
Incorporating Water Features into
the Landscape

Unit: Nursery, Landscaping, and Gardening

Problem Area: Landscape Installation

Lesson: Incorporating Water Features into the Landscape

� Student Learning Objectives. Instruction in this lesson should result in students
achieving the following objectives:

1 Identify the different materials needed to create a water feature.

2 Describe the proper technique for creating a small pond.

3 Explain how to construct a waterfall feature.

� List of Resources. The following resource may be useful in teaching this lesson:

E-unit: Incorporating Water Features into the Landscape. Danville, IL: CAERT,
Inc. <www.mycaert.com>.
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� List of Equipment, Tools, Supplies, and Facilities

� Writing surface

� Overhead projector

� Copies of sample test

� Visuals from accompanying masters

� Copies of student lab sheet

� Terms. The following terms are presented in this lesson (shown in bold italics):

� floating plants

� ground fault circuit interrupter

� gunite

� marginal plants

� oxygenator plants

� pond liners

� preformed pools

� recirculating pump

� reglet

� Interest Approach. Use an interest approach that will prepare the students for the
lesson. Teachers often develop approaches for their unique class and student situations. A
possible approach is included here.

Ask students what their single favorite feature is about formal gardens. Most will
probably mention a water feature. Water in the landscape can transform a less-
than-spectacular garden into a magical place full of beauty and nature. Water
features can include a waterfall, a stream, a pond or lake, a fountain, or even a
simple barrel. Even the smallest garden can benefit from an added water
element.

SUMMARY OF CONTENT AND

TEACHING STRATEGIES

Objective 1: Identify the different materials needed to create a water feature.

Anticipated Problem: What are the different materials needed to create a pond?

I. Water features come in many sizes and shapes. Some are natural features of the
landscape, such as streams or ponds. Others are completely artificial. Artificial water
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features may appear human-made or may look natural. The materials needed to
create a water feature depend on what the designer is trying to accomplish and the
size of the desired feature. A tiny formal pool will require different supplies than a
large pond with a waterfall.

A. The landscape site usually dictates many of the requirements of a water feature.

1. The water garden should receive six to eight hours of direct sunlight if flowering
water plants are desired.

2. The site should be level. It should not be in a low spot, since surface drainage
could run into it, creating a pollution or overflow problem.

3. Unless the property owner is willing to put a great deal of time into cleaning,
the water garden should be located away from trees that would drop leaves in
autumn.

4. The water feature should be located where it can be enjoyed from the house,
patio, or other vista.

B. Ponds are the most common human-made water feature. Ponds can be any size
or shape, although larger bodies of water are preferred for the health of the
system. Since a pond is a closed ecosystem, each aspect of the environment
must be carefully maintained and balanced. This is more easily accomplished with
a larger body of water.

1. The water turnover, or circulation rate, should be once every one to two hours.
If a filter device is in use, the turnover should be once every four to six hours.
Circulation improves the oxygen content of the water, keeps the water cleaner
by allowing better biological filtration, and helps reduce the collection of debris
on the water’s surface.

2. Floating plants should cover 60 to 75 percent of the water surface to reduce
problems with algae. This is especially important if fish or other animals live in
the pond.

3. Oxygenator and marginal plants (bog plants) should number 1 plant for every 2
square feet of pond surface. Oxygenator plants are important to the health of
fish in the pond, since fish need high levels of oxygen to thrive.

4. Fish are an attractive and functional addition to a pond. One function they
serve is to eat mosquito larvae, thereby keeping mosquito populations in
check. There should be no more than 1 inch of fish for every 5 gallons of water
in the pond. If you want four 6-inch-long koi in your pond, you will need at
least 120 gallons of water (4 × 6 = 24; 24 × 5 = 120). Adding more fish
than recommended puts a serious strain on the ecological balance established
in the pond.

5. Snails are another important pond addition. They help to reduce problems with
algae growth since they are algae feeders. It is easy to have too many snails.
Aim to have 1 inch of snail for every square foot of bottom surface in the pond.
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C. Several practices can be used to install a pond in the landscape. The materials
most commonly used are preformed pools, pond liners, concrete, and clay.

