© 2006 by JT&A, inc. 6 Patent No. 5,427,530
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SETUP (prepare your model)

Between the STORM SEWER
PIPE and main sewer pipe (in
indentation).

�7. Place one black screen in the slot
at entrance of the WASTEWATER
TREATMENT PLANT.

�8. Place filter (cotton) in Section 3
of the DRINKING WATER
TREATMENT PLANT.

�9. Place 1 wetland piece (green
sponge) in the depression by the
factory.

�10. Place piece of tan felt in septic
field and the large green felt
piece (grass) over septic tank
and drainfield.
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SETUP (prepare your model)

�11. At the Wastewater Treatment Plant, pour enough SEWAGE ASSIST
(oatmeal and pudding mix) to cover the bottom of the large rectangular
tanks and in the round secondary clarifier tank. Spray just enough water
from the spray bottle to get the SEWAGE ASSIST thoroughly wet.

�12. Place Digester at Wastewater Treatment Plant.

�13. Place buildings* on the model. (The name on the building matches the
label on the map.)
*If you wish to demonstrate a
reservoir and not a water tower,
do not place water tower over the
area.

*If you have a water tower, you
may want to write the name of
your town on the water tower using
a marker or label.

Hole in house should line up over
clear channel area and not blue. Factory tube lays over wetland.
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SETUP (prepare your model)

�14. Use clay to place trees in the
forest area, in the suburbs, by the
farm house, in the city, as you
prefer.

�15. Place truck and tractor on
model.

�16. Place both road pieces and
bridge on the model.
(Tubing is available at your local
hardware store should you wish to
show what the actual pipes may look
like by placing them in the channels.)

�17. Place the rubber plug in the hole
in the back of the model. Place the
water tray under the hole at the
back of the model.

�18. Use one of the spray bottles to
fill the 4 smaller bottles:

� Chlorine bottle

� Dechlorination
bottle

� Sewage bottle

� Oil mix

Make sure the bottles are tightly
closed. Hold the tops and shake
vigorously to mix.

�19. Pour about ½ of the water from
the other filled spray bottle into
the river and waterways.

Orient Your Audience! Before you begin your demonstration, spend a
couple minutes to help your audience understand what they are looking

at by pointing out the different areas and buildings on the model —
help them relate it to their community.
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Learning Objectives

� At the conclusion of Demonstration 1, participants will be able to:
1. State the primary purpose of the Drinking Water Treatment Plant.

2. List sources of water for cities, rural areas, industries and recreation
areas.

3. Explain how water is cleaned and treated in preparation for human
use and consumption.

4. Explain how water travels from the Treatment Plant to users.

5. Explain how treated water is stored in cities and in rural areas.

6. List ways to conserve water.

� Terms to be familiar with:

� Before you begin:
1. Review the list of organizations in the back of the Guide for more

in-depth information on how to keep our source waters clean and for
tips on using water wisely. For information by watershed try
http://www.epa.gov/surf/.

2. Find out what the average use of water (per person/per day) is in
other parts of the world.

3. Consult EnviroScape®’s Groundwater Kit and Guide for more
in-depth demonstrations and discussions on groundwater.
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DEMONSTRATION 1
Water Sources & Treatment

� Contaminant

� Aeration

� Coagulation

� Flocculation

� Sediment

� Filtration

� Disinfection

� Reservoir

� Groundwater

� Aquifer

� Water table

� Desalinization



Demonstration 1: Water Sources & Treatment

Introduce participants to
Demonstration 1

Thank the participants for participating in this demonstration. Tell them
that there will be (one/two/three) presentations (depending on how

many you’re doing). Tell them that they will be learning about water
treatment and wastewater.

Draw their attention to Demonstration 1 by asking opening questions such as
the following:

� What did you do before you came here today?

� Did you use water?

� How did you use water? (Allow time for brief responses.)

We use water every day and don’t stop to think about it unless we lose our
water for some reason.

Pose the following as rhetorical questions, not to elicit answers at this point,
but to spur the participants’ thinking.

� Do you know how we get the water we use in our homes, schools,
offices and factories?

� Do people in the city get water the same way as people in the
country?

� Do businesses and factories get water the same way we do in our
homes?

� Do you know how water is treated so that it’s clean and safe for our
use?

� Do you know how water is stored?

These are some of the things we’re going to talk about today and I’m going to
let you help me tell the story.

So, let’s get started.
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Demonstration 1: Water Sources & Treatment

�1. LIFT OFF THE DRINKING WATER TREATMENT PLANT (DWTP)
COVER and set aside.

ASK Does anyone know where we get
our drinking water?

�2. USE SYRINGE TO DRAW WATER from the river and pump enough
water into Section 1 of the DWTP so that it flows over into Section 2.

DISCUSS For cities and
suburban areas, water is
drawn from a natural
source, such as a lake, river
or bay (surface water) or
even from groundwater.
These sources often contain dirt and pieces of leaves and other organic
matter, as well as trace amounts of certain contaminants. It’s important
to keep our sources of water as clean as possible and free from
contaminants you can see and contaminants you can’t see.

ASK What happens to this water when it reaches a Drinking Water
Treatment Plant?

�3. USE SYRINGE to squeeze air into the liquid in Section 1, creating
bubbles.

DISCUSS In some water treatment plants,
the first step is to pump air into the water,
creating bubbles throughout the water to
remove gases that make it smell and taste
bad. This process of adding air to the
water is called aeration.

Here’s an interesting fact. In some water treatment plants, the first
step is to use screens to keep out stray fish and water plants.
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Demonstration 1: Water Sources & Treatment

�4. SPRINKLE OR POUR COAGULANTS into Section 1 of the DRINKING
WATER TREATMENT PLANT (enough to cover the bottom of the section).

DISCUSS When it arrives at the
treatment plant, a chemical is mixed
into the water. This chemical can be
alum, iron salts or synthetic organic
polymers. These chemicals are called
“coagulants.” The coagulants cause tiny
particles of dirt and contaminants to form larger particles that are easier
to remove. These larger particles and dirt collect in little bunches call
floc. This is called flocculation.

DIP A COTTON SWAB INTO SECTION 1 AND GENTLY STIR, helping
some of the mixture to move on to Section 2. Then lift the swab out to
see how the particles have begun to gel together. (You can go back and
visit later to show it "gelling" even more.)

ASK What do you think happens next?

�5. USE SYRINGE TO PUMP MORE WATER from the river into Section 1
almost filling both sections. Watch the water flow onto Section 2.

DISCUSS These flocculated particles that
are created from the coagulants become
heavy enough to naturally settle out of the
water. They sink to the bottom. This is
called sedimentation. You can see some of
the heavy particles settle to the bottom in
Section 2.

Coagulation, Flocculation and Sedimentation are three processes
commonly used together to remove impurities from raw water supplies.
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Demonstration 1: Water Sources & Treatment

ASK Why do we do this?

Because removal of impurities improves the appearance and taste of
drinking water and helps remove some of the chemical and
microbiological contaminants that might be harmful to humans.

ASK Now the clear water (not the settled particles) moves on to
filtration. What happens there?

� 6. LIFT OUT THE FILTER to show how it changes color and catches
contaminants. Replace Filter.

DISCUSS When the clear water moves
to filtration, the water is cleaned even
more. Filters usually consist of layers of
coal, sand and gravel that trap and help
remove solids and the smallest particles
as the water passes through.

ASK What other steps are taken to clean our drinking water?

� 7. SQUIRT A LITTLE CHLORINE in Section 4 of the DRINKING WATER
TREATMENT PLANT.

DISCUSS In our demonstration,
blue water is clean. A chemical
(chlorine) is mixed with the
water to kill any germs in it. This
is called disinfection. Ozone and
ultraviolet radiation are other
disinfectants used instead of
chlorine.

In some instances, fluoride is added to the water to help prevent
tooth decay.
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Demonstration 1: Water Sources & Treatment

� DISCUSS WATER QUALITY TESTS REQUIRED BY LAW
Treatment plants are required by law to monitor and test their water
many times throughout all these processes. These tests tell how clean
the water is and assure us that it is safe to drink. If something goes
wrong (like a storm turns the river all muddy or something at the plant
breaks down) and the water fails a test, people may be instructed to boil
their water before they drink it to be sure it is safe. Boiling removes
dangerous pathogens (pathogens are things that can cause disease, such
as bacteria or a virus) but not all chemical contaminants.

ASK Do you think all water treatment plants use exactly the same steps
to clean water?

No. Not all water treatment plants provide the same steps.

Each water supplier’s annual water quality report should include a
summary of all of the water quality test results that occurred during the
previous year. The water company usually includes this information with
its customers’ water bills or publishes it in local newspapers. Find out
where the information is in your community.

