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A meandering stream
with bog plantings and
@ warer garden create
magical world in the
backyard

A pond sited next w
the patie can be
evgorwed frem both
inside amad outride the

b

p




significantly different from what they
would be for someone merely sitting at a
window und gazing outward. So, the first
decision to be made in planning a water
garden is: Is it for contemplation from a
window or patio or will it be the center of
outdoor activity!

Looking at It

1f the water garden is primarily to be part of
the scenic view, it must be located within
an aesthetically pleasing vantage of the
homes living areas. From the kitchen win-
dow, living room sofa, or picnic table on
the deck, it must be as satistying o view
the pond and its reflections as it ts at closer
Tafige.

W0 The Gomplete Fond Bulder

Living with It

Living with the water gard

concerned with many othe
tion to overall view. The
accessible—pathways to
decking, paving, seating
gazebo, invite a more int
of the garden’s mysterics.

not even be visible from

it may present itself as a st

hidden in a remote corr
framed by its own cozy
unless a pond is specifical
part of a privare retreat ar
the house and ease of a

\'l‘ilT’l(‘llllil enjoyment ar W 5

be taken into account m

stages.

s being
n addi-
wst be
wrid {129
ven 4
CTience
nd may
house;
ALrpTise
yard,
WEever,
d to be
¥ trom

ince s

ertainly

inning

A lined, natural pond
enhances the scenic
wvista from the home.

Phaso by Richend Schuwin

A pond sited adjacent
to a lower-level patio is
also enjoyed from the
upper-level deck.

Phot by T} Smith

Design Decisions 11




A wrwaal porud e
ush = pemmetn
dewgn oud o the
s iy
e b 8 Nk o 4
e Cngd Howrl Munima
B

Thacked it delighiul
flonwes bexds, a gurden
st and pend owue
quirT momenis.

Mam cwrwe o Resser

TIP
A penerad sunle

| for style planning
srasight limes ure

fmes e mprrmal.

12 The Complete Foud Builier

Although lined, this
Eamonn Hughes
informal pond recreates
a natural serting.

Yeunyg chuldren are
reminded to stay away
from the pomd with an
Incomspicuous fence of
predator necting.

WHAT STYLE TO BUILD?

While personal choices present same op-

thens in matertals used, the basic style or

design of the water garden bs all bur prede

ermimed by the style of the home and the

o wnter garcer

existing landscaping. F
have not only a professonal look bur also ro

ave thar comforting feeling of belon,

it must be in keeping with its surroundings,

13 hosne is disemictly formal and rhe laind-
waping simple and geomerric, so, too,
should be the witer @

On the other hand, if the home s o

arden

ranch seyle: for example. and the landseap-
ing more cosual, 4 tree-form, inbormal
pond is mure suitable. in plinning 3 water gard

Fimally, it an expansive yand, especiolly  besurifully construct

one enhanced with nanve trees and  warer enrden that ir o un
flowers, an mlormal, vorural wildlife de-  suspecting visitors or chills pidly be
sign would be appropriane comes 4 nighrmire
- 1



B thamagh aduales vy

Ponds thar nclude
water lilies mach as
Perrs Slacum’s “Florida
Sunser™ hove special
design needs that must
e accommaedated.
Pty ey S

Another safety tactor to consider is water
depth, especially around the edges of the
pond. Plan a foor-deep shelf or ledge
around the edge of the pond o provide ease
ofexit. Make this shelf 18 to 36 inches wide
to provide a safe footing.

THE PURPOSE OF A WATER
GARDEN OR POND

Safety considerations may help determine
the purpose of the water garden or pond.
Should legirimate safery concerns make o
four or five-foor-deep pond too costly,
plans for a pond that inchides koi may have
to be altered ro accommodate goldfish,
which do not require such depths.

Formal ponds may feature founrains,
precluding the addition of water lilies. For-
mal pands need not be planted st all, while
informal ones may incory a variety of
aquatic plants that need varying depths for
optimal growth.

08 T Comsltc P Bl

rmal pond,

land is an important con
‘hi'.'l.:| on N o LA -I\'-‘I\E major excava-
tion and restructuring of the entire yard
Obviously, a pond sited ar the top of s ridge
would look unnatural, although spail, or

the dirt from the excavarion, can be used

to soften the sharpness of the elevation.
And while siting the pond at the lowest
elevation on the property may look natural
because this is where water usually collects,
pond flooding and possible contamination
trom rain run-offs are likely problems.
Should such a site be the only available
choice, construction plans should include
drainage provisions. Good drainage is nec-
essary to prevent the liner from bubbling up
due 1o ground warer pressure

[f the site is sloped, plan for terracing ina
formal pond, and for possible termacing or
et courses or waterfalls to rake advan-
the elevation changes in an infor
l. Soil from the pond excavation
can be used at the lower end o level the
| 1 sire, which must be whally

Kot ponds may require
special filtration and
design considerations.

Phars by Lew Deryhus

TIP

Plan water-garden
depths of 18 to 36
mches for water

lilies and | to 4

mches over the

| pot taps of

| inal :

e —

A small kol pord is
tucked between pwo

Pl by 1. Mawh




A vl o pond
Py rwaing e
.

S

A lepe, mformal pond
captures reflections of
the sky and the
emaginanon of the

Fams i T1 St

A sloped site &5 turned
o good advantage for o
pond next o the howse.
-

the water and the pond edges. While it 12

portant with sloping land to

evel of the proposed site tor

Setting @ pomd within
decking offers
accessibiliry and easy
masintenance

T
For maximum
sheltermg effects,
plant wandbreaks
W to tem pmes as
far awey from the
pond as their

height

A small backyard can
include more than one
pomd.

Proas: by et Jachaon

Design Decisions 17
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Concrete and stone
create ponds of
vt beauty and
tranguiliry.

LB VY

1B The Complete Fond Butlder

PLANNING TO INTEGRATE
THE POND INTO THE YARD

To tategrate o formal pond into an existing
yard, the rule of thumb s Keep it simple
and keep it geometrically symmetrical
Keep background plantings unchirrered
Quite often, formal ponds are ser within an
appropriately shoped paved area. Cinal
type ponds may be set within a broad ex-
pinse of well-manicured lawn, Well-
trimmed boxwood and classtcally styled
planting ums and staruary can also infe
grate a formal pond into tes surroundings

Informal ponds can be integraned with
their surroundings in a multivude of ways:
flower beds, winding pathways, meander
ing streams, bog gardens, rock gardens,
gazebos, decking, pebbles and rocks,
mulehing, bridges, paved entertainment
areas, benches, planting containers, sty
ary, and railroad ties can all be enlisted, 40

long as they fit in with the re
Iromically, integrating an 1 |

within its environment

pensive and time-con

1 formal pond. This (s prot
task ts performed in stages,
ing a longer time period for the

pond construction often be
SELECTING A
CONSTRUCTION MET

In spine of the fact that formal
usually thought of in

p—
construction, they are emsily ¢
liner construction methods. [f rete
comstruction is the desired oprior

mind that in some ways it is a more difficult
method for the amateur. This doer not
miean that it (s an impossible oprion, How

ever, the amateur should confine his

to smaller ponds that are « apable of being

Lined ponds can be
adapted to variows
styles such as this
small pond and water
courseny.

TIP
Summmmyg pool
tmers and mofing
materials may be
chemically
rreated. These
trearments are
toxic to fish and

plamts

Liner comstruction is

especially wseful for

informal ponds.
Pt coammes of Shocum Rlaeer
o




FINDING AND
MAINTAINING LEVELS

A carpenter’s spiris

Level showss of both ndes
of the excovation are at
the some Level.

USING A SPIRIT LEVEL Seakes ure pounded in to be level with
preceding stakes

Diorzhle check acrom the pondh walth
andd lengrh by wung # long seraght.
edige and the spime beved

;‘:—_. =
P\&
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Sidewall supports need
w be levelled to o
perfect vertical

Pl commwrn of Fommtiaw
Tty Pt 10

The top of the porsd
wdge should be
carculy chrcked fo

Pas s 4 e
Mg Probans

Stakes, pointed on one end, are tapped
into the ground 6 to 12 inches behind the
ponds edge. The first stuke is designared
the datm peg, the guide which all of the
others will be made to ageee with. The top
of the datum peg will reflect the ponds
upper edge or the anticipared water level.
Ulting the straightedge rested on top of the
darum peg, the next peg is pounded into
the ground so the other end of the straight-
edge rests upon its top, indicating both

pes are set into the ground ar the ime
level. The next stake is pounded in 1o agree
in level with the one just leveled, Once the
pews have heen set level ull the way around,
double-check them, starting with the
datum pegt and measuring uround in the

P direction, Measure from the

datuim peg o leveled stakes ncross the pand

area for extra asurance.

The pond edige levels may he set highey
than the surtounding ground 1o frevent
surface ninoff from flooding and possibly
contaminating the pood. This change 1
rade can be uchieved either by griding thye

immediate surrounds of the por by
using dirt from the excavation w | up
the pond’s area. In rainy regions it is o good
idea to have the pond’s edge four inches

higher than the surrounding grade. 1f the
pond edizes will be buile up, the soil should
be very well tamped before the stukes are
measured into it
For larger ponds; a water level may be
used. Although sophisticared hose attach-
ments are available, sufficient length of
clear hosing ro reach across the excavation
will work with a darum peg and stakes.
Onice the turf has been removed, pound in
the datum peg, s top edge reflecting the
ponds rim or water level, Fill the clear hose
with water, taking care no air bubbles are
within the warer line. Tie one end of the
hose firmly to the ditum pegt so the water
level in the hose ngrees with the wop of the
datum peg, Bring the arher end of the hose
P nexe 1o the datum peg, taking care not
toupill any water from the hose, otherwise
It will be necessary to start the procedure

Mgain: When the water level in the loose

1 of the hose agrees with the datum end,

he water I THE HOSE LEVEL
4 4y VA Topof peg will be
Wnery pen.. 4 hen care LW o water level
U

excavator will probably

15 that requires the

proximately grovnd level; the ediging
e the pond to just abowe the
surroumding bevel to prevent surface
Vit is runff from entering the pond

ain specific depths

LISING A HOSE LEVEL
Thouarsd ench arake o water kevel
/

,_

Tape marks water kv =

N

't\ } f:;'

Datun peg =




EXCAVATION

Smaller water gardens can be excavated by
hand. Remove one shovel’s depth ata time
from the entire pond area. (To ecase the
cleanup job, have tarps nearhy and pur the
topsoil and subsoil on them. ) If a shelfis to
be constructed within the pond, mark the
edge around the excavation once the de-
sired depth has been attained, The shelfs

Established levels of area

Single trench created by turf remy
(can be used to make a concrete «
if desired)

Step T soil 1o base of shelf fully
removed

EXCAVATING A LOW-LYING AREA

Excavation spoil erestes slightly higher

—

wigrmal sbope of land #

TING A SLOPE

wuld be at least 12 inches, al-
hough 18 inches or more will allow extra
ability as well as enough space |f wall
reinforcements must be used. The excava-
tion proceeds in the same manner o the
pond hottom.

Except for construction of larger nitutal
ponds with gently sloped sides, most ponds
should have nearly vertical sides, at least
from the shelf to the top edge. This allows
pond edging to be construcred with a mink
mum amount of visible pood wall, A slight
slope i the wall can appear a definite bulie
in the finished pordl. Keeping the sides
nearly vertical from the shelf down 1o the
;xn\dhnmmnknﬁiamnmﬂﬁ

pond. Imagine tryimg walk uphill on
wet, shippery moterial; dsstmet, tairly level
“seeps” are siber andd easier 10 e

Excavate the very botrom of the pond
with a shope to a deepet sump area, wally
at one end of the pond, for drsining the
pond by & submersible pamp. This simple
construcnion prechides the need for com:
plicated botrom drains

Be sute, also, thut the depeh takes meo




Should the pond be planned for the low.
est area in the yard where water normally
accumulates, plan the excavation so the
spoil is used to raise the perimeter of the
pond. Tamp and compact this soil well, to
prevent its settling in subseq

U years,

Likewise, ensure drainage pron
neath the pond’s membrane

15 be-

A pond excavated on a slope will require
that the lower end be built ug in, well-
tamped spoil from th can be
used. Generally, subsoil ble than
topsoil. It may be necessary 1 rporate

soil reinforcement such as

DRAINAGE

In areas with a high water tahble,

s membrane up from

- l_r-
&
9 w~
¥4
M =
Q
[~
a round-about return to the onginal drain- g
age direction on the other side of the -
pond.) Line the entire trench with a 2eo- PT
textile fabric char allows warter passage A drainage tile set at ¥

without admitting soil, if desired. A per  the pond botsom will
orated PVC pipe is placed in the botom o~ prevent the liner from

. G ) | inches of
stone placed over the entire p
bottom will suffice. Two or three inches of

d over this.

ery high water tahle, i

install d

and the trench

tace. The trench may then

IN-GROUND DRAINAGE CONTROL

piping away from the

with mulch, plantings, orsod.

filled with  bubbling up in high

rsoofthe  water table areas.