1. Preformed pools are ready-made pond shells composed of fiberglass or
molded polyethylene. They come in a variety of sizes and shapes but are gen-
erally smaller since they are stiff and unwieldy. Most shells are between 18
and 24 inches deep, making them unsuitable for overwintering fish in colder
climates. A preformed pool needs a good substrate of sand or gravel because
it can warp out of shape if not supported properly.

2. Pond liners are flexible, waterproof barriers used to line the inside of ponds.
Liners are made of a variety of materials, such as PVC or EPDM (ethylene pro-
pylene diene monomer) rubber membrane. PVC liners are not as durable or
desirable as the other options. Some newer brands of PVC have some UV
resistance and come with warranties up to 10 years. EPDM liners are heavier
and more expensive but are much more resistant to weather and UV radiation.
EPDM liners can be bought with warranties of up to 30 years.

3. Gunite, concrete poured over a mesh grid, can be an extremely durable pond
material. It is, however, quite expensive and requires outside contracting by a
business that specializes in this type of construction. Sometimes waterproof
tile or brick can also be used to create a water feature.

4. The use of concrete and liners for large ponds can be cost prohibitive. A good
option for a large pond is high-quality clay, which can waterproof the soil. The
clay is graded to create a 3- to 6-inch layer at the bottom of the pond, effec-
tively forming a waterproof basin.

D. Water circulation is vital to pond health. It can be created by using a fountain or
waterfall or by using a filtration system. Both require pumps.

1. A recirculating pump is a small motor that moves water in a closed system. It
can be used to power a fountain or waterfall, or it can be used to move water
through a filter. A pump should be sized to circulate the entire water volume
once every one to two hours. If water must be lifted, as in a fountain, jet, or
waterfall, a larger pump is needed.

2. Pumps are rated by gph (gallons per hour). A 200-gallon pond needs a pump
with a gph rating of at least 100. The pump should be 12 inches or more
below the surface of the water for optimum circulation. Additionally, the intake
should be placed away from the outtake for proper turnover of the water.

a. If a fountain or waterfall is part of the system, the pump needs to be
increased in power and size for each foot of height, based on the
manufacturer’s directions.

b. Some fountain pumps are rated in gallons per minute.

3. Filters may be necessary to keep a pond clean. This is especially true if the
pond has a high biomass of fish or other wildlife or if leaves and other debris
are allowed to accumulate in the pond. Filters can be mechanical, biological,
or both.

a. Mechanical filters use inert materials, such as sponges, fabric, or paper, to
filter physical debris out of the water. Most also use activated carbon to
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absorb harmful chemicals. Mechanical filters need regular cleaning and
maintenance to work properly. These filters can be internal (placed on the
bottom of the pond) or external (located outside the water, connected by
pumps).

b. Biological filters use bacteria growing on a substrate such as gravel or a
special medium to decompose organic wastes and chemicals in the water.
A properly set up biological filter requires very little upkeep. Some biological
filters are external, and some are internal. A biological filter usually has
some sort of strainer to trap large detritus before it can clog the living filter
bed.

E. Plants define the very nature of a water “garden.” Most water plants require full
sun to thrive and flower. Plants have many purposes. They are beautiful and add
to the health of the pond. They aerate the water. They provide food and protection
for aquatic animals. They shade the water, thereby cooling it in the summer.
Aquatic plants can be divided into three groups: oxygenator plants, floating plants,
and marginal plants.

1. Oxygenator plants live completely in the water or are just barely emergent.
They may or may not be anchored to the bottom. The primary purpose of
oxygenator plants is to increase the oxygen levels available for pond animals.
Good oxygenator plants include Cabomba sp., elodea/anacharis, water milfoil,
and Vallisneria sp.

2. Floating plants are aquatic plants that float on the surface of the water with
their roots dangling below them. They take root into the bottom, but their
leaves float on the water surface. Duckweed, water clover, parrot feather,
water lily, and lotus are all floating plants. Floating plants not anchored to the
pond bottom can migrate over the surface of the pond, depending on water
currents and wind direction.

3. Marginal plants, also called bog plants or marsh plants, are species that like
their feet wet but their tops growing above water. Some are planted beside the
water feature with their leaves weeping into it; others prefer shallow submer-
sion of their roots along the edges of the pond. Marginal plants include sweet
flag, jack-in-the-pulpit, Canna sp., Equisetum sp., Sagittaria, and Primula sp.