For the United States, you can log onto http://www.epa.gov/safewater/.
This site provides local drinking water information for each state.

Water quality reports for systems in Ontario that serve more than 10,000
people are available from the owner of the system on the local
municipality’s website.

ASK After water goes through these cleaning processes, what happens
next? Have you seen a water tower in your community? What about a
reservoir?
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Demonstration 1: Water Sources & Treatment

�8. At the DRINKING WATER TREATMENT PLANT, LIFT off the Water
Tower and set aside. (Ignore this step if you are not using the water
tower building and demonstrating the area as a reservoir instead.)

� Lift the adhesive tack/putty (or clay) between Section 4 (Chlorination
Basin) and the Water Tower (or Reservoir if it applies to your demo).

� Watch the water move to the Water Tower (reservoir) from the
Drinking Water Treatment Plant.

� Add more chlorine to completely fill the Water Tower (or Reservoir if
it applies).

DISCUSS The treated water is then stored for future use in either a
reservoir or closed tank/water tower. Water towers store clean water
and also help keep water pressure constant. If water is stored up high,
it can flow to homes and fire hydrants by gravity even when the
electricity is out.

�9. REMOVE the adhesive tack/putty (or clay) plug between the Water
Tower (or reservoir if it applies) and main water pipes.

LIFT house w/hole and also look at the city area. What is happening?
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Demonstration 1: Water Sources & Treatment

DISCUSS Point to the City and the homes. (These two areas are
provided for demonstration purposes.) In a community, the water flows
from the Water Treatment Plant through pipelines in several different
directions to serve the city, factories, schools and hospitals. When
people turn on the faucet, flush the toilet or start the washing machine,
the water is there. Each consumer and business is responsible for paying
for the amount of water they use. It’s important to not waste water.

ASK What are some ways you can conserve water?

Examples:

� Turn off the faucet while you brush your teeth.

� Fill the dishwasher full before you start it.

� Turn off the hose between washing and rinsing your car.

�Water lawns early in the morning or at night.

ASK What about the rural customers, such as farmers or those living in
the country?

�10. INSERT WELL PUMP(spray pump) into each of the well holes – one by
the rural home; the other by the farm.

� PUMP water from the rural home into a cup.

� PUMP water from the well on the Farm and spray onto the field.

NOTE: Well spray pumps are inserted through the hole to access the
groundwater; you may need to prime the pump by holding your finger
over the spray opening and pumping a few times.
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Demonstration 1: Water Sources & Treatment

DISCUSS A well is a pipe installed in the ground that fills with
groundwater and is brought to the surface by pumping the well. Many
farmers and others living in rural areas depend on their own private
wells for their water. They use the water for drinking and personal use,
as well as for watering crops.

Some towns in rural areas keep water stored in closed tanks/water towers
for use in town. This water is usually drawn from the groundwater through
wells. As noted earlier, some cities rely on groundwater, also.

ASK Who knows what an aquifer is?

�11. POINT to side of the model by the wells to show the location of the
aquifer. Locate water behind the transparent blue in the sticker.

DISCUSS Groundwater is
stored in aquifers. Wells tap
into aquifers, which are
geological formations of
sand, gravel and porous
rock that hold large
amounts of water. They
range from a few miles to
thousands of miles wide
and some span many states
or provinces. Precipitation
(water) slowly moves through layers of soil, sand and rock to fill
aquifers with groundwater. Recharging or filling aquifers can take many,
many years.

Groundwater in the aquifer can become polluted from contaminants
seeping through the land above and around them.

Water from wells is not always treated before use, so it’s important to
keep our groundwater safe. If water from wells is treated, the treatment
usually addresses only a few contaminants.

NOTE TO FACILITATOR: Expand on this with EnviroScape's Groundwater Kit.
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Demonstration 1: Water Sources & Treatment

WRAP-UP

DISCUSS We’ve seen where our drinking water comes from, such as
from lakes, rivers, bays or groundwater. Cities and suburban areas may
draw water from a different source and/or send it through a different
treatment process than rural areas.

� Ask your audience to look at their water bills when they return home
and see how much water they use each month and what the cost is.

� Ask them to find out how their water provider measures the use of
water. (Ask younger audience to get this information from a parent.)

ASK How many gallons of water does each person in the U.S.
use each day? Answer: Approximately 100 gallons, which is very high
compared to the rest of the world.

NOTE: If you have uncovered other data, tell the average use in other
parts of the world. Have participants guess before you give the answer(s).

ASK We know that many people in the world don’t have much water
to use and we use quite a lot. Do you have any other ideas for how we
can use our water wisely?

ASK Can you think of any other sources of water? What about salt water?

DISCUSS Salt water is plentiful in our vast oceans and it can be made
into fresh water. This process is called desalinization. Desalinization is
being used more and more around the world to provide people with
fresh water, particularly where it is in short supply. For example, Tampa
Bay, Florida is currently desalinizing water. It’s not used a lot, because
it’s expensive, but as the demand for fresh water increases and
technology keeps advancing, desalinization will likely increase,
especially in areas such as California and the Middle East.

� CONCLUDE: We have talked about how we get our water, how water
treatment plants clean the water, how the water gets to us and how we
use it. Now the question is, “What happens to the water after we use
it?”

That brings us to Demonstration 2.
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Learning Objectives

� At the conclusion of Demonstration 2, participants will be able to:
1. State the primary purpose of the Wastewater Treatment Plant.

2. Explain how sewage travels from homes and industries to Wastewater
Treatment Plants.

3. Explain the four basic treatment steps: Preliminary, Primary,
Secondary and Disinfection.

4. Explain the difference in treatment of wastewater from urban areas,
rural areas and industries.

5. Explain the harmful effects of too many nutrients in a waterbody.

6. List some uses of treated wastewater.

7. List ways to reduce waste.

8. Explain how storm systems function.

� Terms to be familiar with:

� Before you begin:
1. Find the location of your local Wastewater Treatment Plant. You can

obtain this information from municipal or regional public works
agencies and departments of environmental protection.
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Sewage/Wastewater Treatment

� Sewage
� Effluent
� National Pollutant Discharge

Elimination System (NPDES)
� Certificate of Approval (C of A)
� Screening
� Settling

� Sludge
� Clarification
� Eutrophication
� Outfall
� Grey water
� Septic system
� Wetland



Demonstration 2: Sewage/Wastewater Treatment

Introduce participants to
Demonstration 2
In Demonstration 1 we saw how water for drinking, home, community and
industrial uses is collected, treated, stored and distributed throughout our
community.

We use water in a lot of ways — we use it to flush our toilets, to wash our
dishes, clothes, bodies and cars; we drink it, cook with it and water our lawns
and grounds with it. Industry uses it for production and cooling in factories.

But have you ever thought about what happens to the water after we use it?
Where do you think it goes? (Solicit answers.) Yes, it goes to another
treatment plant — this time, a Wastewater Treatment Plant. And that’s what
Demonstration 2 is about.

�1. REMOVE BOTH ROAD PIECES. Shake your sewage/waste bottle and
then carefully squirt waste (about ¾ of the bottle) in:

� CITY BUILDING w/hole

� Large hole in FACTORY

� HOUSE by the water tower (reservoir)

ASK What is happening to the sewage?

Answer: It is running through the main sewer
pipe to the Wastewater Treatment Plant.
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Demonstration 2: Sewage/Wastewater Treatment

DISCUSS This main sewer pipe is different and completely separate
from the pipe that brought clean water to our homes and industries.

This pipe moves the dirty water out of our homes, places of work and
recreation areas to a bigger pipe that leads to the Wastewater Treatment
Plant.

See the large pipe (represented by trenches in the model) where the
sewage from the house, the city building and factory is flowing? This is
our main sewer pipe (or line). All of the houses and businesses
connected to the sewage/Wastewater Treatment Plant have small
sewage/wastewater pipes that connect to this main sewer line.

The sewers are designed to keep the sewage moving quickly to avoid
things settling in the pipes and blocking them.

ASK Who can define “sewage”? What are some examples of sewage?

DISCUSS The water that runs down our drains in our homes and
businesses, or is flushed down our toilets, becomes sewage or
wastewater. Whenever you flush the toilet or open the drain in your sink
or bath, you are releasing sewage.

Sewage is mostly dirty water that contains solids and dissolved material
such as dirt, toilet waste, grease, food, soap, sand, nutrients and other
liquid waste products from homes, businesses and the community —
anything that is flushed down the toilet and rinsed down our drains,
including much that should not go down the drain, such as cigarettes,
paper, plastic, grease and chemicals.

ASK Think of all the people that live in your city. How many bathtubs
do you think there are? And what about all the factories that make
things for us? What types of sewage or wastewater leave their
operations?