L ) —
Shalhding Prodrss

o £

Beinch width

('.I\M'I.Tlm chorh

Clean combed
SIOne OF Pes g

danch mpd-
plesmi pertnd
drampipe

Wy




POND OVERFLOW INTRUSION
DETERMINES WATER LEVEL

OVERFLOW PIPE INTRUS
FOR A LINED POND

~ Elbow

Pipe-intrusion liner
N avetlaps pond liner
Silicone seal

weerl liner
sections

POND OVERFLOW WITH LINEUPS™

e overlow

'LE EARTH POND OVERFLOW

= ___ﬂ_‘.h,,_x__ -

Standpipe —

et

—

—

ElRow

IS R e

~—— Standpipe

— Tank adapeer main body

i
P

Concrote antisseepage collar

Concrets 2¢ comspaceed

hardcone mnfoecrmet

Fond Construction Bases 29



“3 ESTABLISHING A SHARP
~ POND EDGE: CONCRETE
(COLLARS AND FOOTINGS

A sharp pond edge is especially critical in
lined ponds that are commonly edged with
flat stones. Whatever edging is used will
MWsﬂatmrfwe If the edge is
. ‘#-

s easy to create a sharp edge in hea
L C Mmuﬂmlkmchw‘z

L“ho&nhmmlvnkobeuscd Be

sure to leave a gap for cables and hoses, if
 desired

frost zone in the soil. W plastic
forms may also be used.

Pour the concrete in two applica-
tions. Pour and tamp the fir 1. Place
wire screening or rebars ove: layer in-

side a boundary of an inch of t = concretes
edge. Pour the second layer ove: this rein-
forcement; tamp and smooth it. This con-
struction, which is used also for concrete
footings, is very effective in warmer cli-
mates, bur may be impractical in zone 5 or
6, where the frost line may be 2 or 3 feet
deep. The concrete, however, will gain
some protection from ground-heaving if it
15 poured on a substantial layer of crushed
stone,

Even 5o, it may be more practical to us¢
concrete or cinder blocks to create the
pond edge. The ponds shelf should be ex-
cavated of sufficient width to accommodate
the block wall. Embedding the blocks in
cancrete may provide extra stability, as will

filling the block hollows with concrete.
Since the blocks are only eight inches
high, an additional row of half-blocks, solid
pavers, or solid engineering bricks may be
NECEessary.

If heavy clay soil is readily available, it
may be shaped and well tamped o create
the necessary sharp, vertical edge. Stabilize
soil that is built up around a pond by add-

1g 6 to 8 ounces of dry cement per shovel
fairt

GARDEN OVERFLOW FOR LINED POND

Concrete blocks may be
used to create firm,
sharp edges for the
pond.

Phcess by Otioss Jukve.




ESTABLISHING A SHARP
EDGE: LINEUP™
CONSTRUCTION

LineUps™ were devel yped by Dave Smith
of Serenity Pond and Streams in Seal
Beach, California, to solve problems with
creating vertical, load-bearing walls in

STRAIGHT-SIDED CONSTRUCTION WITH LINEUPS™

Backfill with 8 oz, dry cement

per four shovels of

i
Original
excavation .

soil

]

Grade soil 1* down and
wway from pond edge

| 6_1”
e T N

ponds. Each Lineup™ consist
impermeable plate, 18" higl
and a ribbed horizontal be
open to allow passage
roots. The molded HDPE
with 144" rib-reinforced
are especially useful for
that must support heavy
that must be built up to

To install, dig the po
first dig down vertically !
shelf thar drops vertically
The first LineUp™ estal
grade by which successive
levelled. Using sand or soil
the Linellp™ through the @
zontal beam until the uni

filling for about nine inches

Leave enough space at the to;

s of a vertical,
16" wide,

18" X 16",
isture and
erial is W',
LinelUps™
edge areas

it for areas

in steps;
we an 18"
¢ 5 inches.
the level
atons are
ill behind
f the hori-
stabilized.
f the back-

of liner to be

\

I\‘._ — LinelUp™

— A

\ |

pond wall

In mixing “soil
cement” into the

be sure any
organic matter has
been removed
from the soil.

Vertical plate construces load-bearing

overlapped and held in place by the re-
mainder of the backfilling. In areas of
heavy edge loads, reinforce the backfilling
with “soil cement”—eight ounces of dry,
powdered, portland cement mixed int@
four shovelfuls of soil, in a ratio of 30:L
Narural soil moisture will set the concrete

within the soil.




MOVING HEAVY ROCKS

Afer LineUp™ s trstalled, build
up the shell with well-tamped, dry

& cement-retnforced sl

L Serengthen the shell with crushed
X some OF B COnCrer Har, o desired

m LINEUPS™ FOR turf, concrete haunches hel the pond
mfm FITTINGS edge and preserve the wan A con-

Linelp™ Tt haunch is triangularl: ed with a
:‘lmm::::-ﬁrhhm broad base fapenng up irmow  top
““mu ““'m"* edge. The pund liner is carr ver it and
Mlhdﬂm Cost the finer. then dipped back down inte the soil for
h“MW“L camouflaging. If a haunch must be o
icone and clamp it into place with bulk- large ro be constructed free-form, form it
wm by h‘“‘"?"l\kihﬂ short strips of lumber.

The haunches need not be of one plece;
they need only be close enough together
that the pand membrane does not dip be-
tween them, creating potential leaks.




Chaln or heavy rope pulls rock from
sbove .. .




T,

3. Thirn, uneven brosks: with: the chisE
peen of o brick hammee




6. Butter brick end with sharp downward motion

= T T

7. Shove brick into position 1o force out excess mort

ONCRETE FORM CONSTRUCTION

Pour and tamp comcrete into the plastic Remove the plastic form.

Jorm 4.

i Repeat the pouring to complete the desirrd
Smooth the comerete in the form and allow it area.

to set firm. Photos cournesy of W Bmeter Compay

Frud Censtruction Basies 41




Chapeer Three

PREFORMED PONDS

tiberglass-reinforce

rions, bur will not last as long

within a few years.

irsell may be under warranty, the prospect

W

Two preformed ponds
appear to be ime lamge
pomd with a bridge

CTUSIOVET.

Fiberglass preformed
COmMSTTR Teomns are

muilable in both pond

o coursewy Jorma.

Proforsed Pty A3

DT



BASIC INSTALLATION OF A
PREFORMED POND

A professional prek wmed Installation in
volves more than simply outlining rhe
pond, diguing the hole, and backiilling
around the pond. In the firse place, the
edie of the pand should be an inch or two
aboee the surrounding ground 1o avoid sur-
face run-off entering the pond and possibly
contaminating or flooding the pond. Two

inches ot sand should be placed in th

as well as

bortom of the excavat onth

surfuce of shelf excan ns. [his requires 3

decision prior o excav n: should the

Excayitl i'.IL'-|IIL-: AN EXTE amount tor rhe

sand cushion, or should it be dug ro fit he

actual pond shell, in which case the sand

will elevate the pond

ing ground! If the lat

tor the pond edging e firmyan

underlayer of crusl

1&t suppor:

Place dirr f € excava-

tion or fresh topsoil in rrounding
area to camouflage the sl

tion of the pond. If tf

stalled in a curfed area,
inch-wide strips ro round
marking

Before any exca ser thie

preformed pond in

and check the ground L he entire

A limestone rubble
eige ncorporates @

waterfall to comouflage
the pond edge LY 5

in le nonitor these

= gite with § welgh!

t the edge

the excavarion. (See Chayj

{ as @ guide

mor n o correct ley

imd. Excavate a shovels

use dirt trom the pond excr

up the portion of the perimeer that s not depth at a time across the entire outlined l'"_‘w

level. Blend any accommodations into the  form. Compare the depth of any planting i :’:
notural  shelves with the shovel depth, Excavare the ﬁ_.‘_

surmounding ground o achleve a r




placement of stone
hides the preformed
pond edges.

Placmcs b vz fachoom

Careful selection and

TIP

If the pond level
appears uneven as
the water is put
in, grasp the pond
-edge and jiggle it
wntil the level is
Testored.

Plants effectively
conceal a preformed
pond's edges.

Fhona by K Nk

A minimum of
two inches nf sand
backfilled vrider
and around the
moulded pond vaill
protect it from

|
{ TIP
|

entire form to this depth. Set the pond
shell back on the site and mark around the
pond’s lowest level.

Once the excavation is completed, use a
spirit Jevel to verify the perfect levels of the
shelf and borrom areas, Clear away any
loose soil, rocks, or roots. Smooth a two-
tnch sand cushion over the entire battom
and shelves, ramping and carefully check-
ing thar the levels are maintained. Keep a
haose handy, spraying the sand as necessary.
Dry sand will easily slide off the shelf, fill in
the bottom edge of the next level, and
make level pond placement impossible.

Ser the pond into its excavation and
check the level of the rop edpes as the pond
is filled with an inch or two of warer,
As the pond fills, gently backfill the sides
with sand. Use a hose with the water run-
ning slowly to wash or flush the sand into
the side excavation. Fill the pond nearly
full, simultaneously washing sand down
the sides of the excavarion o that backfill.
ingand waterfilling are performed ar about
the same level, Continue o monitor the
level of the pond’s top edge.

the ex
ment and the top edge is perfe

svel, the

edging reinforcement can wstalled,
This may be a concrete ¢

reinforced soil, or a layer of crus}

as necessary. (See Chaprer 9 for edg
completion. )
1f a waterfall or water course i

in conjunction with the |

8 for procedure.

Chaprer Faur

LINED POND CONSTRUCTION




If any one product can be credited with
u-\\}l.uurfmtlnu water ;:'.1rdrn|nu, it '-\'n'.||'J
have to be the flexible liner. Although
some enthusiastic would-be-water-
gardeners have used the least expensive
and most readily-avatlable materials, such
as thin plastics or swimming pool liners,
these liners are not suitible for warer gar-
den ponds. Even heavier grades of plastic
sheeting puncture epsily and degrade

quickly, often in less than three years, Vi-
vl swimming pool liners may be treated
with algicides thar prove toxic over rime to
t color ap-

fish and plants, Also, their i

pears artificial.
I the past, PVC liners were ¢

used for water gardens. More
plastic sheeting, they coitld be expet
last 10 to 15 y
specinl care to protect them fr
grading LIV sunlight.

While butyl was the liner

5. Howe

offering elasticicy, durabiliy, ar lity,

it was expensive. However, Fire
ber Company in the United St vel-

oped a comparable syr

ing, EPDM, ethylene pr ne
monmer, commonly called 1

This black, flexible liner with a ite
expectancy offers the p li

ties of the butyl and is priced comy

Cavalion. JSOme st

Joe B. Dekker of A

f carpet

scapes in Wycliff, New Jersey, has

cated the use of layers of nev €1 (o an

inch thickness. Joe has nou

later, in re-excavating a pond, the news

rated into

paper underlay had deter
dery form called “gley.” Joe notes th ami-

ple of a fluid poured into dry flour—the

liquid is repelled. The applicari
1 flexible liner construction

principle i

means that small puncture holes in ¢

liner do not result in water los
water is repelled by the powder-degraded
form of newspaper on the excavation side of
the liner.

Speciul synthetic fabric underlays or

ble

gh o pro-

-thermal texti

These pro

1 potential pi

tect the liner fr ctures
i way up

opment is

CALCULATING LINER SIZE
Alth =d

LIS @

y be calcula

ough the liner siz

el

until the excavation is

a o t
d and final measurements can be
taken. Unless any sidewalls, including

ntly sloped, the shelves

shelves, are only

Fabric underlay such
as this black geo-fabric
helps protect the liner,
”

vt by LNt ko

Newspapers or
cardboard can also
be used as a liner
underlay.

Phors courtess of Marshand

Adusrs Nareres

| Imi(xrr-imdm)‘r
carpet used as

| senderlay should |

| be slashed, 1
prevent collected
water from lifting

| the liner

Setting a large liner
reguires the assistance
of severnl able-bodied
friends.

Prote Carww of Formoes




shape. Add 10 each figure any depehs from
o 62 shelf, from shelf eo bossom, o top 11
letiom, @ the case may be. If the entire
pond has a planting shelf, che depehs o the
mu-&:d:dfmddmal\:lfwdwpwd
“boreom may be doubled 1o account for the
same measurements on the opposite side.
The depeh figuires mics account for the depths
o epposite sides of the pond and mist be
gdded 10 buth the width and length base fig-
s, At least an extea foot should be added
to the width and length figures o allow for
an extra six inches around the upper edge
that will come up behind the pond edging.