Start the lesson with an interest approach, followed by an introduction to the
learning objectives and key terms. Have the students read selections in
resources pertaining to materials used in water features. Have them take notes.
Prepare a PowerPoint presentation for use during a class discussion. Quiz
students orally on the various components used to create a pond. Have students
research the benefits of biological filtration versus mechanical filtration. (There is
a lot of information on the Internet on this subject.) Assign students the task of
researching aquatic plants that can be used in a water feature. Which are best
for part-shade? Which are adaptable to a variety of pool locations? Which flower
continuously?
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Objective 2: Describe the proper technique for creating a small pond.

Anticipated Problem: How is a pond installed?

II. Once the decision has been made to have a water feature, the installation process
can begin.

A. The size of the liner needs to be determined if you are not using a preformed pool.
Use the following formula to calculate the proper liner size: Add twice the pool’s
depth to its width, and add an extra 2 feet. Do the same for the length of the
pool. This will give the liner’s needed dimensions.

1. Example: An oval 4 feet wide, 7 feet long, and 2 feet deep

a. Width: 2 (2 ft.) + 4 ft. + 2 ft. = 10 ft.

b. Length: 2 (2 ft.) + 7 ft. + 2 ft. = 13 ft.

2. If fish are desired in the pond, the minimum water depth should be 24 inches,
with 32 inches or deeper preferable.

B. Once the liner is obtained, mark the pool’s layout with a garden hose or piece of
rope, allowing an extra 2 inches all the way around. In general, simpler shapes
work best.

1. Stand back and observe the layout from all angles. If possible, observe it from
above as well.

2. Once the desired outline is obtained, place stakes to mark the corners or to
hold the hose or rope in place.

C. Remove the turf. Be sure to remove enough for any planned edging material, too.

1. Begin to dig the hole, being sure the sides are angled at about 20 degrees to
prevent their caving in and to keep the liner in place.

2. If shelves are desired for marginal plants or rock landscaping, take these into
account with your digging. Plant shelves are generally 10 inches deep by 10
inches wide.

3. Dig an extra 2 inches deep to account for a substrate layer of sand.

4. Excavating can be accomplished by hand or by using a small Bobcat™ digger.

5. If a waterfall or cascade is planned, dig a hole for a foundation of brick, com-
pacted gravel, or cinder blocks.

D. Water seeks its own level. Any discrepancy in the height of the pond’s rim will be
very obvious and it can shorten the life of the liner by exposing it to UV light.

1. Check for level by using a long, straight 2 × 4 and a carpenter’s level.

a. For a small pool, simply bridge the span with the 2 × 4.

b. For a larger body of water, drive a stake into the center and use it as a
pivot.

2. If the pool is out of alignment, shave excess soil from the high side until level
is reached.
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E. Rough-in electrical work should be done at this time.

1. A ground fault circuit interrupter (GFCI) is a special device that cuts a circuit
if either moisture or a short is detected. A GFCI is required.

2. Since any electrical work near water is potentially dangerous, only a qualified
electrician should do installation work.

3. If a waterfall is planned, the foundation or footing should be laid at this time.

F. To protect the liner from damage, remove any rocks, debris, or roots. Smooth out
lumps and holes by tamping in loose soil. Add a 2-inch layer of fine, damp sand
over all surfaces. Use a concrete float or a board to smooth the surface.

1. Lay the liner out in the sun to warm it up a bit and make it more flexible. Using
a helper, center the liner over the hole, draping excess over the sides. Tempo-
rarily hold edges in place with stones or bricks. Add about 2 inches of water
into the bottom to settle the liner. Begin smoothing the liner, making small
pleats if necessary to negotiate curves. Add more water. Continue working the
liner into place, adding a few inches of water at a time, until the pond is full.

2. Trim excess liner from the sides, leaving about a 6-inch margin to be tucked
under the selected edging material, such as tiles, bricks, or stone. If mortar is
used, the pool will need to be drained using a siphon or submersible pump to
remove any chemical impurities.