DISCUSS The main sewer pipes are usually put in the ground at a slope
so gravity can help carry the sewage to the Wastewater Treatment plant.
The Wastewater Treatment Plant for a community is usually built on the
lowest land available. This allows gravity to help transport the sewage
to the Treatment Plant, although if the pull of gravity isn’t enough,
pumps are sometimes installed.
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Demonstration 2: Sewage/Wastewater Treatment

ASK Where is your treatment plant? You can obtain this information
from municipal or regional public works agencies and departments of
environmental protection.

DISCUSS Your WASTEWATER TREATMENT PLANT is where your
sewage – and that of your neighbors and everybody else in your town –
is treated to remove as many pollutants (including excess nutrients) as
possible before the remaining water (called effluent) is discharged back
to the environment – like your nearby river.

A Note on Excess Nutrients: Although nutrients are essential to life, too
many of them can harm fish and plant life in the water. Excess nutrients
such as too much nitrogen and phosphorus can speed up the aging
process of the lake (eutrophication) by causing sudden and excessive
growth of algae and aquatic plants. Excessive growth of algae and plants
can crowd the waterbody, suffocating aquatic plant life. When these
plants die and decay, they take away the oxygen needed by the fish and
other aquatic life. This lack of oxygen can kill the fish. So, too many
nutrients are potential pollutants.

� Now, we’re going to talk about four treatment steps, which are:

� Step 1. Preliminary Treatment

� Step 2. Primary Treatment

� Step 3. Secondary Treatment

� Step 4. Final Treatment — Disinfection
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Demonstration 2: Sewage/Wastewater Treatment

STEP 1. Preliminary Treatment

� LOOK at SCREEN/Grid at the WWTP

DISCUSS Preliminary treatment screens
out, grinds up or separates debris.

When the main sewage line reaches the
Wastewater Treatment Plant, large screens
or grates remove the large solid objects
such as wood, paper, rags, large food particles, toys and plastic.

This process is called screening. This debris is then cleaned off the
screens and put in a dumpster, which is usually taken to a landfill.
Screening is the first step in the sewage treatment process. Removing the
debris protects pumps and other equipment in the treatment plant.

After screening, the sewage flow slows down enough so heavy grit and
sand can settle to the bottom of special tanks where it is collected and
removed.

The sewage/wastewater continues to flow to the next step at the
Wastewater Treatment Plant.

STEP 2: Primary Treatment

� LIFT OFF Wastewater Treatment Plant (WWTP) COVER and set aside.
The first rectangular section is called the primary clarifier.

DISCUSS Primary treatment
removes the solid content of
sewage which is called sludge.
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Demonstration 2: Sewage/Wastewater Treatment

� USE COTTON SWAB to lift some of the
settled solids from the primary clarifier
tank.

ASK See how the solids have begun to
settle in the tank?

This process is sometimes referred to as
Primary Clarification. In this stage, sewage is slowed down in even
larger tanks. The tanks allow small solids to fall and clump together at
the bottom, creating sludge. The sludge consists of mostly organic
material.

The clarified wastewater flows on to the next stage of wastewater
treatment.

STEP 3: Secondary Treatment (Biological)

� USE SYRINGE (or pipette if preferred),
to SQUEEZE AIR into the liquid in the
Aeration Basin (the second rectangular
tank), creating bubbles.

DISCUSS Aerators then pump air into
the water to provide oxygen, which
creates an ideal home for small
microorganisms such as bacteria. These organisms eat much of the
organic matter in the water, which helps clean the water. The bacteria
grab hold of even the tiniest pieces of organic matter and clump them
together into large "floc" particles to eat later. These larger particles can
settle much faster than the bacteria or organic matter would alone.

The partially treated sewage now flows out of the aeration basin and
into the secondary clarifier (circular tank). Here, more solids settle to the
bottom of the tank.
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Demonstration 2: Sewage/Wastewater Treatment

� DIP COTTON SWAB into the round secondary clarifier tank and remove
some sludge and dip it back into the rectangular aeration basin.

DISCUSS Some of the solids that settle in the secondary clarifier are
returned to the aeration basin to increase the rate of organic
decomposition, because the solids that are returned to the aeration tank
contain some of the micro-organisms that eat the pollutants. It’s like
recycling pollution-eating bugs.

There are different approaches used to accomplish secondary treatment
– all achieving the same goal through different methods.

In some areas this treatment process provides wastewater that is clean
enough to be returned to the environment. In other instances, additional
treatment may be required to further reduce the amount of nitrogen or
phosphorus (called Tertiary Treatment).

ASK The wastewater moves on to the next step. But what happens to
the settled solids or “sludge”?

� USE COTTON SWAB to SCOOP some sludge out of the primary and
secondary clarifiers and point to the orange incinerator building.

DISCUSS These solids are sent off to a separate Solids Treatment
System. Part of the sludge is disposed of through incineration (burning)
or placed in a landfill. Or, at some facilities it may be processed further
into a treated sludge called biosolids. For more information on
Biosolids, see Demonstration 3.
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Demonstration 2: Sewage/Wastewater Treatment

Let’s follow the treated wastewater to the last step.

STEP 4: Final Treatment — Disinfection

� LIFT & REPLACE adhesive tack plug from the secondary clarifier to the
adjoining Chlorination Basin and allow the water to move into
the basin. If more wastewater is needed, squirt more waste into home
and city building.

� ADD CHLORINE to Square Chlorination Basin until full.

DISCUSS After the biological treatment
process completes, the wastewater is
disinfected, usually with chlorine, to kill
any remaining disease-causing organisms.
(Some treatment plants are using ultraviolet
and other forms of disinfection.)

� LIFT AND REPLACE the adhesive tack plug between the chlorination
basin and dechlorination basin to allow the water to flow through.

© 2006 by JT&A, inc. 28 Patent No. 5,427,530

www.enviroscapes.com



Demonstration 2: Sewage/Wastewater Treatment

� ADD DECHLORINATION AGENTS
(specialized salts/chemicals) to the
dechlorination basin and watch the
wastewater become clean.

DISCUSS The treated wastewater, now
called effluent, is treated to remove any
excess chlorine.

� Continue adding DECHLORINATION AGENTS until effluent discharge
begins.

� WATCH THE EFFLUENT discharge area and see how it releases treated
wastewater into the stream

DISCUSS The treated wastewater (“effluent”) is then released into the
ocean, lake, river or stream. The area where the treated effluent is
discharged from the treatment plant is called the Outfall. The water
released here has gone through the entire wastewater treatment process.
At this point the water is monitored at the outfall to verify that it meets or
exceeds the quality established in its discharge permit.

Each sewage treatment plant is permitted to discharge a certain level of
pollutants. In the U.S., the discharge permits are called NPDES, which
stands for the National Pollutant Discharge Elimination System. In
Ontario, Canada, the discharge permits are called C of A’s, which stands
for Certificate of Approvals.

DISCUSS Once the water is discharged to the receiving waterbody, the
water molecules are again subject to the influence of the natural global
water cycle (they may evaporate into the atmosphere or they may stay
put in the receiving water and eventually get pumped to another water
treatment plant). As our population increases, so does the human
demand for water. Some are moving away from discharging all the
treated wastewater to a receiving stream, and instead have begun direct
re-use of some of the water. People refer to this water as "reclaimed
wastewater" or "reclaimed water" and it may be used for landscape
irrigation — watering golf courses and landscaping along public roads.

© 2006 by JT&A, inc. 29 Patent No. 5,427,530

www.enviroscapes.com



Demonstration 2: Sewage/Wastewater Treatment

It's also possible to reuse untreated wastewater from some sources,
called grey water. For example, a lot of water is needed to cool power
generation equipment. This water is typically recycled without leaving
the site (i.e., it doesn't go to the wastewater treatment plant). Similarly,
some residential users may recycle bath water to water their lawns.

ASK So where does the waste in the rural community go?

� LIFT GRASS FELT PIECE over the septic drain
field & squirt sewage in hole in the rural home
until small tank is filled and begins to flow into
the drain field.

DISCUSS Most rural and some suburban homes
are not connected to public or private sewer
systems because houses are spaced so far apart
a sewer system would be too expensive to
install. Instead they install their own private
sewage treatment plants called septic systems in
their yards to handle the wastes from their homes.

Here you can see
the wastes generated
in the home (from
bathrooms, kitchen
sinks, washing
machines and
dishwashers – all
plumbing inside the
home) entering the
septic system. In the
septic tank the solids
settle and bacteria help break down the waste. The liquid then flows
into the septic field (also known as a drain field) where the liquid waste
is broken down by bacteria and soil microbes. These wastes are very
high in nutrients. Bright green sections in a yard may indicate the septic
system is not functioning properly and emitting too many nutrients to
the surface of the yard.
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Demonstration 2: Sewage/Wastewater Treatment

� USE SYRINGE TO DRAW SOLIDS AND WASTEWATER
from septic tank and put into cup.