Liner Sire: Maimum Length + 2
Diepths + 1 Foot x Maximum Width
+ 2 Depths + 1 Foot

BASIC INSTALLATION OF A
FLEXIBLE LINER

hﬂﬁwﬁw.:rmmm
installation, the levels should be estab-

lished before any excavation is begun, With
5 lined pond. the shelves and pond bottom
need not be perfectly level; it is the wupper
edge of the pond that determines thar the
water level will be the same on all sides of
the pond.

Soil-type permitting, the sides of the
pund should be excavared as steeply as pos-
sible. This allows the top edging to best
conceal the liner. Vertical sides coming
down from plant shelves will it easy
tostep out of the pand; a sloped side will be
shippery and dangerous to walk on when i
is necessary to be in the pond rally,
clay soils are the easiest to car Ives
and pond sides into, Should
sandy or loamy, make the stope 1
ual, This is appropriate only
shallow or a very large war
Wooden forms, concrete collars
blocks, or LineUps™ may be ne
form the pond sides, (See Chapr

Although many commercia
show installation directly into
such installations are not as dural
long run as installations thar inclu!
ble side reinforcements to SUPPOrT heavy
stunework and planting shelves, Ford sides
may deteriorate beneath the liner, the sides
may bulge ourward from water pressure and
pullthe liner down, perhaps creating water

and stonework may settle and dis-
ruptthe level of the pond, Even the gh the
sides are excavared nearly vertically, only
the heaviest of clay soils can be expected to
hald its shape praperly.

Likewise, make provisions at the top
edge of the pond w0 accommodate the
Weight of diny stone wsed. A clean, sharp
::E B mandatory as stone will rest upon
1 lukb‘:l ﬁ»‘:‘mm‘ﬂm}y if crushed stone

provide support for stone-
whirk, some manner of edge formwork will

Liner_

1

27 laver of sandd

reinforcement

ivation procesds with
utline marking on the
wal one shovelful
Ince the hole is deep
: ate the planting shelf,
mark the outer edge of the shelfso it will be
18 to 36 inches wide. Then dig out the next
level of the pand. The final depth should
be sloped slightly o one place to facilitate
pond drainage. The shelf and the pond
bottom need not be perfectly level; they
need be only level enough thar plant pats
can be set upon them. The upper pond
edge, however, must be perfectly level.
Clear the excavation of loose soil and
any protruding roots or loose stones,
Smooth a two-inch layer of sand over the
bottom. Spread sand on the shelf surface,
bur keep it suitably moist 1o prevent it from
sliding down and creating a slope o the
wall. Carefully fit an underlay over the

ennire excavation. If the underlay is cut
from several pieces, it may be necessary to
anchor it in places with bricks or ssone.
As the sand and underlay are installed,
the pond liner may be unfolded to warm in
the sun. This will help to ease any creases
and fold marks. Butyl and EPDM Pond-
Gard™ will not have fuld marks. If the day
is sunny and hot, black lners will be quise
het to touch. Thin garden gloves may be
necessary to protect hands from bums
Drape the liner gently in the excavation
so that ar least six inches is in excess fully
around the perimeter. If the pond is so large
that setring the open liner into the excava-
tion is cumbersame, fold it in half snd lay it
into the hole, unfolding it gently. Remove
any weighes on the underlay in the process
Although some pond installation direc-
ticns suggest anchoring the liner Joosely in
the holg and allowing the filling water
pull it down, this may nior be the wisest way
to proceed. EPDM or butyl liners are not
likely o develop weak spots from being
stretched, but other liner materials may be

Linedd Roued Constranction




mcmfuunm&wdw!:!“f
e pond. Whileftting the liner, combine
gi‘i’:dmuﬁ‘"“wihk' &
folds. mitred fnwards will appear smooth
ol flat from the outside. The more flexible
_wre&mmdwbqkingdm
will be.

Once the liner is folded and ficeed,
wmﬂgmmdwmpﬂdﬂﬂ
with stones or bricks. When the top edges
of the excavation are fully level, begin add-
ing the water. Manitar the folds and adjust
them as necessary while the water level
rises, Fill the pond as near to the top as
desired 10 ascermin the level of the rop
edie and the sectled fitting of the liner. The
pand can be left alone for a day or two o
llow for any liner sertling, When it is rime
tofinish the top edging, use the submerged
recycling pump to remaove enough warer to
work comfortably around the edge. (See
Chaprer 9 for edging completion. )

FLEXIBLE LINER INSTALLED
BEHIND POND WALLS

Installing the liner behind the walls of the

pond lends itself ro formal constructions, as
wellas to beautiful adaptations of informal,
natural looking ponds. A
tion might use bricks a nterior pond
wall, or perhaps concret ks that are
then sealed with black
or neoprene paint. Infi
h.ave w:l”s l‘f stone, «
rubble.

Thecritical factor in
tion within the pond i
MOEAr Or Concrete prop
to involve several warer
pond has been compler:
in the first water change
process. Waterproof paint
other oprion,

Naturally, constructing walls of brick or
stonework means that the walls will be
tomlly vertical. Such weight needs ade-
quate support to prevent it from settling
into the ground. The best way ro support
such walls is to install a concrete footing all
the way around the pond base. This footing
<an be extended as a concrete base for the
pond bottom, too, (See Chapter 3)

Problems can later arise if the concrete
footings are installed above the frost line:
In central Indiana, for example, It is rece
ommended that any concrete footings bf
three feet deep. Areas colder than Zone 3
require even deeper foorings. Obviously,

nal construe-

roof sealant
mnds would
or layered

{ construc-
iwralize any
his is likely
+s once the
ing vinegar
peed up the
ealant is an-

this is deeper than the usual two feer
planned for 4 water garden. Considering
the time, expense, and experrise required
to pour such thick lavers of concrere, a layer
of compacted, crushed stone and sand
might be a practical choice.

Excavare the pond to the desired depth,
procedure for concrere col-
onstruction described in

working ro the appropriae

Onee the concrete footing

wrete block construction can

> pond bottom: Either

base beneath ar on

the compacred-

overing for the pond

iner into the excavation,

Anchor the edges of

ound the top perimeter.

underlay and place it

wver the fooring of

ement. Spread news-

rp of some sorr on the pond

mte cleaning. Build the

sacribed in Chapter Five,

ertain that the work proceeds up-

tfectly level and thar no sharp edges

profrude from the back rhar might punc-

ture the liner. (Smooth any squeezed mor-

rar flush with the back of the wall.) The

wall should be constructed towards the

back of the concrere footing for the greatese
stability.

Once the walls are o the edging level,
gently pull the linerup and weight it on top
in order o backfill behind the wall. Proes-
stonal backfill material is i lean morrar or
lean concrete mix. This may be mixed
heavily with soil backfill. Dry “cement
soil” discussed in Chaprer Two, may also
be firmly tamped into the excavarion, {See
edging completion in Chaprer 9.3

CONSTRUCTED WF
WALLS

This construction method is similie o thar
of 2 wall buile inside the liner. Exesvate
wide enough to sccommestate double-wall
constriction and deep enough for a fooring
below the froue line.

Once the concrete footing has cused and:
will suppore the wall, construce s concretes
block wall. Mainmin a perfect level up to
the ground’s surface. Build the wall on the
back half of the foaring.

Tamp the base of the pond well and
cover it with sand. Place a protective un-
derlay inside the excavarion and fir the
limer, folding as necessary. The fitring may
be awded by spacing bricks around the in-
side bottum perimeter, around the hack of
any shelves, and around the rop edge.
Next, fit a second laver of onderlay over
the liner where the mner wall will sir upon
the hmer. Construct the mner wall with the
stonework supported by the imner half of
the concrete footing.

Before constructing the capping, back-
fill between the ground and the outer wall
construcrion. This hackfilling can be lean
concrere (8:1 ageregate to cement) stiff
concrete mixed in with the backfill soil, or
ample dry concrete mixed in the hackfill
soil. (See Chapter 9 for edging
comstructions. |
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inner walls Vel with  cost ofrnderin. New
tralize any concrete or mostar used around
pond ar treat it with a sealant to pre-
lime from leaching into the water and
feopardizing the fish.
~ Even the most expertly built concrete
~ pond i offered lang-term protection if it is
constructed wichin and upon a sturdy
EPDM-type membrane. Establishing levels
“before starting and frequencly verifying
the construction process is essential
final product is to be perfectly level.
scavation should accommodare the fol-
lowing base and wall thicknesses:
4106 inchesfor smllponds
6108 inches for medium-sized ponds
810 10 inches for large ponds

i ;-‘ Suggested Concrete Mixes
mp | Founbtins 1 cement 02 prs
. nd. II ",&w . :

- Pondbases 1 part cement to 2

il s 03 s e
o 1-inch aggregare

sharp sand to 4 parts
Aaggregate

Airentraining agent—millions of tiny ajr
bubbles are trapped in the concrere to pre-
vent the concrete from cracking in cold
climates. A concrete mixer is required.
Calcium chloride—this makes concrete
ser mare rapidly than usual, thereby pre-
venting freezing and expansion, which can
fracture the pour.

Set-retarding agent—used in weather hot-
ter than 90°F, to keep the concrete from
setting too fast.

Plasticizer—this additive reduces the
amount of water in the mix, preventing
excessive shrinking and crackis

Color agents—rhese should b d dur-
ing the mixing process t r the
concrete.

PREPARING THE SI'l

Check and stake levels! Once is 1, the
level of a cancrete pond cann rered
without inviting weakened are Iring
repairs, and frustration.

Be sure the excavation will v for
appropriate base and wall th S5E8.
Spread a good layer of compacte: lcore
into the pond base. The base 1| sides
should be firmly tamped before construce-
ing the concrete forms.

Be sure all supplies are on hand as you
begin wark. You don't want to near the end
of construction and discover you haven't
enough reinforcing material or cement!

CONSTRUCTING THE
CONCRETE POND

It is assumed the excavation allows for per-
fectly !MI op edges and base and wall
thicknesses, as well as that the excavation
hubunuanmth:d. the soil tamped firmly,
and well-tamped hardcore reinforcement
eovers the hase. Because a durable liner is

CONCRETE BASE CONSTRUCTION

| °

Lise a plastic sheet I
o prevent soil from -
falling onto the base

Loncrefe ——

d heneath the pond construc-
table underlay may also be

begin the concreting at an early

wir in the day to complete the

in ane day— both base and walls

¢ be poured on the same day. If rrucks of

concrets are to be broughtin, try to coordi-

nate delivery so thar the work may proceed

simulraneously. Be sure to have enough

friends, relatives; and nelghbors an hand
to keep the process moving!

Conerete forms should be in place before
the pour. If walls are to be constructed of
conerete blocks, they may be constructed
the day after the hase is poured. However,
the newly poured base will need to be pro-
tected with wooden planks.

Base Construction
Pour in concrete and tamp it down a5 you
work backwards. Larger-size ponds will

merit the use of a mmping board. (See
above. ) One complete layer of concrere 210
6 inches thick is poured und ramped.

Next, pasirion wire mesh or metal rods
aver the fresh concrete. Apply a second
|ayer of concrete of approximately the same
thickness. (If the second layer cannot be
poured in the same day, roughen the sur-
face of the first layer with a stiff brush while
it is still wer. The following day, lay the
reinforcing materials and thoroughly wer
the first laver of concrete before applying
the second layer, ) The thickness of the two
layers will depend upon the climate one:
temperate climates will do fine with 4 1 6
inches in toral, while northern climates
may require as much as 12 w 15 inches in
total thickness.

I a professional will come in and spray
base and the sides constructed {n one appli+
cation for a seamless pond form. Position




the base reinforcements at the center level
of the total thickness and then bring up
the sides. The reinforcing mesh and
rodds should be fully constructed and tied
‘carefully at any overlaps to allow the

speaved conctete to flow freely around
theem.

POURED CONCRETE WALLS
Vertical sides require the use of wooden
forms known as shuttering. |§|'.l'lcpuld is
infocmal with gently sloping slides, shutter-
ing may not be required, However, even
the Informal pond that features heavy

hitectural structures weighing on the
sides will require shuttering for maximum
strengeh.

While the concrete base is still wet,
roughen the edges with a stiff brush ro
provide maximum bonding potential with
the walls. Any reinforcement that was used
in the base should be uptumed and ex-
tended into the bonding area of the walls.
Prebent mods are available of 12 inches or
more in lengeh from the bend; these rods
provide maximum strengeh ar base-and-
wall joinings.

Shuttering of the same thickness is in-
Wﬂﬂhﬁi in place with crosspicces.
Be sure the 10p of the shuttering is perfectly
Jevel! The shustering boards should not cur
mwmdﬂummm will

e the ponc se and the o e b

should be troweled pertectly level with the
form on the pond’s inner edge. Trowel-
ing with a slight slope back towards the
surrounding ground facilitates edge
Construction.