Many hardware stores and garden centers have brochures available on how to
install ponds. Review with students the basic steps of pond installation. Students
can also practice on a scale model by using an aquarium or a pan filled with
damp sand and by using plastic wrap or polyethylene sheeting to practice liner
placement.

Objective 3: Explain how to construct a waterfall feature.

Anticipated Problem: How is a waterfall created?

III. Waterfalls and cascades add life to a garden. They are attractive to both people and
wildlife, they are relaxing, and they mask noise pollution.

A. Building a waterfall requires some designing.

1. First, a catch basin needs to be created. Often this will be a pond or fountain
base, but it can also be a rock pool, a flower pot, a half barrel, or even a
stream.

2. It is important to design the fall so that the water will hit the catch basin far
enough out to avoid too much water being lost from splashing.

B. Decide how the water is to be supplied to the waterfall. Most falls will run
recirculated pond water pumped from below.

1. Before construction of the upper basin, a good idea is to run some 2-inch-
diameter PVC pipe from the bottom of the fall to the future top. This can be
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hidden in construction, since it will be used only to run the plumbing tubes.
PVC pipe allows the flexible hose to be easily replaced if it springs a leak.

2. If the waterfall demands a high volume of flow, rigid piping is best.

C. Build the upper basin or cascade port out of solid materials. Even if the waterfall is
only a few inches in height, it can still be a safety hazard if it is unstable.

1. Water should flow in a natural fashion down the falls or should be directed
through a channel in a more formal installation.

2. The projection channel should be tilted slightly downward to encourage the
flow of water. If water is clinging to the end of the projection channel, a reglet
should be cut.

3. A reglet is a small groove cut all the way across on the underside of the chan-
nel to break the surface tension of the water. It allows the water to fall rather
than stick to the wall or channel.

D. If the waterfall or cascade is not formed of gunite, it should be lined with EPDM
liner for the entire length. Otherwise, water will be lost, significantly lowering water
levels in the pond or basin.

Use visuals to illustrate how a waterfall can be featured. Ask students to create
a flow chart showing all the steps needed to properly create a cascade or
waterfall. If possible, have students construct tiny waterfalls using a waterproof
pan or an aquarium, small rocks or flagstone, and a turkey baster or mini-pump
to power the water.

� Review/Summary. Use the student learning objectives as the basis for review and
summary. Have students explain the content associated with each objective. Use their
responses in determining which objectives and concepts need to be reviewed or taught
from a different angle. The anticipated problems can be used as student review questions.

� Application. Use the included visual masters and lab sheet to apply the information
presented in the lesson. While not cheap, installing a pond makes for an exciting project
for students to do at their own homes or on school property. Have students design and
implement a water garden feature for a centrally viewed area of the campus, perhaps near
a playing field, main entrance, or courtyard. Have students calculate dimensions, dig the
hole, check for level, place the liner, etc. When finished, invite a local water gardening or
koi society to help with installation of the plants and animals.

� Evaluation. Evaluation should be based on student comprehension of the learning
objectives. This can occur during instruction, review, or later as students apply the
information. The sample written test can also be used.

� Answers to Sample Test:

Part One: Matching

1. d
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2. c

3. e

4. a

5. f

6. b

7. h

8. g

Part Two: Multiple Choice

1. c

2. b

3. d

4. a

5. a

Part Three: Short Answer

1. Any two of the following: provide beauty, shade water, reduce algae growth, feed
fish and other animals, protect aquatic animals, provide oxygen/aerate water

2. Any two of the following: concrete sprayed over wire mesh (gunite), preformed pool
(fiberglass or molded polyethylene), pool liner (PVC or EPDM), clay

3. A water feature should not be in a low spot because drainage could pollute it or
overflow the pond.

4. Water circulation improves the oxygen content of the water, keeps the water cleaner
by allowing better biological filtration, and helps reduce the collection of debris on
the water’s surface. It improves the quality of the water and the health of the pond.
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Sample Test
Name ________________________________________

Incorporating Water Features into
the Landscape

� Part One: Matching

Instructions: Match the term with the correct definition.

a. floating plants e. pond liner
b. marginal plants f. reglet
c. oxygenator plants g. gunite
d. preformed pools h. recirculating pump