DISCUSS When not installed correctly or properly
maintained by pumping solids out of the tank every
couple of years, a septic system can malfunction. This
can pollute groundwater or cause the sewage to come
out on the surface of the land.

Lakes and bays are especially vulnerable to poor
private septic system practices. In these
areas, the water tables become higher than
normal at times, which can cause septic
systems to stop functioning properly. Homes
or cottages near lakes and bays often
unknowingly discharge sewage into lakes
through the groundwater. One popular test
is to float a packet of dye in the septic tank
and watch for the colored dye to emerge in the lake.

� SQUIRT WASTE INTO THE “SMALL”
HOLE IN FACTORY and see how the
waste moves to the constructed wetland
and then eventually onto the main sewer
line.

DISCUSS Because industrial waste
contains many chemicals and other
substances unsuitable for the Wastewater
Treatment Plant, many factories are required to pre-treat their wastes
before discharging to the main sewer line for treatment.

This factory has already pre-treated its waste and as a "finishing
treatment" has constructed a wetland to serve as a natural filter to help
further remove pollutants before discharging to the main sewer.
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Demonstration 2: Sewage/Wastewater Treatment

It's well known that wetlands can serve as natural filters, capable of
removing many common pollutants while providing habitat for a variety
of species. Therefore, when adjacent land is available and
environmental conditions are suitable, constructed wetlands are
becoming a popular method of some level of pre-treatment. They are
often used to treat wastewater in roadside parks, rest stops,
campgrounds and recreational areas.

Many manufacturing facilities, however, lack the space to construct
wetlands for such use and rely on eliminating sources of pollution
and/or engineering a solution that does not include wetlands.
Pre-treatment procedures vary in accordance with the composition of the
wastewater, often involving some combination of physical and chemical
treatment techniques.

ASK We’ve learned where wastewater comes from and where it goes
for treatment before being released back into the environment. Are there
ways we can help reduce the quantity or improve the quality of waste
and/or help the waste treatment process?

DISCUSS Yes, we can use fewer goods and reuse products and goods
and also recycle. And always remember not to treat your toilets and
sink drains as "garbage cans." You now understand that everything that
goes down the drain enters an underground collection system that takes
it to the wastewater treatment plant. Fats, grease and oils can lead to
blockages that disrupt this operation. Other contaminants can also harm
the collection system, or the actual treatment process.

Putting greasy materials down a sink can lead to sewer clogs and clogs
can lead to wastewater backing up into your home or business, spilling
out onto the streets and even finding its way into storm drains. In some
areas, restaurants are required to store fats, oils and grease in containers
that are picked up by permitted recycling and rendering facilities. And
residents are asked to mix fats, oils and grease with absorbent waste
such as paper towels, kitty litter, coffee grounds or shredded newspaper
before discarding in the trash.
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Demonstration 2: Sewage/Wastewater Treatment

Now let’s take a moment to understand the
difference between a Storm Sewer Pipe and a

Wastewater Sewer Pipe.

� First, REPLACE BOTH ROADS on the model.

� SQUIRT OIL DOWN THE STORM DRAIN located at road intersection.
(Squirt until you see some enter the waterway). You might also place
pollutants on the ground and make it rain and see them flow into the
storm drain… showing potential effects of runoff.

IMPORTANT: This is for
demonstration purposes only
and is an example of how
pollution occurs. OIL SHOULD
NEVER BE DUMPED INTO A
STORM DRAIN.

DISCUSS Watch what we dump in the storm drain go directly to the
stream. The stream carries what we dump down the storm drains as well
as the runoff from the land and takes it directly to the water body.

Most stormwater systems were originally built to move water to the
nearest water body as quickly as possible with no treatment.

In towns and cities, the rainwater that washes streets and roofs becomes
dirty and, in some instances, may need to be treated before being
discharged into the environment.

ASK Do you have any suggestions for solving this?
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Demonstration 2: Sewage/Wastewater Treatment

� REMOVE Long Road piece and REMOVE adhesive tack/putty (clay)
between storm pipe and sewer pipe.

� SQUIRT MORE OIL MIXTURE down the storm drain.

DISCUSS From the late 1800s to early 1900s, many storm drain systems
were combined with the sewage/wastewater systems (sewers carried both
sewage and stormwater runoff in a single pipe) to the nearest receiving
body of water.

Around the 1950s, most newer systems were built as separated systems
(sewage in one pipe and stormwater in another pipe), with the
sewage/wastewater sent to treatment plants and stormwater to the
nearest receiving body of water. To correct combined systems from the
earlier days, special pipes were installed to move sewage/wastewater to
a treatment plant.

Combined sewers still exist in many parts of older cities. During heavy
or long storms, the volume of stormwater may become too much for the
combined sewers and treatment plants to handle; overflow is released
into nearby bodies of water to alleviate sewer backups in homes and
businesses and to protect treatment plants (combined sewer overflow).
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Demonstration 2: Sewage/Wastewater Treatment

Sewer design is now moving toward a new combined system. For small
storms the water is sent directly to the sewage/wastewater treatment
system and treated at the plant. For large storms, the stormwater flows
may be temporarily stored in the pipe or in a storage tank. This way, the
excess stormwater can be treated once the storm is over and the flows
are not so high. During really large storms, some of the wastewater may
receive only primary treatment before being discharged into the
environment.

Being smart about managing what we do on the land helps protect our
water from nonpoint sources of pollution. This is covered in the
Enviroscape® Watershed/Nonpoint Source Pollution model and guide.

� SUMMARIZE key points and ask if there are any questions.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

© 2006 by JT&A, inc. 35 Patent No. 5,427,530

www.enviroscapes.com



Demonstration 2: Sewage/Wastewater Treatment

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

© 2006 by JT&A, inc. 36 Patent No. 5,427,530

www.enviroscapes.com



Learning Objectives:

� At the conclusion of Demonstration 3, participants will be able to:
1. Define “biosolid” and “sludge.”

2. Explain processes in which sewage sludge is treated to significantly
reduce pathogens.

3. Explain disposal methods for biosolids and sludge.

4. Explain how land application recycles nutrients and organic matter
present in biosolids.

5. Discuss Best Management Practices for transporting biosolids.

6. List Best Management Practices for land application of biosolids to
protect water quality and reduce risks to health.

� Terms to be familiar with:

� Before you begin:
1. You will need the black liner and grass felt pieces provided in the kit.

2. Understand that opinions differ on the actual definition of sludge and
“biosolids” and, in turn, opinions differ on the safest use and disposal
of biosolids and sludge. If they are not applied or treated properly, they
could pose potential health concerns to the public. In the United States,
Canada and most industrialized countries, there are federal and often
local and state or provincial regulations that apply to the disposal and
use of biosolids and sludge; therefore, the definition, treatment and use
of biosolids can differ from jurisdiction to jurisdiction.
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� Sludge
� Pathogen
� Anaerobic digestion
� Aerobic digestion

� Lime stabilization
� Lagoon
� Best Management Practices
� Pollution sensitive sites such
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Demonstration 3: Biosolids

3. Refer to the back of this guide for a variety of definitions (including
biosolids) and links to other sources and to get your audience
involved in their own research on the subject.

Introduce participants to
Demonstration 3
In Demonstration 2, we talked about the sewage/wastewater treatment
process. Remember that some solids settled to the bottom of the tanks. What
happens to this sewage sludge? It can either be incinerated, land filled or
treated to reduce odors and pathogens to become biosolids.

That’s what we’re talking about in Demonstration 3. We’re going to talk about
biosolids and sludge and the different disposal methods and/or recycling uses.

Biosolids are currently being placed at landfills, incinerated, stored for future
use or used on the land.

Some biosolids are in liquid form and some are in solid form. Many
wastewater treatment plants choose to dewater their biosolids, creating a thick
solid cake. And some may incinerate some or all of the biosolids. Incineration
produces heat that can be captured and used for energy.

Other processes for converting biosolids into usable forms are air drying,
advanced lime treatment and composting. Efforts are being made to convert
biosolids into energy.

� Using a spoon, scoop some sludge (also will
have some water) from the round and
rectangular secondary clarifier and place in
digester container and set on the model.