Should the sides be uneven, fill the gaps
with concrete by supplying additional shut-
wering. A gap left behind such un area can
later be filled in with hardc t a lean
concrete mix.

CONCRETE BLOCK ' ' LS

Using concrete blocks to « it the
walls greatly simplifies a con 15LTUC
tion. By their nature, howe ncrete
blocks are suited only to mo il geo-
metric designs. Solid, fo thick
blocks are commonly used 1 con-
struction, although larger, h blocks
may be used as well. Hollow bl wist be
filled with a strong mix of con 15 they
are laid. Even greater strengr! hieved
with a double wall of hollow block: ind the
area berween them filled with concrere.
An advantage to block walls is that they
may be installed the day after the concrete
base is poured. Be sure to roughen the base
edges where the blocks will join while the
concrete is still wer. Reinforcing rods
should extend out and up into the area
where the blocks will sit to creare a solid
joint. The reinforcing rods should extend
up the back or ground-side of the wall
construction in solid concrete-block walls.
Naturally, it is imperative that the perime-
ter base of the pond be perfectly level since
concrete blocks are preformed. Extra care.
aswell, should be taken ro maintain consis-
tency in the thickness of the mortar be-
tween the wall blocks. (See Chapter 2 for
Mactaring of blocks.) When building up
the block wills, remember 1o plan for a

thick laver of moetar to embed the pand

edging in, If necessary, replice the top

layer of blocks with solid, engineer

ing bricks to accommodare the heighe
requirements.

To accommodate shelf construction, the

m wall of the pond may be two or

three blocks wide and then drop back to s
narrower width, Wider shelves can be cons
steucted similarly, shaping the excavation
to fit such constructions. A concrete ot
ing is generally advised for support of the
shelf walls if a concrete base I not
provided.

CONCRETE BLOCK CORNER
. CONSTRUCTION

i

\

Interlock comer blocks or bricks foe

CONCRETE BLOCK WALL CONSTRUCTION

m—— o

Hollow Block filled
with concrem

Concrete footing or base




Procedure
&qmuhnm:-d-w
1. Conutruct the conrete bise Rendering coared
2. Mortar the concrete block lower wall with black sealant
3. Backfill the concrete |

4, Comeruct the concrere shelfbuse ot
5. Mormar the concrete block upper
el E
L+ 5 Backfill with well-tamped concrew —T
7. Make the mortr base and set in ;

ader 22 Concrete block

'."A. "L Well-tamped

i t concrete back

* o 4— Concrete bas

—- Well-tamped
with sand over

SOLID-BLOCK
CONSTRUCTION

This type of construction requ 1At a
good-sized caviry be lefr behin wall
construction for concrere backfil The
wall-base joint should be reinfurced with

appropriate rods, as discussed above,

HOLLOW-BLOCK
CONSTRUCTION

Properly reinforce joints between the base
and the walls and between the walls and
ﬂ“_t edging. Fill the hollows of the blocks
with a 3:2.] conerete mix. Place rebar in

:I'Il:c::nmr of the hollows every 2 or 3

EXTRARE

INFORCEMENT

ds or strong mesh can be

id block wall construc-
the extended and up-
from the pond base
ent behind the blocks.
n poured concrete behind

ng rods or wire mesh in
the hollow blocks. Attach
to the reinforcement that
he pond base. Fill the hol-
tamped concrete.
ck construction requires
inforcing rods or mesh in the
cen the two walls, as well.
-onstruct plant shelves of poured
. be sure to reinforce them

conc

adequately.

RENDERING CONCRETE

Rendering is important to give a smooth
finish to the final surface of the concreted
pond. Especially during spawning, fish
may brush against the pond walls and suffer
injuries that can develop into bacrerial in-
fections. A smooth finish is also more com-
fortable to work around while tending the
water garden.

A rendering coat should be three pares
sand to one part portland cement. [tcan be

applied within a day or two of the concrete’s
hardening. Waterproofing involves using
an additive in etther liquid or powder form.
A black pigment can also be added to the
mix to give the pond a natural, deep
appearance.

A similar option is black, neoprene
paint. This product should be fish-safe and
applied in rwo separate coats, with a good
drying period berween applications.

COMBINING CONCRETE
AND FLEXIBLE LINERS

The method of using 2 concrete pond form
either beneath or over a flexible EFDM
liner combines the best of both worlds: The
liner is not affected by temperature ex-
tremes, while the concrete provides neces-
sary support for the pond and its edging
Because clay soils can shrink in dry periods
and looser soils can shift and sertle, the
concrete form provides an often-needed

stability.
1f the liner is used over the concrete, it is
not necessary for the concrete sub-pond

Rebar reinforces hollow
comcrete blocks for
strength and ssabiliey.

Phaonr e vy cioon

Using a liner beneath

enyures cracks do not
Pl v H Nanbi




T

For the strongest
mortared wall, lay |
only three vertical
courses a day.
Work carefully
around the
“green” layers

from the day

62 The Complete Fod Builder

be as thickly constructed. Even though the
concrete beneath may crack from weather
or ground shifts, the
ported and inract |

Such support is also possible simply by
mix into a couple of

liner remains sup

mixing a stiff concre
inchies of the pond excavation and ramping

it firmly

Whether a thin concrete shell or a
concrete-reinforced soil base s used, an
unclerlay will protect the liner from pres

sure abrasions caused by the water or the
weight of people or plants

WORKING WITH MORTAR

Mortar is very similar to

ACTetE EXCept it

does not contain stone aggregate and

therefore lacks the strength of concrere
Morrar is used to embed stonework or
bricks arcl create seals between them. It is
not an all-purpose glue. Any stonework
used with mortar should first fit where it is
placed

Masonry mortar has a bit more f
ibility than regular mortar mixes: it con-
tains lime, which helps the mix resist
cracking from temperature changes. Al-
though mortar comes premixed in 80
pound bags, in both the regular and the
masonry mixes, it bs less expensive ro mix
your own if large quantities are 1o be used.
A standard morear mix is | part lime, 2 parts
partland cement, and 9 pars sharp sand

Be sure it is thoroughly dryemixed with a
hoe or shovel before adding water, A large
wheelbarrow is a convenient mixing con-
tainet. Add warer a bit at 3 time and mix
with the hoe. The mortar should stand i
peiks and create suction when a trowel s
wiggled flat inco it 1 the mix {5 100
wtll rum Af i
well

Stop adding water just before you think

thm, n
too thick, it will pot bond

ity enough—it seems (
the last cup added. It the
more premix or more
Alrernatively, let the n
hour to allow the water

face and then pour it

mixture 1s

WHter starts 15e T

working with the s
bottom of the mix

In working with ston

inch-thick layer of
stone firmly into place. Tt

some of the mortar, which

with the rrowel. In wy
brick is "buttered” b
thin layer of mortar.

To get mortar into a join

side after the

little mortar on t

trowel, near the tip, and s

crevice with a push-and-wipe
is called “poinring up." Mort
uniformly recessed so the st
pears to be jutting out from a rece
beneath ir. Rec

t0 12 hours after the work has been done.

ing can be |

Tormed up

After the mortar is crumbly, a wire brush
can be used to finish the recessi
Curing both martar and ¢

the chemical action o be completec
wotk must be kept moist for up to six days.
Cover the area with plastic sheets or wet
burlap. Once the mortar or concrete has set
and won't wash or run out, moisten it with a
hose twice a day, more frequently in hot
wenther,

Even the neatest mortaring will have
smears and staine on the workface. Some
can be remaved during the erumbly st age of
curing with  wire brush, Stubborn stains
can be removed with a solution of 1 part

muriatic acid to 10 parts water

Chapter Six

RAISED AND SEMI-RAISED
POND CONSTRUCTION i



mu;il;;eﬂlermdean
Il Children are less likely
all into the pond. People with back

licies will have fuller en-

necessary to provide extra depth or insula-
tion to prevent the pond from freezing sol-
idly in the winter.

Because raised or semi-raised ponds re-
quire vertical sides for strength, it is usually
best to construct them as formally designed

gardens. However, using mortared field-
stone or rubble in a circu!s© form can ac-
commodate a semi-form: me.
BASIC PRINCIPLS
ABOVE-GROUND
CONSTRUCTION

Excavation is the same & in-ground
pond, Levels should be ¢ and main-

tained at every stage of ¢ iction.
Concrete footings, ads « hardcore,

or well-tamped, concrete-reinforced soil is
necessary. Building the pond walls on soil
alone invites collapse. Any pond buile fully
above ground should have a strong con-
crete foundation, to minimize potential
damage from shifting soil and settling of
the lieavy, waterfilled pond.
he water level is maintained up to
th «dping, mortar joinings of edging
st Id be thin and inconspicuous.
F .rs are fitted in the same man-
r . in-ground construction and
f-way over the top of the wall,
edge of the wall to be mor-
1z ‘here bricks may touch water,
e +-quality solid bricks will mini-
|| /freezing damage. Neutralize

co - mortar used in the pond itelf
or areond the edging or treat it to prevent
lime from leaching into the water. Before

constructing the edge, leave a groove or
space to accommodate electrical wiring if
an electrical box is not built into the wall.

Ourer walls should be ar least nine
inches thick to withstand water pressure,
although a pond raised no more than 12
inches above ground may have buta single
layer of bricks in the walls. Freezing climate
zones should have well-reinforced; thicker
walls or a double wall with insulation in the
center.

Fiberglass preformed ponds are usually
strong enough to require no additional wall
support. Plastic preforms, however, will
collapse without addirional side support:
simply piling soil around the walls is not

enough.

TT?: partially raised preform should be
set in an excavation that allows the pf-mIik
shelfareas tosit levelonthe A-_Mu
is then constructed to support the side
walls above the ground.

Lt S S 2

BASIC CONSTRUCTION OF
SEMI-RAISED POND WITH
LINER

In excavation, allow for either single- or
double-wall construction to the bortam of
the pond. Solid or hollow nine-inch con-
crete blocks provide stable support. Render
or plaster the outside of their visible upper
section or cover them with bricks or
stonework.

Install a footing twice the width of the :
wall and ar least six inches thick into the -
pond boteom. If the frost line is too deep to '
make a concrete footing practical, dig the
trench deep enough fora well-tamped base
of several inches of crushed stone which
the footing will be constructed on. Consult
local building suppliers for recommended
depths and thicknesses.

The in-ground wall may be constructed
of concrete blocks and then more attractive
decorative stonework used for the wall ris-
ing above ground.

Be sure the mortar used in the wall con- ¥
mmhz.ssuﬁ‘:cim:ﬁm:mmmiﬂr
mﬂsamwfealylevelbeht-mﬂlﬂ |
liner. The bottom of the pond should be :
well tamped, padded with a few inches of ]
sand, and then a protective underlay pro-
vided for the entire Zcfu'vd- Calderc:h;ﬂ :

- a kw. m‘ s lm as
xmfom sheets or wall/roof “‘“":x 2



SEMI-RAISED POND WITH

LINER BETWEEN WALLS

This construction also requires excavation

1o accommaoxdate the wall thickness to the
bottom. Dig a wide trench around

the pond base within the excavation to

 Jneachfold, the excess liner is folded in to
the wall, Fill the pond with a couple of
'igﬁu:ul'm,mbewmindtlinuh
well fitted and worit pull down nto the
 excavation when the pond is full. Filling
‘the pond completely verifies that the walls
are perfectly level and the water level is the
" same all around the pond perimeter. If the
i water level is mot equal all amound the pond
y permeter, fix the onter walls o be level before

acco dare the full thickness of the
walls, Pour reinforced concrete footing
flush with the pond bottom. Once the foot-
ing has set, build the outer wall rom the
outside edge of the footing, bur 1y sup-
ported by the footing. Smooth ozing
mortar on the pond side of the

Be sure the pond bottom is st 1 and
free of stones and rubble. Apply inch

layer of sand. Since both sides « liner
must be protected from potes unc-
tures, prepare it for installatior sand-

wiching it between two full-sized pieces of
fabric underlay. This additional thickness
makes the folds more cumbersome, but
they will not be visible when the pond is
completed, After fitting the liner into the
excavation, anchor it securely around the
bottom and top of the wall.

Construct the inner wall directly on the

liner so it sits on the inner edge of the
footi tructed beneath the liner, (A
con . may also be constructed di-
rectl iner with the inner wall
joi The concrete pond base
sh ¢ four inches thick, the
AP isting of two inches of

f reinforcement, and the

{ concrete. The excava-
thie liner size, needs to'be
commodate these extra

sccuracy of the levels before
dging. Be sure to cure,

wal f, and neurralize any concrere or
mortar befare filling the pond and adding
fish and plants. (See Chagpter 9 for edging

construction. )

SEMI-RAISED
CONSTRUCTION WITH
PREFORMED PONDS

This form of construction is easiest witha
symmetrically shaped preformed shell, Af-
ter checking the site levels, mark around
the shell’s outer dimensions. (See Chapter
3,) Be sure the excavation allows for two
extra inches of sand cushioning. A per
fectly level concrete footing or a hase six to
nine inches deep may also be constructed
for the shell to sit upon, if necessary. The
sand cushion would then be placed on the
concrete. Be certain that the shell, when
set in its excavation, is perfectly level at the

top edge.