_____1. Ready-made pond shells composed of fiberglass or molded polyethylene

_____2. Plants that live completely in the water or are just barely emergent and produce a gas
to aerate the water

_____3. Flexible, waterproof barrier used to cover the inside of a pond

_____4. Aquatic plants that are on the surface of the water and have their roots dangling below
them

_____5. A small groove on the underside of a water channel that breaks the surface tension of
water

_____6. Plants that have their roots underwater but their tops above the surface

_____7. A small motor that moves water in a closed system

_____8. Concrete poured over a mesh grid
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� Part Two: Multiple Choice

Instructions: Write the letter of the correct answer.

_____1. Which of the following statements is true regarding a pond site?

a. The water garden should receive two to four hours of direct sunlight if flowering
water plants are desired.

b. The site should slope a bit to add interest.

c. The water garden should be located away from trees that would drop leaves in
autumn to minimize maintenance.

d. The water feature should be located well away from the house or patio for a natural
look.

_____2. The water turnover, or circulation rate, should be once every _____.

a. one to two minutes

b. one to two hours

c. one to two days

d. one to two weeks

_____3. Floating plants should cover _____ percent of the water surface to reduce problems
with algae.

a. 0 to 5

b. 10 to 25

c. 30 to 55

d. 60 to 75

_____4. There should be no more than _____ of fish for every 5 gallons of water in the pond.

a. 1 inch

b. 6 inches

c. 1 foot

d. 6 feet

_____5. Which of the following is the best choice for a pond liner because it is durable and
resistant to UV light?

a. EPDM

b. fiberglass

c. molded polyethylene

d. PVC
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� Part Three: Short Answer

Instructions: Complete the following.

1. What are two benefits of aquatic plants in a water feature?

2. Name two of the materials that can be used to build a pond or water feature.

3. Why should a water feature not be built in a low spot on the property?

4. Why is it important to have water circulation in a pond?
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VM–A

POND MATERIALS
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EPDM Liner



VM–B

POND INSTALLATION USING A
FLEXIBLE LINER
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VM–C

WATERFALL OR
CASCADE INSTALLATION
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LS–A
Name ________________________________________

Incorporating Water Features into

the Landscape

Instructions

Provide the word or words to complete the following statements.

1. The water garden should receive _________________________ hours of direct sunlight if

flowering water plants are desired.

2. The water turnover, or circulation rate, should be once every _________________________

hours. If a filter device is in use, the rate of turnover should be once every

_________________________ hours.

3. Floating plants should cover _________________________ percent of the water surface to

reduce problems with algae.

4. Oxygenator and marginal plants (bog plants) should number 1 plant for every

_________________________ square feet of pond surface.

5. There should be no more than _________________________ of fish for every 5 gallons of

water in the pond.

6. Aim to have _________________________ of snail for every square foot of bottom surface in

the pond.

7. _________________________ are ready-made pond shells composed of fiberglass or molded

polyethylene.

8. _________________________ are flexible, waterproof barriers used to line the inside of

ponds.
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9. Concrete poured over a mesh grid, called _________________________, can be an extremely

durable pond material.

10. A good option for a large pond is high-quality _________________________.

11. A _________________________ is a small motor that moves water in a closed system.

12. A pump should be sized to circulate the entire water volume once every

_________________________ hours.

13. A 200-gallon pond needs a pump with a gph rating of at least _________________________.

14. _________________________ filters use inert materials, such as sponges, fabric, or paper, to

filter physical debris out of the water.

15. _________________________ filters use bacteria growing on a substrate such as gravel or a

special medium to decompose organic wastes and chemicals in the water.

16. _________________________ live completely in the water or are just barely emergent.

17. _________________________ are aquatic plants that float on the surface of the water with

their roots dangling below them.

18. _________________________, also called bog plants or marsh plants, are species that like

their feet wet but their tops growing above water.

19. If fish are desired in the pond, the minimum water depth should be

_________________________ inches, with _________________________ inches or deeper

preferable.

20. A _________________________ is a special device that cuts a circuit if either moisture or a

short is detected.

21. A _________________________ is a small groove cut all the way across on the underside of

the channel to break the surface tension of the water.
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