DISCUSS Sludge is collected during the primary
and secondary wastewater treatment processes. If
the sludge is to become biosolids, it will go on for
further processing to “digest” or reduce
pathogens.
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Demonstration 3: Biosolids

Processes in which sewage sludge is treated to significantly reduce pathogens:

� Anaerobic Digestion. In this most commonly used process, because of its
low cost, the sludge is pumped into an Anaerobic Digester. It’s very warm
inside the digester and there is no oxygen. The sludge will sit in this sealed,
oxygen-free environment for 2 to 4 weeks. Microorganisms that like to live
in a warm, oxygen-free environment eat and digest (break down) the sludge.
This helps reduce the harmful bacteria living in the sludge. The anaerobic
digesters have covers to collect the flammable methane gas that the bacteria
produce. This gas is a reusable byproduct of sludge treatment and is often
collected, stored and burned to heat buildings or fuel engines.

� Aerobic Digestion. In this process, sewage sludge is mixed with oxygen
to maintain aerobic (with oxygen) conditions for a specific time at a specific
temperature. The sludge is mixed or injected with air for 2 to 3 weeks or
longer (similar to what we saw in the aeration basin). The decomposable
solids in the sludge are converted to carbon dioxide, water and nitrate, and
the sludge particles are allowed to settle and separate.

� Lime Stabilization. Lime (calcium oxide) is added to sewage sludge to
raise the pH level and produces a lot of heat which kills most pathogens
and stops biological activity, so that odors are not produced by the
degradation of the remaining organics. Maintaining the pH level is
important. A major difference between lime-stabilized biosolids and
biosolids treated by other methods may be the pH or lime content. The high
lime content or pH of the biosolids makes lime-stabilized biosolids useful
for liming fields to sweeten the soil.

� When the sludge has completed a process to reduce pathogens and
odors, it is then called BIOSOLIDS.

Biosolids, then, are treated sludges that have met the regulatory
standards for use as a fertilizer or soil conditioner, including the
required pathogen reduction requirements.

In the U.S., two types of Biosolids are defined under the U. S.
Environmental Protection Agency’s Part 503 rule — Class A and Class B.
Similar biosolids treatment and rules are used in Canada, Europe and
many other places around the world.

ASK What do we do with biosolids?
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Demonstration 3: Biosolids

NOTE: As previously noted, opinions differ as to the proper treatment,
use and disposal of sludge and biosolids. The following discussion
describes a variety of methods of disposal and applications for reuse
that are in use today in some states/provinces and countries. Not all
areas follow the same guidelines or allow the use of biosolids.

� PLACE BLACK LINER in bottom of lagoon and pour biosolids from the
digester in the lagoon.

DISCUSS Liquid biosolids are commonly stored in lagoons. Lagoons
used for biosolids storage should be constructed with a liner that will
not erode as the biosolids are removed. Field storage is used for
temporary or seasonal storage of dewatered biosolids. The field storage
sites are usually located at or near the land application site and are
managed so that biosolids come and go on a relatively short cycle,
based on weather conditions, crop rotations and land or equipment
availability. Since farm fields are filled with growing crops during the
summer or frozen in the winter, biosolids are stored for extended periods
so they can be applied to the fields in the spring before the crops are
planted or in the fall after harvest. Whether biosolids are stored in a
lagoon or on the land, the length of storage is dependent on the laws in
the particular area. Special best management practices are important to
ensure runoff does not occur in uncovered storage facilities. Detailed
recordkeeping, monitoring and testing are required. Some states also
severely limit biosolids storage.

Check YOUR state/province guidelines and rules for use and
disposal of biosolids.
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� USE SYRINGE (or PIPETTE) to transfer
biosolids to the biosolids truck and drive the
truck to the FARM.

DISCUSS If used in liquid or cake form,
biosolids can be transported from the
Wastewater Treatment Plant or storage lagoon
in large trucks. In most areas, licensed
biosolids transportation drivers operate these
trucks. Some best management practices for
the transportation of biosolids include:
� Avoid residential areas for all haul routes
� Use trucks designed to prevent spillage onto roads (for example, you

wouldn’t want to transport liquid biosolids in a dump truck)
� Clean up a spill immediately should one occur

Now, let’s talk about land applications
of biosolids.

� PLACE WET* BUFFER STRIPS on edges of
FARM FIELD and next to the small
depressed area by the edge of the FARM.

(*To help the felt stay best, get it wet by dipping it
in the river before placing it.)

� USE SYRINGE to carefully apply biosolids
to FARM FIELD.

DISCUSS Biosolids can be applied using the
same types of equipment that farms use to
apply manure. Cake manure is usually
spread on the surface. Liquid manure can
either be spread on the surface or
injected under the ground where the
roots of the growing plants will be
able to get at the nutrients quickly.
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� MAKE IT RAIN over the FARM FIELD (with your spray bottle).

DISCUSS A buffer strip can be grass or other vegetation that helps hold
the soil in place, reducing runoff of pollutants on the land to the water.
See how the buffer zone prevents runoff to the stream. You don’t want
to apply biosolids or any fertilizer too close to a water supply well, or
reservoir, sinkhole, lake, pond or water supply intake in a stream. Here
you see that we have a buffer zone in place to ensure biosolids are not
washed off to the stream.

You also don’t want to spread biosolids (the same as with the use of
manure) during rain or on frozen fields that will thaw during the spring
thaw.

� REMOVE buffer strips and MAKE IT RAIN once more.

DISCUSS Without the buffer zone
in place, biosolids may run off
and/or leach into the water supply.

� POINT TO depressed area on farm.
And as mentioned earlier, it’s
important to consider
pollution-sensitive sites when
planning application of biosolids on the land. This area represents a
sinkhole on the landscape. In karst terrain (where you have dissolving
rock), sinkholes are points where surface water enters the groundwater
system. So it’s important to have best management practices, such as a
buffer zone, in place to prevent contamination of groundwater.

Other best management practices should be considered or developed to
alleviate odor nuisance or potential health concerns for those living
down wind.

� Alternative Demonstration: Depending on your area, this depression
can also be used as an example of another pollution-sensitive area such
as a surface body of water (pond) or even a wetland.
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� Arid Range Land — SPRINKLE some dry biosolids on the arid
range land.

DISCUSS Dry biosolids are used in
some places as topsoil material for arid
rangelands. These biosolids help
prevent erosion by encouraging water
to enter the ground and allowing the
soil to hold more water for increased
plant growth. The growth of vegetation
on the rangeland can support more
agricultural uses such as cattle.

Best management practices to prevent soil erosion apply here as well.
Vegetation and trees help stabilize stream banks and buffer zones, farm
fields, etc., which in turn reduces soil from blowing and eroding. For
example, applying biosolids in an area when there is a lot of wind is not
recommended.

DISCUSS . . .

� Abandoned Mines. Biosolids are also being used at abandoned mines,
where there is little or no vegetation to hold topsoil, resulting in erosion that
can pollute nearby streams and waterways. The mixture of organic and
inorganic matter with nutrients in biosolids counteracts the toxic substances
and enables more vegetative growth, thus retarding erosion.

� Food Crops and Gardens. These are typically Class A biosolids that have
been treated through composting and are used to promote good crop growth.

� Forest Areas. Biosolids are generally applied to areas of free harvest to
promote regrowth after reforestation.

� Landfill. The landfill must be permitted to allow placement of biosolids
at its facility. In some instances, biosolids are used as a cover at landfills.

� Incineration. Heat produced through this method is sometimes captured
and used for energy. In some instances, the ash has been used to make
bricks or cement.
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Important Note on Land Application &
Uses of Biosolids

Some best management practices for land application of biosolids to ensure
protection of water quality and public health include:

� Evaluate the site: Before applying biosolids, the biosolids land
applier should thoroughly evaluate the farm, checking the water
supply, soil characteristics, slopes, vegetation, crop needs and how
far the crop is from surface water and groundwater. If the biosolids
are dry, they might be in a cake or pellet form and could be applied
using a traditional manure spreader – again, by a biosolids
application professional and following an evaluation of the land.
Areas with karst topography require additional evaluation.

� Check the minimum border requirement around application sites.

� Check the minimum border requirement around home sites, water
wells and sinkholes (karst areas).

� Determine if the particular biosolid can be applied based on the
intended crop.

� Determine the number of days required before harvesting or grazing
by cattle.

� Determine the nitrogen and phosphorus limitations and proper
application requirements.

� Identify any odor issues.

� Determine state/province, local and federal regulations (differ by
state/province).

� Eliminate pollution-sensitive sites from consideration.

� Identify any health issues.
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Other important considerations in the application of biosolids include:

� Buffer zones

� Depth to groundwater

� Wetlands protection

� Harvest and grazing requirement

� Threatened and endangered species protection

� Site-specific pollution-sensitive isssues such as

� Field slope limitations

� Restrictions for frozen or saturated soils

� Requirements for public-use sites

� Soil conservation practices

�Other site restrictions

� SUMMARIZE key points and ask if there are any questions.