Construct a level concrete footing as a
base for the outer wall per locally recom-
mended specificarions. (See Chapter 2 for
concrete fooring and wall constructions.)
After the wall has cured, backfill between
the wall and the pond form with sand. Add
water to the shell during the backfilling to
prevent the sand from lifting the shell and
spoiling the established level.

The concrete footing is
marked to guide m

Mortar is kept nearby.
Phoe courae ot P
Pl Producs.

Maortur is lined onto
the concrete footmg-

Thots cnsmy of Fussene
S
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9. Enginecring bricks
ure “buttered” and
faced onto the wall; the
alignment and levels
are again checked,

Phors iy Cver Jackom

10. Mortar is pointed
between the bricks and
brushed oway.

Fraa) ccamery o Frmme
Burklorg Producs

11. The pond is ready
for lining.

P by O fackn

12. Once the liner is
set, its edge is trimmed
so mortar can be
placed on the back half
of the wall.

Pheo by Ofers fackacm:

13. Capstomes are
placed and pressed onto
the wall leaving %~
between them.

P by Oltiver Jackace:

14. The sides and ends
of the gap are duct-
taped ta ease cleanup.
Mortar is filled mto the
paps.
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In Bay View,
Michigan, a spring-fed
drainage ditch war
comwerted mto o small,
natural pond suitable
for sater lilies and

wermounding bog plants.

Fhams e 1 Saalh

Earth pond construction is not suitable
generally for water gardens, which are small
relative to the half-acre or more “farm
ponds" Because resources are limited on
these constructions, this chapter serves pri-
marily to direct further research.

Probably the most important considera-
tion s who you hire to do the excavation. It
s not enough simply to-find somebody with

abulldozer, backhoe, or oth

ligaing
equipment. Just as with th water
garden, levels are extrem
The excavaror must be ade

use of level equipment and 1

ation of a pond shell. Stra it may
sound, some excavators will pile up
the spoil around the edges ar i thar
height as part of the pond 1, And
some excavators will check the levels of the
pond bottom rather than the rop edges! e is

wise to check references and to see com-
pleted projects before committing to hire
AN EXcavator.

Other considerations in selecting an ex-
cavator are his knowledge and concept of
d‘mlnap;c and the existing watersheds.
Chances are you will have ro arrange to
haul away dirt, to0, Be sure to have an on-
site place to store your topsoil. Check
around for the current prices of non-
pul\'uri:_ud topsoil by the truckload and
then offer it 1o Your excavator

if you have
o use for the topsoil, in exchange for 8
reasonable reducrion in his price.

rress of the excavation
it the excavation is per-
nd will account for your
t xcavator: ial

e pertinent

THE CLAY-LINED POND

is not one hundred percent

Becaust
watertight, pond construction must be
gh to allow for probable water

large en:
loss. Water loss can occur from Aquatic

plants growing in the pond, tree roots that
grow to the water source and form fibrous
root masses, tunneling animals, amnd under
ground springs that fluctuate in flow. Water
loss can also occur if field drainage tiles are
broken during construction, This allows
warer to enter from one end of the broken
tile and leave by the other. (Plugging up
such breakages can cause flooding prob-

lems “upstres

ay that is encountered on-site should

be very pure 1or water reention purposes
Blue clay usually indicates the presence of
liquid, running sand, ar water itself nearby

portant never to ler the clay dry

This springfed,

shallow pond will be
the home of many
water lilies and much
wwildlife.

Phaces: ty Oy Jackaon

A standpipe connected
to o drainage tile
bencuth the newly dug
pond will accommodate
raan oeeTHOoWS .

e be i e




or over the en-

P o derry e

lant

Begin excavation at the deepest point
with & method called “clay puddling,
which is used to attain more warer-
retention capacity. This method involves
compacting the wet clay as it is worked,
either with feet, ammers, or mechanical
compactors. The excavation is then filled
partially as work proceeds cutward from
the center.

THE BENTONITE POND

Bentonite is 2 form of clay thar is formed by
fossilized volcanic adh, It i named for Forr
Benton, Montana, where it was first dis-
covered. Sold in powdesed §

Pfdshm. with its e mvolve high o
fluctuating water tables, the presence of
chalk or gravel, invasive tree roors

tlne‘ude\'emnm.u“ilauh:nﬂ,

ence of ducks and

geese.
tions must be ideal if bentor
successtully. Hence, the sul

muist be tested before a dec

the subsoil contains ct
calcium jons will replace tt
sodium jons and seriot
pansive and sealing
bentonite,

[fbentonite is the method o
soil must first be prepared
'-Lf]f-th should allow an addi
layer of soil that will cover t
The base of the pond, as well as the sides,
should be clean and smooth, fairly dry, and

free of organic material. Excavate the sides

10 a gentle slope since the bentonite will
MOt remain stationary on a steep slope
Spread bentonite evenly over the entire
pond surface at o density of 20 pounds per
square yard. A rororiller may be used ©
work it into the subsoil to a four-inch

cation rate, t
and cause them to

urers recommend

removing any valuable fish before intro-

g the treatment

anywhere from

it will cli

effect is permanent

The product can alsa collect dust that
appears as 8 whitish scum around the pond
sho
ming pooi LMET.

A lthough ESS-13 will not stop runming:
_ it is an effective method of
nrrol. Applied in the compac-
Jf construction of an earth pond

secpa;
non SIRge (
thar has no viable source of fresh water, it
can mean the difference berweena dry hole
in the ground and a long-lived pond or

lake.

The natural pond at
Duncan Waser Gardens
is home to marry fish
and exotic fowl.

Phors by Bot kot

ESS-13 is used to stem
secpage problems i
carth ponds.

Phume courmeny of Sespuge Comacd

R i




Moss-covered moks add
life ond character to
this Eamonn Hughes

comstruction.

Large rocks are carved
nio shallow basins

to direct a gentle

Chapter Eighe

WATEREALL AND STREAM
CONSTRUCTIONS ..




line & water

nooks and crannies- Alwavs
coune i\‘“{-‘ﬂh

While it is possible to &t
o extend i the warerfall
most waterfalls will be lined with 2 separae
plece of membrane. This piece of liner
should genercusly overlap the pond liner

A sand cushion and undetlay beneath
the liner, as well as extra padding between
the liner and any rocks sitting on it arc
advisable. Be watchful for capillary action
that draws the water up from the pond
through fabric anderlays. The underlay
should be cut so that it provides 2 cushion
for heavy rocks while still not touching
even the highest water level in the pond
Folds irs the liner can also contribute
capillary losses

Waterfalls are usually constructed into
pile of soil from the pond excavation. To
avoid an alien-looking construction, gently

the pond liner
Of COUTsEWRY,

slope the waterfall spe
The height of the wa
proportion to both the p

around the pond

Il should be in

and the sur-
rounding site

Large, heavy stones need ampl
This may be notl
stone or stiff concre

e support

them, or it may be t

Generally, rocks hes
should have at least T
crete pad beneath them. Heav
quire the concrete base be properly rein-
torced with rebar.

thick con-

1eT TOCKS e

LI\E.D WATERFALL
CONSTRUCTION

One .
B e the waterfall shell has been dug out:
ay i X

i1 the liner and run some water through

WATERCOURSE CON STRUCTION
fuses shove wazer bevel

Seone ¢

wer liner cwetiaps kowet

evel verifies

f the rocks.

Vary length and height
o coursrway ST

; Cobbles cemented ot polv-toamed

create o DatUrsl appesTEnCE

—— el T | (|
= =
S T P =
Subsoll may be feinfoeced 0 suppart
4 1
et stones inaead of concrete bases in
commsewws bed

Waterfolls wsed with &
pond create both sound

TIP
Keep the waterfall
tiers close
together. Too great |
a drop results m
the water drawing
back to the face of
the comstruction

1o produce a “wet

Jeannerte Steeter
.'J‘fl.nltsh'.'ﬂﬂ

Cenrer suggests

carving & groove
an inch in on the
wnderside of o flat |
spillway rock. 1f |
the water mes to
run back under |
the ok, itwill |
drop dowen upan




summer.

e of the const

Srones at the s iction

can be used to help direct the water floy

Basine Americon-siole over the falls. A stone placed into the warer
wmterfull cupnutes flow channel will change the direction and
Scuthwesiern flowon increase the farce of the the rocks
P 0 N 1 g are being permanently in the chan.

nel, experiment witl fore mak.
ing final placements.
Any significant water drops where the

Iy high

water will splash should hav

walls to prevent water

y die from too

water loss, nearby plants car

the water back into the f

in the uuter miich water. . .

coursensy o the Puckets of soil behind rock edges and in T.lu- top of the waterfall  be cons

limer wnth mortar, noks and cranniesof the construction will structed to prevent the | lity, De-

cancrete, ar poly support moisture-loving plants. Be certain ;‘E!LJII'._;:.:-ui\n_'[_\.-|1.l.| prefe ve initial

h  prevent the plants selected do not objecr tomoving  water flow from the he e nerolled

the wf“‘ witer, Bear in mind the ultimare size of  Water will appear to gush f arce if

| m e plants chosen for these places. Heart- nothing is done to aleer coseofa
y shaped bittercress, for example, may be  very large waterfall, ¢ lesired

only a few inches rall when planted, bur  However, a smaller warerf wok un-

will arain a heighr of two feet by mid-

natural with so str

e led thar a watertight cavity be
| y of the waterfall. He

wtler hose be directed

this caviry so that the
ck wall of the

backwards wi

water flow

cavity and then gently flov
Likewtse, a per

over the construction
forated bar-outlet can be directed away
from the pond to allow for a more pentle
flow.

It is tempting in constructing a w aterfall
to mortar everything in place. This can
present two major problems First of all, it

creates a constant source of lime in the
pond water that may be dangerous to fish

s il

Even though the morear can be neu-
tarlized, the water’s pH level should be
monitored to be sure it does not exceed
8.5. 4

second peoblem is relevant only 1o
freezing climates. Mortar and concrene will
crack and crumble resulting in yearly
repairs.

An interesting alternative to concrete or
rtar is quick-drying, poly foam, avail-

able from most building supply centers
The foam comes in a can and may be
sprayed into any gaps berween of behind
rocks or around the edges of the construc-
tion, as well as between rocks and the liner
The foam actually bonds to the liner better
than mortar. Joe B. Dekker recommends
keeping a bucker of sand handy during the
spraying operation. Wear gloves during the
application and keep a stick handy to push

Waterfall and Stream Constructions L1}

Alshough the stone
wsed in this
construction i
comtinued around the

pomd, the folls isself is E

built upon a post base.
P comrinry o) Miryband

Aquanc Nurseres )

Use spray poly foam 1o
fill the space behind I
and between waterfall I

ocks to prevent water




slabs, flagstone, or smooth paving slabs
to achieve the strict geometric structure of
formal designs.

PREFORMED WATERFALL
the sand. Once  [INITS

g mu;:,d, these bubbles can

blade. If Although limiting creative endeavors, pre-
formed waterfall units are readily available
in several variations that may be combined
into a water course feature. They are avail-
able in plastic, fiberglass, cement, and re-

be twisted or cut off with a razor
the bare white of the foam is obtrusive, a
dab of non-taxic paint can finish the

constituted stone.

FORMAL WATERFALLS Excavate the area as necessary, compact

 Formal waterfalls are excavared like astair-  the soil, and line it with 5 2od layer of
o “case and constructed as detailed above, sand, placing a piece of line: erit. Setin

Ce except that the materfals used are of an  the courseway section, bac] g beneath
h appropriate nature—bricks, concrete,  itwith sand as needed, an! he linerup

Water circulated from
Slab tw conceal water inlet \
e /

o pump
4

ges. Conceal the liner and

n vith soil and rocks.
fiberglass units may require
an stabilize them within their
se nay involve the intrusion of
rOG tions around them, which will
aid { g them look more natural, Iris
diffict fully camouflage such features,
even though manufacturers assure us that

in time, mosses and such naturalize the
feature. It can be a real challenge to cover
them with enough rock to look natural
while not disrupting the already perfected
flowing levels.