USER NOTE: Be sure to share your experiences, including photos, with
us so we can share with other users through our web site and also
continue to improve our products and demonstrations. Email, call or
write us at info@enviroscapes.com, (703) 631-8810, ext. 12, or JT&A,
inc., 14524-F Lee Road, Chantilly, VA 20151.
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Careful cleaning and storage of demonstration pieces will prolong
the life of your kit.
1. Remove the smaller pieces and

buildings and rinse with water. You
may want to dip these items in the
river water and use the water in your
spray bottles to help with rinsing.

2. As you dry items, place back in the
packing container provided.

3. Place the trees, felt, sponge and
filter pieces in the mesh bag to allow
to dry completely.

4. Gather in a ball your used adhesive
putty/tack (or clay) and store.

5. Empty contents of the small bottles
into your bucket or sink and rinse
thoroughly.

6. Remove water from landscape map:
(a) Use the syringe to remove water
from the DWTP and WWTP areas —
and even the waterways and other
areas — and dump into your bucket
or back into one of the spray bottles
for later disposal.

(b) Remove the plug and drain any
remaining water into the water tray
beneath, gently tilting the map
toward the opened plug as you
drain.

(c) Use paper towels or a sponge to
dry map and use a cotton swab to
clean hard-to-reach spaces such as
where the screen sets at the WWTP.
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7. As a final cleaning step, use your
spray bottle to spray the map one
more time, wiping it down with a
sponge into your bucket or sink.

8. Pour water from watercatcher, base,
groundwater liner and/or wells into
bucket or sink and dry.

9. Store all items back in the case,
keeping any wet items out to dry.

10.You may leave the groundwater label
on the base for future demos.
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� Chlorine – blue gelatin or drink mix (use 3 tsp in bottle) and water

� Dechlorination agent – plain water

� Oil (cocoa and water; or you could use sesame oil, soy sauce
or vegetable oil);

� Sewage Mixture – cocoa, rice (1 Tbsp. cocoa and 1 tsp. rice) and
water

� Sewage Assist – chocolate pudding and oatmeal (2 tsp. pudding mix
and 1 tsp. oatmeal)

� Coagulants – gelatin and orange drink mix (4 tsps gelatin and
2 tsp. orange gelatin mix)

� Biosolids (dry) – cocoa

� Grass pieces – green felt

� Soil pieces for Septic Field – tan felt

To order replacement parts, visit www.enviroscapes.com or call
(703) 631-8810.
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What is BOD?
In summary, sewage is the wastewater released by residences, businesses and
industries in a community. It is about 99 percent water, with the remaining
percent of the wastewater dissolved and suspended solid material. The
cloudiness of sewage is caused by suspended particles. A measure of the
strength of the wastewater is biochemical oxygen demand, or BOD5. The
BOD5 measures the amount of oxygen microorganisms required in five days
to break down sewage. Untreated sewage has a BOD5 ranging from 100
mg/l to 300 mg/l.

Pathogens or disease-causing organisms are present in sewage. Coliform
bacteria are used as an indicator of disease-causing organisms. Sewage also
contains nutrients (such as ammonia and phosphorus), minerals and metals.
Sewage treatment is a multi-stage process to renovate wastewater before it
reenters a body of water, is applied to the land or is reused. The goal is to
reduce or remove organic matter, solids, nutrients, disease-causing organisms
and other pollutants from wastewater. Each receiving body of water has limits
to the amount of pollutants it can receive. Therefore, each sewage treatment
plant must hold a permit listing the allowable levels of BOD5, suspended
solids, coliform bacteria and other pollutants. In the United States, the
discharge permits are called NPDES permits which stands for the National
Pollutant Discharge Elimination System; in Canada, the permits are C of A's
(Certificate of Approval).

What is Grey water?
Some communities are using “grey water” to conserve the use of freshwater.
Grey water is produced from baths and showers and clothes washers. (The
wastewater generated by toilets, kitchen sinks and dishwashers is called
blackwater and is not reused.) Separate pipes are developed for blackwater
and grey water in the building (this is not difficult for new construction but
can be hard to accomplish in existing buildings). Grey water is suitable for
irrigating lawns, golf courses, trees and food crops. The quality of grey water
is important in determining if and where it is used. Reusing grey water serves
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two purposes: it reduces the amount of freshwater needed to supply a
household and the amount of wastewater entering sewer or septic systems.
However, some believe the reuse of grey water to irrigate food crops should
be approached with caution before being widely promoted for urban
agricultural use; potential effects on plant growth, soil quality and human
health should be investigated further.

Classes of Biosolids
In the U.S., there are two types of Biosolids as defined under the U. S.
Environmental Protection Agency’s Part 503 rule — Class A and Class B. The
Clean Water Act Amendments of 1987 required EPA to develop a regulation
to protect public health and the environment from any reasonable
anticipated adverse effects of certain pollutants that might be present in
municipal biosolids. The part 503 rule pertains to biosolids when they are:
(1) applied to land to condition the soil or fertilize crops or other vegetation
grown in the soil; (2) placed on a surface disposal site for final disposal; or
(3) fired in an incinerator. There are differing opinions as to whether part 503
is adequate.

The “Class” depends on the level of pathogen reduction found in the treated
sludge. Pathogens are organisms capable of causing diseases. These include
certain bacteria, fungi, viruses, protozoa (and their cysts) and intestinal
parasites (and their ova).

Class A biosolids may be applied to public-use sites (recreation areas,
common greenways, etc.), distributed for general public use (lawns, home
gardens), or used on vegetable crops, root crops or home gardens. Because
Class A biosolids may be applied to lawns and gardens and may be sold or
given away in a bag or other container, this sludge must meet the most
stringent (Class A) pathogen reduction requirements. Test results must show
that pathogen reduction is below specified levels.

Class B biosolids cannot be applied to public contact areas, root crops, home
gardens or vegetable crops whose edible parts will come in contact with
applied biosolids unless the crops are not used for direct human consump-
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tion. Application of sewage biosolids to agricultural land, forest, public
contact sites and reclamation sites offers reduced potential for public
exposure and the ability to control public access to the land once the sewage
biosolids are applied. In these cases, either Class A or the less stringent Class
B pathogen reduction requirements must be met. If Class B reduction
techniques are used, site restrictions are required to limit public exposure.

In Canada, Class A and B designations are not used: however, the level of
biosolids treatment is comparable to that of the United States

What is the definition of Biosolids?

� Online Dictionary: Solid or semisolid material obtained from treated
wastewater, often used as fertilizer.

� U.S. Environmental Protection Agency: They are nutrient-rich organic
materials resulting from the treatment of domestic sewage in a treatment
facility. When treated and processed, these residuals can be recycled and
applied as fertilizer to improve and maintain productive soils and stimulate
plant growth.

� Philadelphia Water Department, Biosolids Management Unit, 1997:
Biosolids is a primarily organic, accumulated solids separated from
wastewater, that has been stabilized by treatment and that can be
beneficially used.

� New England Biosolids & Residuals Association: Biosolids are the
mostly organic solids resulting from the treatment of wastewater. They are
rich in nutrients such as nitrogen and phosphorus and contain other
supplementary nutrients such as potassium, sulfur, magnesium, calcium,
copper and zinc.

� Water Environment Federation: Biosolids are a beneficial resource
containing essential plant nutrient and organic matter that can be recycled
and applied as fertilizer, to improve and maintain productive soils and
stimulate plant growth.
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� Michigan DEQ: Biosolids means solid, semisolid or liquid residues
generated during primary, secondary or advanced treatment of domestic
sanitary sewage through one or more controlled processes that reduce
pathogens and attractiveness to vectors (flies, mosquitoes, rodents). These
processes include, among others, anaerobic digestion, aerobic digestion and
lime stabilization. Michigan code excludes industrial sludge or septage from
regulation as biosolids.

� The Regional Municipality of Niagara, Ontario, Canada: Biosolids are
the treated sewage sludge or processed organic waste or like compatible
materials generated from wastewater treatment faculties.

� University of Missouri, Extension: Biosolids is a domestic wastewater
sludge that meets standards for use as fertilizers or soil conditioners. These
standards include monitoring requirements, metal limitations, pathogen
reduction, vector requirements and best management practices.

� Canadian Water and Wastewater Association: Biosolids are
nutrient-rich organic materials resulting from the treatment of domestic
sewage in a treatment facility. When treated and processed, these residuals
can be recycled and applied as fertilizer to improve and maintain productive
soils and stimulate plant growth.

� www.islandcounty.net/health: “Biosolids” means municipal Sewage
Sludge that is a primarily organic, semisolid product resulting from the
wastewater treatment process, that can be beneficially recycled and meets all
applicable requirements under chapter 173-308 WAC.

What is the definition of Sludge?

� Philadelphia Water Department, Biosolids Management Unit, 1997:
Sludge is the unstabilized solids separated from wastewater, a term not
interchangeable with biosolids. Preferred to the use of the word “sludge” are
the terms solids, wastewater solids or wastewater residuals.
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� U.S. Environmental Protection Agency: Part 503 defines sewage sludge
as a solid, semi-solid, or liquid residue generated during the treatment of
domestic sewage in a treatment works. Sewage sludge includes scum or
solids removed in primary, secondary or advanced wastewater treatment
processes and any material derived from sewage sludge (e.g., a blended
sewage sludge/fertilizer product) but does not include grit and screenings or
ash generated by the firing of sewage sludge in an incinerator. It sets separate
requirements for sewage from septic tanks, cesspool, portable toilets and
marine sanitation devices.

What is Part 503 Rule?
The Part 503 rule is a U.S. EPA rule that establishes requirements for the final
use or disposal of sewage sludge (biosolids) when biosolids are:

� Applied to land to condition the soil or fertilize crops or other
vegetation grown in the soil;

� Placed on a surface disposal site for final disposal; or

� Fired in a biosolids incinerator.

What is the (Ontario) Nutrient
Management Act?
The Nutrient Management Act was established in Ontario, Canada in 2002.
The purpose of this Act is “to provide for the management of materials
containing nutrients in ways that will enhance protection of the natural
environment and provide a sustainable future for agricultural operations and
rural development." It includes standards for land application, quality
standards, application rates, certification and licensing requirements and
more.
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Where can I find additional information on
Drinking Water Treatment Plants, Wise Use of our Water Resources,

Wastewater Treatment Plants and Biosolids?

Below are some links for organizations we’ve run across in the process of
developing this Guide. We encourage you to learn more through research on
your own; visiting these sites is a good start. Should you have additional links
or resources you would like us to share with others, please let us know by
emailing info@enviroscapes.com.

* indicates a Reviewer of this EnviroScape® model.

� American Rivers – www.americanrivers.org

� American Society of Agronomy – www.agronomy.org

� American Water Resources Association – www.awra.org

� American Water Works Association – www.awwa.org

� Canadian Ministry of the Environment – www.ene.gov.on.ca

� Canadian Water and Wastewater Association – www.cwwa.ca

� *CH2M Hill – www.ch2m.com

� City and County of Denver Public Works Department – www.denvergov.org

� *Cornell Waste Management Institute – http://cwmi.css.cornell.edu

� *Earth Tech Canada, Inc.—www.earthtech.ca

� Environment Canada – www.ec.gc.ca

� Environmental Working Group – www.ewg.org

� *Fairfax County Wastewater Treatment Division – www.fairfaxcounty.gov

� Great Lakes By-products Management Association – www.glbma.org

� International Water Association – www.iwahq.org.uk

� *McWane Center – www.mcwane.org

� National Biosolids Partnership – www.biosolids.org

� National Drinking Water Clearinghouse – www.nesc.wvu.edu

� National Farmers Union – www.nfu.org

� New England Biosolids Residual Association – www.nebiosolids.org

� *New Jersey American Water Company – www.njawater.com
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� North West Biosolids Management Association – www.nwbiosolids.org

� Pennsylvania Environmental Network – www.penweb.org

� Sierra Club – www.sierraclub.org

� Soil Science Society of America – www.soils.org

� The Center for Food Safety – www.centerforfoodsafety.org

� *The Groundwater Foundation – www.groundwater.org

� *The Regional Municipality of Niagara – www.regional.niagara.on.ca

� Toronto Water, Wastewater Treatment – www.toronto.ca

� UK Water Industry Research Foundation – www.ukwir.org

� United Mine Workers of America – www.umwa.org

� U.S.D.A., Natural Resources Conservation Service – www.usda.gov

� *U.S. Environmental Protection Agency – www.epa.gov

� U.S. Forest Service – www.fs.fed.us

� University of Missouri Extension – www.muextension.missouri.edu

� *University of South Carolina, Watershed Ecology Center —
www.uscupstate.edu

� University of Tennessee Agricultural Extension Service –
www.utextension.utk.edu

� Virginia Cooperative Extension – www.ext.vt.edu

� *Virginia Institute of Marine Sciences, College of William and Mary —
www.vims.edu

� *Water Environment Association of Ontario – www.weao.org

� *Water Environment Federation — www.wef.org

� Water Environment Research Federation – werf.org

� World Health Organization – www.who.int
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Aeration: To supply with air or expose to
the circulation of air.

Aerobic digestion: The breakdown of
organic matter by bacteria with oxygen.

Algae: Tiny aquatic plants; any of a large
group of (mostly) aquatic organisms that
contain chlorophyll, but lack special
water-carrying tissues. Through the process of
photosynthesis, algae produce most of the
food and oxygen in water environments.

Anaerobic digestion: The
breakdown of organic matter by bacteria in
the absence of oxygen.

Aquifer: An underground, water-bearing
bed of permeable rock, sand or gravel.
Aquifers contain large amounts of
groundwater that feed into wells and springs.

Aquatic life: Organisms that live and
grow in, or frequent, water.

Bacteria: A large group of microscopic
organisms of many different shapes, generally
without chlorophyll. Some bacteria are
helpful (as in a fermentation process), but
certain species can cause diseases such as
swimmer’s itch, pneumonia or typhoid fever,
among others.

Bedrock: The solid rock that underlies the
soil beneath the surface of the earth.

Best management practices
(BMPs): Systems, activities and structures
that human beings can construct or practice
to prevent pollution or harm to the
environment.

Biosolid: Solid or semisolid material
obtained from treated wastewater, often used
as fertilizer.

Buffer strips: A vegetated area
capable of resisting the movement of water
and other substances.

Clarification: The act of removing
solid particles from a liquid.

Certificate of Approval (CofA):
Canadian discharge permits issued to
industrial facilities.

Coagulation: The change from a liquid
to a thickened, curdlike state, not by
evaporation, but by some kind of chemical
reaction.

Chlorine: Chemical element, normally a
corrosive gas, that is widely used for
sterilization and cleaning. Chlorine is added
to drinking water to kill bacteria.

Clarification: The act or process of
removing physical impurities.

Clarifier tanks: Holding tanks
associated with wastewater and sewage
treatment centers. Wastewater in these tanks
is treated to remove harmful substances
before being released into a watershed.

combined sewer overflow
(CSO): What happens when too much
stormwater flows into the wastewater
treatment plant. The excessive stormwaters
added to the wastewater already in the
system cause the excessive, still untreated
waters to bypass treatment and flow directly
into the lakes, rivers or streams.

compliance: The act of fulfilling an
official requirement; submission to operative
laws, regulations, practices, terms or
conditions.

compost: A mixture of soil and decayed
organic matter (food and animal wastes) used
for fertilizing and conditioning land.
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Composting: The process by which
organic materials are decomposed to a point
they can be safely used as a soil conditioner
or additive.

Contaminant: Any chemical or other
substance that is harmful to human health,
other living organisms or the environment.

Contamination: The action or state of
becoming tainted or infected by the presence
of an undesirable or harmful substance.

Decompose: To break down or separate
into parts; to decay; to be destroyed by
internal or external forces.

Desalinization: To remove salts and
other chemicals from sea water.

Discharge: To let go; to release, flow, or
issue from a source.

Disinfection: To cleanse so as to destroy
or prevent the growth of disease-carrying
microorganisms.

Disposal: To discharge or remove from
use, to throw away.

Dumping: The act of throwing away or
discarding something — to get rid of
something by emptying out or unloading a
container, thereby releasing the contents.
Thus, trash can be dumped and a pipe can
dump or discharge its contents.

Ecology: A branch of science concerned
with the interrelationship of organisms with
their environment.

Effluent: An outflow of treated water
from a Wastewater Treatment Plant.

Environment: The complex of one’s
surroundings: the climatic, soil-related and
life-related factors that act on organisms or
ecological communities and ultimately
determine their form and survival.

Environmental movement: An
organized or grass roots, public or private
movement or group acting to preserve the
quality and continuity of life through the
conservation of natural resources; to prevent,
eliminate or reduce pollution; to enhance
beneficial land uses.

Environmental Protection
Agency (EPA): A division or office of
government, either federal or state,
responsible for safeguarding and managing a
region’s natural resources and quality of life.
The U.S. EPA is an agency of the federal
government; the names of state EPAs vary from
state to state.

Erosion: The gradual wearing down of
land by water, wind or melting snow: soil
losses, for example, from streambanks and
forests, hilly ground, lawns and farm fields.