Cement and reconstitured stone con-
structions may look a bit more narural. Set
them in water to check the waters pH for
leached lime, Coat them with a lime-
neutralizer if necessary,

Several units can be combined to create
a lengthier water course. Each unir muse
overlap the lower and be set firmly in a level
position. If heavy rocks are used, be sure
the soil beneath is reinforced to prevens
settling in time. Be sure the water flowing
through the course has at least an inch
above it to contain it; some molded unitsdo
not have enough depth ro accommodate
rock linings or plants within them,
Preformed waterfall units are suitable for
smaller water features. Insrallation of a sin-
gle unit is fairly simple. Muke sure the unit
sufficiently overlaps the pond to direct the
water. Armange the desired camouflage
around the unit to naturalice it in s ser-
ting. (Have an extra piece of liner beneath
and around fr.)
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'STREAM COURSES

Stream courses are a variation of the water-

ﬁlﬂmuum However, the longer the
stream course, the mare possibility of
variety—a short serics of waterfalls, occa.
implm.llpcmd areas, an island in the
stream, and I:ng plantings. The stream is
constricted in aseries of level sections cor.
nected 10 kower areas via falls with (he
overall stream area smaller thar, its pond

: L _ thy
it sar the s v

_ At T stream moving, the
mm*ﬂ'mm&gmmph

SPPEATIng stream course fo).

Hale drilled through stone

forr warer hose

lows nature’s guidelines—running in val-
leys, meandering around rock outcrop-
pings, tumbling through narrow channels,
and opening into calm pools. Natural
streams have gently sloped sides, while
canals have high, raised banks enclosing
the waters. The hose that carries the water
from the bottom pond to the top of the
stream should be buried to the top of the
stream, where it is made to appear to flow
from a rock groreo,

Because the longer the stream section,
the deeper the top end of that section must
be, it 45 less trouble to excavare the stream
45 8 series of short sections, Vary these

*AlE INTerest .'1nL! variety in

ach section in the same

m i H‘il\fnldi. 11'\{‘\1‘[‘\]]1\] con-
s[ lose arrention to the levels of
eacn ensures [l\;‘if (hL‘. wafter I](J\A'S
through the course in the center of the bed.

The water should attain a two-inch depth
before tumbling into the next stream sec-
tion. Using a level, establish the two-inch
depth at the spillway end of a section so
that it is below the surrounding ground
level. Then, work back up the section
establish the depth for the waters entry
into the section so it is the same level upon
entry and exit, The section may be at its
deepest ar the head of the section.

The type of stream course being con-
structed determines the shaping of the ex-
cavation. Dig a stream meandering
through a grassy area as a shallow V"
Rock-lined streams will be excavated as a
straighe-sided “U" so the rocks can be
stacked upon ench other to lead from the

A meandering, lined
stream is edged with
various sizes of stomes.

Photo cousmesy of Masyland
At Nuneties

Richard Schuck)y lined
stream includes bog
plantings.

Prone o of Marybend
Agaisic Nurseran




STREAM BED CONSTRUCTION

.

Martar, concrete, or poly-foam under

and between wones

~ Liner and underlay

Reinforced soil (concrete form, dry
concrete-soill mix, or crushed stone)

—— Concrete block

stream to the bank. A bog-type stream
excavation combines a planting-shelf area
on the perimeter of a deeper, rock-lined
area through which the water runs. Before
determining the depth of the excavation,

experiment with piles of rocks to estimate

the depth needed to accommodare a partic-

ular design

CONCRETE STREAM
COI1

Cor stream base of concrete
can 12 in frost-prone zones.
Gre f the concrete is achieved
if t 5 are kept short, What-
eve , follow the recom-
Imie :ness and reinforce-
me y local building supply
Stol he excavation beneath

the excavation are kept very gently sloped,
forms other than the excavation itself may
not have to be used.

Concrete blocks on a poured concrete
base can be used for the side construction.
Nine-inch concrete blocks are a good
height as well as a good length for short
sections. (See Chapter Five to adape con-
crete block wall construction. )

Cut a “U"-shaped excavation to provide
enough depth for the constructed form and

its crushed stone underlay, approximately
three to six inches, plus six inches for rocks
in the bed, plus as much as 12 inches for
planting shelves to put several inches of soil
on. Each section should be constructed in
its entirety at one time. The end of the
section, where the water will spill over to
the next, should be approximately three
inches below the rest of the rim to allow for
the flow. If plant shelves are desired, the
width of the stream section could be ap-
proximately three feet across Orherwise,
the excavation will be 12 to 18 inches
across. While the concrete is still wet, use s
wire brush to roughen the spillway arca and
the entire bottom of the construction.

No rocks should be set directly into the
concrete form. Once the concrete has set

A natural drainage
ditch is lined with
concrete and edged
with stone to create @
stregm.

Phaots by Joor Cooc
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A lined stream
wanders through a
Md’mnd
Southwestern plants.
Phona by T Sy

e ———

e
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sufficiently, soft concrete can be applied 0
2 roughened spillway area so flac spillvay
socks can be pressed to the necessary level
and angle. Mortar place rockwork that
will be incorporaed in the spillway area
water from running underneath.

Likewise, unless the water has & strong,
ample flow through the stream course, it s
likely o run under rather than over any
stnes put loosely into the stream bed. This
is especially true if the pond reservoir is
small, Since the borrom of the construc-
tion wits roughened while the concrete was
still wee, a thin layer of concrete or mortar
will affix the bed stones. Use mortar be-
tween them as necessary, Create a plant
shelf along the sides by cementing in four-
torsix-inch rocks along the edge to contain
the soil.

Once the cementing is complered, cure,
tender, waterproof, and neutralize the en-
tire structure before introducing the loose
stones and il in the planting area. (Cover
the soil with a two-inch layer of pea gravel
and assorted smaller rocks o contain the
sl after planting; )

LINED WATER COURSE

Because stream courses are more vulner-

section should incorporare the principles
discussed above regarding depth of the
heading and spillway of the falls. If the
sections are kept relatively straighe, less
liner-folding will be required. If rocks are
not affixed to the liner, folds should face
the opposite direction of the water flow to
avoid slowing it down
Areas of the courseway to
stones should be reinforced |

ort heavy

liner either with concrete pads or with sey-
eral inches of crushed stone. Spillways es-

pecially require such reinforce T

Begin constructing the courseway one

poly foam. Flat stones or small cobbles may
also be affixed to the bed. !

Movin
same procedure as with the first. The liner

to the next section, follow the

should overlap the first section with

enough le

stotes. Lut

se is to be broughr up
1, bury it before adding

ing up the liner

[0 prevent water

nbrane in soil or

or concrete, OF

aly foam. (oee

Li Construction, this

e dm: ::TH;::::“L:'N use the section ata time, beginning at the bottom

. hlﬂliﬂ' EPDM. These I|mnw:-"hbk‘ level that empties into the pond. The exca
b R the sigh shifn dl:in move  vated section shNId be well-compacted,
and e sasier 1o work. with h:n“m brushed free of loose soil and any sharp

materials, than stiffer  stones, and covered with at least an inch of
Excavses the encise moistened sand. Be sure to use an underlay
tion to h%ﬂﬁﬁ;ﬁ fabric, 100, for extra liner protection. Fit

the liner piece into the excavared section,

Timber accents &
stremm by ombedding
the wood in pads of

P o g Mot

“V™ora*Uy that is requi

tequired " .

As with the concrete m:;l:mm:: making certain the pond-edge-side over
the course in shorr secti it o plan  laps generously into the pond. Arrange the

g
various widchs, short arporating  folds in the liner to effect a fit and anchor

waterfalls, :
haps small bogs pooling below H’;Tﬁz the -\lqn with stones remporarily. Armnge
the spillway stanes and affix with mortar or




PREFORMED STREAM
COURSES

Excavation is performed in a series of level
steps, starting at the bottom where the
n will enter into the pond. As with a
I waterfall, each section should
wwer. The excavared site is

wel d, reinforced with crushed
Stor 35ary, 1[1'.1 I_'f\\u'crl_'\j W'I['iT a two-
inc sand. Be certain no sharp
st ssent that might damage the
It

C :'_IE'I section, use a spirit

level and a straighredge to verify that the
spillway is at the lowest point of each sec-
tion. The spillway area should be two
three inches lower than the rest of the rim.

Flat stones or concrete pads help sup-
port the spillway area of each level of
construction.

Use a hose as you proceed to be sure each
level is properly set. Backfill with soil or
sand and camouflage with rocks and plant-
ing pockets when the course is completed.
Creeping and trailing plants are especially
effective to conceal the edges, as are day-
lilies and ornamental grasses.




POND EDGINGS

e R

1 in choosing pond

gn of the pond and

wood.

Another factor in making an edging

choice is its funcrion. Will there be foot
traffic on the edging? Will people want to
sit on the edge? Even if people aren't meant
it may be wisest to

to stand on the edge,
construct your edging with standing in
mind—for safery’s sake. Even though many
pond kits come with directions showing a
simple placement of loose or stacked stones

around the pond, such edgings can be

crushed stone may be sufficient, as wc
o

worked into the top few inches of sail

layer of concrete or stiff concrefe

Large boulders set into
the surrmunding area
create a natural
appearance.

Phacem by Rachgnd Scheses

Small plants are
effectively planted in
pockets of soil aomend
the pond edge.

Pl be T] Smth
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Concrete collars are often recommended
for steep-sided ponds, as well as for ponds
using heavy stonework. Likewise, plastic
preformed ponds that require the edging ro
rest primarily on the surrounding ground
w avoid collapsing the side walls may need
a concrete-reinforced perimeter.

Awoid selecting soft rocks thar crumble
easily. Although less expensive, they begin
deteriorating in a short time, producing
unsafe conditions and leaching excess min-
erals into the water,

Putagap in concrete ponds between the
pond.\ul'lu and the edging ro avoid winter
eracking where the pond water expands ar
faster rate than the pond (self. A thin layer

dging mor-

dMMnIMIh the &
tared onto it and the byl
weight resting on the
will work,
Rﬂmﬁu.mmdm
liner materials ¢ 5

nat bond well g

quately support and : edging.

Whatever the edgir TOTtar of

concrete is used, be st iterproof it or
treat it for lime. A g
weather may result in
levels in the pond
Unless the pond is

eriod of rainy
vely high pH

¢ enough to ac-
ides to the de-
sired maximum depth, the side walls must
be practically vertical. Verrical sides allow
the liner to be berter concealed by the
slightly extended coping. (See Chapter .
for establishing a sharp pond edge.)

Before starting the edge construction,
use a spirit level and straight edge both
around the pond perimeter as well as across
its width and length. Be certain the Pl'ﬂd_ &
completely level. Remember to plan fof
space in the edging for electric cables and
waterfall hoses, if necessary.

Bring up the liner behind the edging ©©
prevent surface runoffs from flooding the
pand, as well as ro help prevent pond 0Ve©

commodare gently sl

flow. Slog

away Ir

ng the edging slightly down and
he pond helps prevent runoff
ation. Also, having the pond
v inches above the surn sunding

contar

edge set

idequate deterrent in low-to-

nfall areas. Set the pond edge

» the existing grade in
Irainage options in Chap-
ter T kiill the area behind the liner
stone, mulch, or sodded

FORMAL EDGINGS

Formal ponds look best with the u,;uur_lle\-el
at or just below the edging. This effect,
called brimming, requires an absolutely
level capstone. Mortar used for setting the
edging should be thin ar the pond edge so ':
is not conspicuously visible. Addiciona
stability is granted by increasing the mor-

tar thickness towards the back of the edg-
ing, but do not tilt the edging in towards
the pond ar ground level.

PAVED EDGING
Paving is heavy. A concrete collar provides
the best support for this type of edging,
although a single layer of paving may be
adequately secured upon a several-inch
layer of crushed stone.

The paving slabs should be embedded in
mortar for stability. Because smaller pavers
can be tilted by a person’s weight, use larger
slabs where people are likely to stand. Like-
wise, the slabs should be large enough to
overhang the pond by an inch or two.

Small cobbles can line
a gently sloped pond
and be extended up out
of the water to form the
pond edge.

Phoes by Gerg jones

Building the pond first
and then constructing
the deck around it

is the easiest way
for in-deck pond
construction.

Phoes by Crrg Maswell

The complesed decking
offers close viewing and
enjoyment of the pond.
Phoeo by Greg Marwell




BRICK EDGING

Bricks offer a variety of choices in pond-
edging material and can be used for bath
formal and informal ponds. Single brick
&dging does not require any great reinfor-
cement for support; a few inches of crushed
stone is usually sufficient. Because bricks
cannot be mortared to liner material se-
curely, some sort of stable surround should
be provided for their ing.

An interesting vatiation on the use of
W#wmwmmmm
h\_'bﬂllh.ephmlnglhelfup 10 the

paved area surraunding
I using brcks s a0 edging o he e,

formed pond, the weighs bricks
should rest predominant! he sur-
rounding ground—just in ¢ mebody
chodses to stand on them. 7 rer level
of the pond should be mair 4 below

the brick edging since a warer «oof bond
cannot be established berween the pond
and the bricks with mortar.

Bricks used as an edging for a concrete
pond can be mortared directly to the pond
walls, However, to allow for expansion,
they shouldn't be mortared into any sur-
rounding paving.