Eutrophication: The premature aging
of a waterbody from too many nutrients and
too little oxygen. For example, nitrogen and
phosphorus found in some fertilizers can
cause sudden and excessive growth of algae
and aquatic plants. Then, when these plants
die and decay, they deplete the oxygen
needed by the fish and other aquatic life.

Flocculation: A term used to refer to
the process by which fine “particulate” are
caused to clump together into floc. The floc
may then float to the top of the liquid, settle
to the bottom of the liquid, or can be readily
filtrated from the liquid.

Food chain: An arrangement of the
organisms in an ecological community
according to the order of predation in which
each uses the next (usually lower) member as
a food source.
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Grey water. Water generated by
household processes such as washing dishes,
laundry and bathing. Grey water is distinct
from wastewater that has been contaminated
with toilet waste or kitchen garbage, which is
known as blackwater.

Groundwater: The supply of fresh
water found beneath the earth’s surface
(usually in aquifers); often used to supply
drinking water to wells and springs.

Habitat: The physical environment or
typical place within which a plant or animal
naturally or normally lives and grows.

Hazardous: Physical or chemical
element that makes something potentially
harmful to humans, other living organisms or
the environment.

Hazardous waste: Discarded solid
materials or substances that in quantity,
concentration, or physical, chemical or
infectious properties can harm humans or the
environment if improperly handled.

Household hazardous waste
(HHW): A household product containing
chemicals identified as hazardous or toxic
that, when improperly discarded, can
contribute to the contamination of natural
resources and water supplies. Examples are
oil-based paints, solvents, paint thinners,
pesticides, batteries and cleaning products.

Infectious waste: Wastes that have
been contaminated by disease-producing
organisms or materials that may harm or
threaten human health. Examples are needles
and syringes; bags and tubing from dialysis;
diapers from a person known to have an
infectious disease; dressings and bandages
from an infectious wound; serums and
medications that have been discarded.

Irrigation: Water used to provide a
continuous water supply to field crops.

Karst: Karst is a special type of landscape
that is formed by the dissolution of soluble
rocks, including limestone and dolomite.
Karst regions contain aquifers that are
capable of providing large supplies of water.

Lagoon: A shallow body of liquid waste
material.

Lead: Soft, bluish-gray poisonous metal
often used in pipes, batteries and cable
sheaths. Formerly used as a stabilizer in
paint.

Liner: An impermeable material, such as
clay or plastic, used on the bottom and sides
of a basin to prevent liquid wastes from
penetrating or leaching through the site to the
ground below.

Methane gas: A colorless, odorless,
flammable gas obtained from decaying
organic matter or from the burning of fossil
fuels.

Minimum tillage: A practice of
plowing or turning the soil only enough to
plant new crops, while leaving plant residue
on the surface as compost.

Monitoring: The collection and analyses
of samples of materials, such as water, used
to detect the presence of substances in the
materials.

Mulch: A protective covering (as of
sawdust, compost or paper) spread or left on
the ground. Mulch prevents evaporation,
maintains even soil temperature, prevents
erosion, controls weeds and enriches the soil.

Municipal: Of or pertaining to a
particular city, political unit or locality.

Noncompliance: A condition of not
submitting to applicable laws, regulations,
terms or conditions.
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Nonpoint source (NPS): Pollution
that cannot be traced to a specific origin or
starting point, but seems to flow from many
different sources. NPS pollutants are
generally carried off the land by stormwater
(or melting snow) runoff. The commonly used
categories for nonpoint sources are
agriculture, forestry, urban, mining,
construction, dams and channels, land
disposal and saltwater intrusion.

National Pollutant Discharge
Elimination System (NPDES):
Federal operating permits issued by EPA to
industrial facilities (to help these facilities
comply with the Clean Water Act).

Nutrients: Substances or ingredients that
nourish or promote growth and repair the
natural destruction of organic life.

Organic: Of, relating to or derived from
living things; relating to, produced with or
based on the use of plant and animal
fertilizers rather than chemically formulated
fertilizers or pesticides.

Outfall: The place where a sewer, drain
or stream discharges.

Pathogen: An agent that causes disease,
especially a living microorganism such as a
bacterium or fungus.

Permitted: Something allowed or
authorized; a licensed activity.

Pesticide: An agent used to destroy
insects and other pests that are harmful to
crops or other vegetation.

Point source (PS): Pollution
discharged into water bodies from specific,
identifiable pipes or points, such as an
industrial facility or municipal sewage
treatment plant.

Pollutants: Solid, liquid or gaseous
substances that contaminate the local or
general environment.

Pollution: The condition of being
polluted. A generic word for any type of
contamination of water, land or air.

Precipitation: A deposit on earth in the
form of hail, rain, sleet and snow.

Pump: To draw out; to bring up under
pressure, as to pump air or water into or
through a pipe.

Recycle: The process of collecting and
reusing a product or any of its parts when that
product’s useful life is over. This term may, at
times, be used interchangeably with the term
REUSE. Examples are converting old newspaper
into new newsprint or other paper products;
making new aluminum beverage cans or other
aluminum products from discarded aluminum
cans; using discarded plastic bottles to
manufacture plastic lumber or carpet backing,
discarded tires for retreading, and discarded
glass bottles for new glass bottles or as an
additive in asphalt paving.

Reuse: The recovery of goods for a second
time or purpose. This term may, at times, be
used interchangeably with the term Recycle.

Recyclable materials: Materials in
the waste stream that can be separated from
and managed through the process of
recycling.

Resource recovery: The recovery of
usable materials from waste discards for
recycling, reuse and energy production.
Examples are the recovery of steel and
aluminum cans present in waste discards for
recycling or reuse; the recovery of organic
materials present in waste discards for
composting; the recovery of combustibles
present in waste discards for use as fuel for
energy production.

Reservoir: A natural or artificial pond or
lake used for the storage and regulation of
water.
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Runoff: That portion of precipitation that
remains on the land until it ultimately
reaches streams, rivers, lakes or other
waterbodies; especially water from rain or
melted snow that flows over the surface.

Screening: The separating or removal of
objects from liquid.

Sediment: Matter that settles to the
bottom of a liquid; deposited by water, wind
or glaciers.

Septic tank: A holding tank that
provides treatment for collected residential
wastewaters. Used as an alternative to
municipal sewer systems in some localities.
Wastewater collected in septic tanks is
treated before release into the septic field
(landscape) surrounding the home.

Settling: To cause to sink, become
compact or come to rest.

Sewage: Liquid and solid waste carried off
in sewers or drains.

Sewage treatment plant: A
facility (usually municipal) that treats sewer
waste to remove harmful substances before
discharge.

Sinkhole: A natural depression in a land
surface communicating with a subterranean
passage, generally occurring in limestone
regions and formed by solution or by
collapse of a cavern roof.

Sludge: Semisolid material such as the
type precipitated by sewage treatment.

Spawning: The production and deposit of
eggs by fish within their aquatic habitat.

Tillage: The operation of plowing or
cultivating land.

Topography: The natural and
constructed features of the landscape. The
configuration of a surface including its rivers,
hills and valleys and other physical and
natural features.

Toxic: Poisonous substances harmful to
living things. Of, relating to or caused by
poison.

Turbid: Thick or cloudy with, or as if with,
sediment.

Turbidity: Cloudiness; characterized by
obscurity.

Upset: A waste/sewage treatment plant
malfunction. In an upset, untreated or
incompletely treated wastewater enters the
watershed.

Vegetative/vegetation filter
strips: Plantings used to trap water (and
the substances it carries) to prevent it from
running off the land; a BMP that helps
prevent nonpoint source pollution.

Wastewater: Water that has been used,
as for washing, flushing or in a manufacturing
process and so contains waste products;
sewage.

Wastewater treatment plant:
Sometimes synonymous with sewage
treatment plant, but often an industrial
treatment facility that processes the water to
remove toxic and hazardous wastes.

Water cycle: The constant movement
of water above, on and below the earth’s
surface.

Waterbody: A land basin filled with
water. Any river, lake, stream or ocean that
receives runoff waters from a watershed.

Watershed: A region or area that may
contain several rivers, streams or lakes that
ultimately drain to a particular watercourse or
body of water.
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Water table: The upper limit of the
portion of the ground wholly saturated with
water.

Wells: An issuance or bubbling up of
water from the earth or other source. We
usually think of wells as pipes, holes or pits
sunk into the earth to reach a supply of water,
but wells may also be pools of water that
issue from groundwater springs.

Wetlands: Lands or areas, such as tidal
flats or swamps, that are often or periodically
saturated with water. Wetlands contain much
soil moisture and plants that grow well in that
condition.
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