ROCK EDGING

Rocks are probably the most commonly
used pond edgings, and the most com-
monly misused edgings, Its very easy to
string them around the pond perimeter and
create the traditional “rock necklace. But
a lietle variation in rock sizes and random
nearby placements achieves a natural

Appearance.

STONE EDGING

Scarrer more stone mandomly 1o create 3
ruitural look \

sl
s L/
Ly As
)
B Purtially burted rock for natural ap-
BOU! DER EDGING qmvel backiill_pesance

L e W
RS A
Gl s eI
by rd trrrss TG
A 2
o L
Anchor boulder
in mor e,
if necessary




Large boulders and
featherock combine to
create the edge of this

Phoes by H Nash

ﬁ: pwol!nl‘li-rti!\fot\‘.cd. shallow shelf around
: <an support stacked rocks that
spil Lout :;t; the su:mun-:lmg ground, with
Wm - providing interest. A large
Bk t:npe:qﬁ :;mugh the water, Smaller
tween larger ones, A
addadw‘:nﬁ: of such a construction s thr:
; ufﬂ‘:a:]mi:!: to birds. An extra
lkn;nl-mld bensuud‘ ween the rocks and
s best to avoid |
i iying the pond
ml:tﬂﬂdﬂ*ﬂlﬁhmld bemina:duie-
: m:t:hn;u that is well supported
mm of erushed stone o
nlhmm ummm collar, :
- Bhini m"mlﬂ be brought up hehin
concrete, or substant o oo, tocks
Pl backilng of s
attered Appear

and plants. Stones

most natural when they seem to be embed-
ded in soil. Avoid cementing the edging
tocks to rocks that extend into the sur
rounding area in a cold climate zone t©
prevent undesirable, additional stress on
the pond walls.

The main problem with using rocks of
stones as pond edging is the difficulty of
Eetting them to overhang the pond edge ©©
E,-‘WIde sun protection to the liner. Rocks

ig enough to do this may be out of propor
g the pond size. Providing sufficient
ntmfm“““’m beneath them can create ad:
ditional work and expense. Large cobbles
3 ﬁ.cld'““"e. however, can be split in hall
::r:lgah‘“:lght_ reconstituted stone OF fis
y s :‘; ollow rocks with lips that hang

the pond edge can be used.

DOUBLE BOULDER EDGING

M

GRAVEL AND PEBBLE
EDGING

A larger pond can be edged with gravel or
pebbles. Even if this method is used in only
one section of the pond; the birds that visit
the pond to bathe and drink will be grate:
ful. Naturally, this edging treatment is in:
formal, The biggest problem with thistype
of edging is the silt, debris, and algac that
may accumulate in the gravel. Cleaning

the gravel is usually required every couple
should be

fitis

of years. Sharp, angular gravel
avoided and linet protection provided |
likely anybody may walk upon the gravel.

Liner brought up behind upper boulder
above pondy water level

The lined pond requires that the liner be
brought up above the pond's water Jevel and
then buried back into the surrounding soil
into a trench of sorts, the “trench” being
filled with pea gravel or ather suirable small
stone. The gravel then extends from shal-
low water up anto the dry land. A sub-
merged stone wall can also be built upon a
planting ledge, the area behind it back-
filled with the gravel. The natural ook of
the pebbled beach can be extended into the
pond itself by covering the botrom of the
pond with an inch or two of the same
pebbles. Added advantages of this con-
struction are the fomging area provaded for




Note: A very gentle slope creates o
*beach” access for birds and ducks

T
: —
WOOD EDGING
Using wood or timber ¢ is possible,

but does present proble “hemically
treated wood may contar « the pond
water. These toxins may ot be imme-

diately toxic, but they can build up in the
water, eventually killing fish. Another
problem is that wood exposed to water
tends to warp and rot. Because of this, they
shouldn'c be permanently affixed to the
pond.

Wood edging, however, can be nailed to
afiberglass support plate that is installed in
# groove around the pond’s edge. It may
ilso be affixed to a wall or concrete suppart

with stainless steel straps.

Short timbers of varied heights can be
embedded in a layer of concrete set on &
shallow shelf around the pond. Bring the
liner up behind the timber edging and s
cure it over concrete haunches or stones
and bury it in soil. Bring turf or decorative
gravel 1o the edge.

I the feeling of wood or timber is d&*

TIMBER EDGING

L

Timber rim screwed to timber nesr fop
edge through liner

— Heavy timber bolud down from shove

.E o= I.
Ve
Hasd YA
Concrete
L T
——
Line .
e .\"' — Concrese block or brck wall
L
i
sired ncrete structures that
€L T concretle 3 I G ING
look | ind wood. Treated properis
for lir h products may achieve the Sod laid 10 brink o puad * VY
desired appearance with a longer life than
real wood Remdmced wnl

TURF EDGING

Turf or grassy edgings are particularly ap-
propriate to informal and wildlife p‘ni\.
They do require a ban on the nearby use of
lawn chemicals and a tender hand with the
mowing. Grass blown into the pond pro-
duces a mess and can result in thick, green
water. It may be necessary to cut thee pond-
edge grass by hand !
LineUps™ focilitate this ype of edge
construction. (See Chaprer 2.) Similat
constructions can be made of wood forms

of the liner sharply dipped back info the
soll over a concrete hamch.

Boalder st wn mertar
\ e L M,




PLANT AND BOG EDGING

One of the most natural ways to edge an
informal pond is with plant or bog gardens.
A bog area within the pond is easily con-
structed on the shallow planting ledge, A

—-_-—_-f
o g

reraining wall is created by stacking or mop.
taring stone, bricks, or blocks and backfill-
ing with heavy garden soil. The bog plants
are planted directly into the soil.

Because small water gardens can be
plagued by green-water problems as the sojl
nutrients of the bog garden leach back into
the pond, the garden can also be created as
4 separate construction immediately adja-

cent to the pond.

A lined pond can easil
an adjacent bog garden by

liner up above the pond’s w
conerete haunch, and the
create a bog area of up to |
depth. The bog area is |
inches of pea gravel and
the bog plants directly int:
with an inch or so of pea ¢
flow of the pond can then
the bog garden by having ¢
in that area set slightly low

Concrete haunch or block support

commodate
ending the
evel, overa

¢ down to
inches in
ith a few
il. Plant
iland top
Any over-
wcred into
1d edging
1 the edge

e

of the rest of the pond.

i ;
A perforated tube or hose, sunk into the cm“‘;“ﬂmi?;“;ﬁ:mmm
bog garden when it is constructed, can water added withour disturbing the soil's
keep the bog from drying out. Seal the surface.

downward end of the hose and affix a plug

ADDING A BOG GARDEN
¥
Stone support, anchored in mortar, if '1 -
s ll‘]ll Soaker hose, to water as needed

Ret ne, anchored in mortar

= .._'/. iz - |
i A TP ——— Coabet e

NATURAL POND EDGING

Boulder to conmin gravel beach

Extra layer of liner or underlay (& %=




PUMPS AND MECHANICAL
FILTRATION

pump. The anode oxidizes first

Althougl

Fountain assemblies
und additional
filsration wnits may be
attached to the
rubmersible pump.

Placte, courmesy of Hems

i hosing from  artached so the pusp.

For eVery  Phum s of L Gl

ot o consider s the e

the pump m the water
en feet of hosing Tesistal
hose produces a decrease 1

h
foot of lift. (Dee Appendix for pump chart
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Marry pumps are
equipped with a small
particulate filter
revens debris from
entering the pamp,

Pl by Oftives Jachocm, consrny
ol ot Framans

To determine the pump size required, fill
a five-gallon bucker with water and experi-
ment with its flow over the waterfall. Deter-
mine how many seconds it takes to achieve
the desired uppearance, divide 60 seconds
ina minute by that number of seconds, and
multiply by five, This will give the number
of gallons per minute needed for the desired
look. Multiply this figure by 60, tw deter-
mine the number of gallons per hour re-
quired. Figure the heighr of the warerfall
lift, plus any adjustments for the length of
hasing, and compare the desired GPH with
the pump chart t determine exactly whar
size pump is needed. (A one-foot high wa-
tertall with a six-inch wide spillway would
require 1 600 GPH pump, for example.
Increasing the spillway t 20 inches wide
would require a pump of approximarely
2000 GPH.)

Generally, the size of hosing used from
the pump should be the next size up from
the diameter of the pump outlet. This will
tequire an adapter which should be affixed
with stuinless steel clamps. The larger the
hose diameter, the mare gentle the flow, If
Tt

uce the desired effect,
j Rﬁﬂm tlnmpammx make minor ad-
ustments in water flow. The clam st
be affixed 10 the discharge h\mep:l the
PUmp Lo prevent stressing and burning the

106 The Complete Fond Builder

pump, A tee connection avoids clamps and
diverts some of the water to another water
feature, such as a spouting ornament or a
small fountain.

Most pumps have a screen apparatus
over the pump} intake to keep our debris
and baby fish or radpoles. These screens
may clog and stress the pump during the
spring and autumn months. A 200 GPH

pump, for example, needs approximartely
40 square inches of screening. W ping
the pump in fiberglass screen \ore
particulate fileration, Larger | as-
semblies are readily available, fose
the debris from the screen of th aly,
and rinse the foam media as
needed.

Electr

Electri (
binatior use an extension cord to
the pon v local ordinances require
the use ¢ licensed electrician for any
installation work; check the regulations
before sturting construction,

Qutlers should be at least four feet from
the pond and housed in waterproof Casings.
Protect the entire circuit with a ground
fault circuit interrupter. A lock on the cord
to prevent any inadvertent disconnection is
advisable.

The main electrical cable should be ar
mared and buried at the depth specified by
local ordinances. Cable aver 100 feet will
hil\'t: a significant \lh‘p n \'-lll,l_:i' A pump
g outlet, but

can be plugged into a lightin
| fused;

should be separately switched and
this requires at least a tour-core armared
Lﬂ"lt'.

If a slight tingling is felt in the pond

water or if the fish are unduly agitated and
jumping, rurn off the elecrricity and check
the sy

Generall

Sem.

the smaller the pond, the

more likely a recircularing pump is needed.
Although fi

from wates

do get most of their oxygen
surface exchange, a small pond

may require supplemental aeration trom a

pump.

Lighting the pond area
allows nightrime
enjoyment of the pond.

Phow counesy of Resmer

Yaeercape

Underwater lights
bring o glow to a pond,
waterfull, or fruntam
dasplay.

Pom corwes of Lty Jam

Pusmg omgramen
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Sutface Skimming Filtration

Many years ago, Joe B. Dekker of Aqua-
scape Designs in Wycliff, New Jersey, de-
signed a pond filtrarton system based on
the surface skimming fileration systems

used in swimming pools. It is most effective
in ponds of at least 4 X 6 feet and with
submersible water garden pumps producing
at least 750 gallons per hour.

Materials Needed

One 30 gallon, heavy-duty, plastic
trash can

one 10 % 9 inch piece of plastic,
e inch thick

11 #53-1% inch bolts with nuts

5 serew-in hooks

ane tube of RTV single-component
silicone

Can
— Silicor
Fond |

Bracket

one nylon mesh laundry bag

1% inch flexible black hasing to reach
from pump to waterfall

submersible water garden pump of at least
150 GPH

hose adapter for hosing, if required
optional: filter foam to fir inside
dimension of rrash can, spray

foam for camouflaging lid

The returm water frm
the skimmer filtration
system is routed
through a Bio Falls
Filter™ to keep the
pond water sparkling

clean.

A surface skimmer
filtration system
promotes clear water by
preventing floating
organic matter from
dirtying the water.

Pt by Gary G Wiensock

With the lid and stone
cover removed, the
CleanSweep Skimmer™
iy readily accessible for
seTvice.
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vel will be at the mid-point of the cen-

7 % & inch cut-our 1¥4 inches from
can.

W}inchn:mgle 1% inches
. ‘down from the top and centered on the
front of the can.

2. Cutaslotfrom the top edge for the pump
hose and electrical cord to exit the can
Mﬁ! water level when the lid is

3. Cut brackets from % inch thick
Orneatl X lhinches e

4. Set -:tﬁa':q.p into the prepared

to cure before water can be run through it. )
6. Lse the can’s cut-out as a guide to cut the
liner across the top and down the sides fora
matching hole. Fold the liner flap to the
inside of the can.

7. Attach two screw-in hooks approx-
imately eight inches down from the top of
the can on each side of the cut-out and two
screw-in hooks one inch down [rom the rop

of the can on each side of the cut-out.
Artach another hook one down, to
the center of the opposite f the can.
The laundry bag will ha i the five
hooks with the pond lines vithin the
o

8. Connect the flexible ho the pump
and place the pump in th »m of the
can. Route the hosing anc s electri-
cal cord from the can.

9. Optional foam may be fit inside
the can over the pump for a 1al small-

particle filtration.

10. Attach the edge of the me:h bag onto
the hooks while keeping the slack to a
minimum,

11. Spray foam may be sprayed onto the can
lid and sand tossed onto it for camouflage.

Flat paving stones can also be used to hide
the lid.

Using the Skimmer Filter

L. During operation, mainrain the water
level ar one-half to one-third the way up
the opening of the cut-out.

2.Clean out the nylon bag as needed. Hose
clean any foam media as needed.

BIO-FILTRATION

Bio-filtration makes use of nitrifying bacte-
ria to change organic wastes and ammaonia
into nitrite and then into nitrates. Since
the bacteria need moving warer and oxygen
to survive, it is necessary to use a water
feature and/or a natural filtration system
such as Richard Schuck’s Ten Percent
Solution

The w ponds for special fish, such
as koi or |dfish or in ponds that are
maxima «d with fish, may require
the extr m to quality a bio-filter
offers, ! irers now market filters
with sut in-pond designs. These
systems ted to smaller ponds un-
der 1,20

Large hat need bio-filtration use
externa ructions; pond water is

e Przaion NF inied i he pont
st from M ovevios:

A bio-filter container ks
fitted with an inside
grill to hold various

Phom comrsers of Maryiasd

Lava rock, washed
dﬂﬂhkmmﬂmﬁ
Phes corsess of Marvisnd
Agumx MNursre

RICHARD SC!

Surface Area of NF = 108 of
Surface Ares of POND

Warer Flow e, -K-“‘
POND wohame:

mdm-rui‘-

.-\ Aol &



pumped Into & series of chambers for me-
chanical filkration of debeis and particulare
matter and bio-filtration b thie nitritying
hacteria growing on various media forms.

The key to such out-of-pond systems is
the mate water flows through them. Since
the first chamber is designed to collect par-
ciculiite miatter, the water must flow at a rate
tharallows the particles to sectle within the
chamber, ideally one gallon per minute pef
square foot of chamber area. If space is a
problem, baffles or brushes can be added to
slow the water movement through this
chamber. Site the intake hosing to this
initial chamber in the upper third of the
mnk. Clean this chamber frequently to
lessen the bio-load on the rest of the

system.
Henry and Carole Reimer of Reimer Wa.

terscapes in Canada reporr a simple; bu
effective, bio-filter. Inside the pond, ser up

a 200 to 500 GPH pump with an attached

particle filter on the ntake. Have 2

one-half inch hose lead pond and

into a half 45-gall mtainer. Fill
the drum with one-in imeter poly-
ethylene pipe cut into ch long seg-

ments. Predator nettir

place of the pipe piece bl
PVC pipe into the uf if the drum
nd. Use
t. This

system can be camaoul he back ofa

to allow the warer’s ret

a solid cover to |}

waterfall.

NATURAL FIETRATION

Preformed natural filier
conzamners ailow the
water to flow from
them.

Mot courmme o Marvians

Aume Semeres

Fower natwral filters ave
set up with plents to
naturally filter the
recycled pond water.

The same bio-filters
displary the haok grouth
of ondy three weeks.

Wister celery or ather
aquaticy grown m the
op of @ bueplter
pronde cxirs nenarad
filrution.

Phox mcmes o durviesl

s St
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Woall fountains can
add a classical or
whimsical touch to the

P courmy o T

A plumbed hand pump
provides moving water.

L

Fountain Basins and
Wall Fountains

Fountains and piped statuary require only a
basin or reservoir. A shallow basin at least
a5 wide as the fountain easily holds and
conceals a small pump. Maryland Aquatic
Nurseries his developed a plastic basin fie-
ted with a grating approximately two-
thirds of the way up from the basin bortom.
Lightweight decorative medin, such as clay
balls, cover the grating up to the edge of
the basin. The basin s filled with warer
that recycles through a carved featherock
Plants grow hydropenically within the me-
dia; although the media may be attractive,
the concept is safe for use around children
Spouting statuary set within or attached
1o the sides of broad basing with 2 small
pump concealed beneath the water allows
enjoyment of the sound and movement of
i Floaring aguatics, such as warer twa-
ﬂl'ﬂ:h atwater lettuce, may be grown in the

The main concern with these types of
water features i that their area iy well.
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compacted. Placing them on concrete or
flat-stone pavers provides stability
Wall fountains offer an interesting water

option. Water circulates from within a
small basin by a riny s e pump
through a spouting or B
ment. These features can | Wil ons
garden wall or on the back wall of a pond,

Conceal the water deliven

supplies for the fullest

STEPPING STONES IN
THE POND
Stepping stones can be used in

and informal p,.“,_[., Stone sq

th formal

match or coordinate with the pond trself of
long slabs bridging the water suit formal
pond designs

Informal ponds offer more freedom in

1 bor 1. suitable reinforcement

ild be provided in the por

crete pads or footing reintorcen
neath a liner or flar stones set up
tive pads on the liner serve to sprea i

w |.'||_'||‘ o pe desta

tals for

tepping su

3 stOnes Can

of concrere bliocks

structed

it is welvis

will be walked on

for extra stability The

the blocks toge

pedestals should rmise the step stones
an inch or two above the warer level t
prevent slippery algae growth. Any con
erete or mortar work should be lime

neutralized

Stepping-stones may be
set directly on a
shallow stream base.

A classic dees drip may
be mcorporated mée &
pomid deagn o maty
e aiear

By

(ther Water Features 17




A bridge crussing o
small seream features
hand raiings for safety.
Fms by 1 Sk

BRIDGES

For maximum effect

where their u
quite tootings
for maximum
located close
small child

If the b

leave a slight
inch between each plank o §
from collecting and creating
wuld al

the highest water level in the pond

tace. The heigl

ISLANDS

Large conerete or lined ponds can Inc fuche
it island, Providing reinforced concret
footings under the liner or wide slabs on the
pond bottom prevenis damage to the l"""i
metmbrane

The island ftself can be constructed of

(Other Wster Biatures 119




APPENDIX 1

Dreams and Inspirations

WHISKEY BARREL OR BOG GARDENS
| TUB GARDENS

Bog gardens are construct same

I Whiskey barrels, wine casks, or tub gar-  Wayasa lined pond, The ex hould
dens can be used effectively as patio or lawn be 18 inches deep and the li overa

planters ser above the ground or sunken layer of sand, The liner ictured

within it Such gardens set above-ground  throughout the bottom for d Upto

‘| in cold climates need 1o winter the plants  four inches of crushed stone ravel is
and fish indoors. A plastic tent allows their  placed in the garden and eigl inches

1' wintering aver if the tubs are ser in the  of soil filled on top. F placed

useful for growing loruses,
Whiskey barrels or wine casks must be
H lined to prevent leaching of tannic acid and

aleohol residues that will kill fish und
plants.

| ]
* ' ground, These small planters are especially  around the garden, bog plants ser into the
! soil, and water added to the edging.

: Bury a pcrihrnrud hose in the soil with
the end capped and the hose connected at
the soil’s surface for watering the garden as
necessary, Control mosquitoes in shallow
water with Mosquito Dunks™, floating

bacteria thar kill maosquito larvae
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Atw culf.:mu: (Sweet Flag, comes in
variegated form, also)—Iris, straplike fo-

y APPENDIX 2

v :
Haﬂfsﬁf M‘( mf"‘-‘r (’(”d(w liage with nandescripr “flower” Grows Wcensensbiivn plesit
lr' Z-nearly 3 feet rall from a shallow-rooted, Pgsusa semvion
’ creeping rhizome thar re wires Beoad Pruma by ey Spwssteery U rytal
. They usually hold the s a | a broad-
: bloom. They old their flowers well mouthed por. Fully hardy in zone five with =+
above the water and are available in a spar- no special winter care
kling array of colors, including blues and
purples. They require only 6-12 inches of Lilvlike. deep-water i'l{llillil'a Acorus gramineus ssp (Japanese dwarf
water over the plants 1. Like their P £ = : i sweer flJE]—P_\.r.uIah]c in cream or vellow
[ 1is ~hy Tore rariegatic iaar . e s
hardy cousins, these lilic ad at least five ponog distac a'\,.us (Water \ﬂf‘LJT.atl s, Ln.iss like appearance to 18
. 1 - : Hawthor 1, strap-like leaves floar  inches. In zones 5 and colder, it should be
or six hours of sunligl Iy, .1|thnugn ; . I St =
tha v = e M wintered aw
some of the blues seer re tolerant of :r]'m“ | ”':’ vanilia i\*U-m_td- ered over indoors as a houseplant.
/hite, oms during early spring
less. Day bloomers from mid- birps 18 dUring early spring
i 1o mid afee GiElnas and late is hardy plant may go g
. = i dorman of summer. Grows in ¥ R
, are open from lare on o mid- 6-24 i Hydrocotyle ssp.
: morning of the next [ ———
; X Hydroc! rides (Water Poppy)— Futacs Froermaia
Lotus—Like hardy w lotuses are T'mpu . te green leaves appear
Nymphaea—Hardy water lilies are true fully hardy so long a bers are not to be dv lily leaves. Flowers are
pumnluh. expﬂimciug winter LL‘HTIIIH(','. a“uwcd o TTL'.t':U. el ized |n.lu:cs thmc‘“ ery, wulm puppit‘b of
) They can be wintered over in a pond pro. ™Y 8TOW to five fect dwarf forms brief life 1ént bloom. Grown asan :
wided the lily roor does not freeze. Mose ™2 reach only three | 55, Rampant ghnital } i Butomus umbellatus (Flowering Rush)—
water lilies require at least five hours of BrOWers: they need as ROC AT P Nymphoi ter Snowflakes, Fringed T“H"L’UI!JT"]' 111-3F’}“d- ,::-Thk': HJS‘; h.i . Flowering rush,
sunlight. The surface coverage, of spread ble. Research suggests weed feeding = Phaic IAEE = 5, 1 G ; feet in height with umbels of pink flowers g 0 bt
ofa lily i 3 N enre e SRR ater Sniowilake, Floating Heart}—a  hald above the leaves in mid to late sum- -
i lily is generally twice is depth in the only once or twice | hey require i p ol b like 3 ot Phams by Dy SpekhriCemisl
sup of rropical planes grown much like nes » C ates o in
water, Dwarf and pygmy lilies require only  tEmperatures above flower, as well "I_‘ JE o pleatpee 1['““ B m.j : mer. Does not do we il oty _E‘[ R ¥ oY
6-10 inches of warer over th « 8slong, sunny days water lilies with floaring leaves and short-  gmall pots, although ir is among the slower
. crown. Medjum-sized Il T the plant's i lived yellow or white flowers, some varieties g propagate. Hardy to Zone 3.
4 3 o) ¥ I
inches, and large mm:lw;ertqmm 101020 with fringed edges. The plants spread by
o
v‘ 1 Sunshine Busk inches of water over the cm“m;i;:m % long trailing runners that will root into
3 udwigia ter |ilies Eari i other plant pots when available. The com-
- Ludwigia peruviana are available in white, nink :
k s » pink, red, mon yellow-flowering peltata (Floating

yeow. and changeables—generally yelloy

Heart) is the only hardy one in the group.
The others must be grown as annuals in

temperate zones.

Marginal Plants

These plants may be grown with two 10 Six
inches of water over the plant crown on
plant shelves or an pedestals within the
water garden,




Calla palustris (Bog Arum)—A reeping

AXY Ereer i

Canna ssp

flowers in

& mnche

housep ler i

Carex st wles Golden' (C

In garde

Colocas
Tropic
casts I
inches
bulbs re

over the




N. Lily Pons
Hiybedismd ared phosograghed by
Ty O Socum

Cyperus altemifolivs (Umbrella Grass)—
Tropical, parasal-like nmbels grow to 3%
feet; it can be wintered over in frost arcas
either indoors as a houseplant or its pot
sunk below the ice level in the pond, Aval-
able in both dwarf and variegated forms.

Glyceria maxima ssp. (Manna Grass)—
Available in variegated form, but tends to

revert [0 COmMMON green. Prevent this by

cutting out green stems, Grows to 2 feet
and is highly invasive. Fully hardy.

Iris laevigata (Japanese Warer Iris)—Not

to be confused with Iris ens
known as Iris kaemferi)
hardy and will grow to a g
1~4 inches of water over the
Blooms late spring to early

weeks, flowers shore-lived, |

succession. A slightly
variery is available. M

hybrids are available.

Iris pseudacorus (Yell
European native, now nat
America. Blooms early-t«
may grow to 3 feet or 1
form grows to 3 feet. Full

ta (formerly
ris is fully

| 2 feet with

Nt Crown,
rfor 3-4
oming in
iriegated
lors and

Iris)—
n North
mer and
riegated

Iris versicolor (Blue-flag Iris)—Native to
Morth

erica, this fully hardy species

15 NOL 50 VIEOTOUS as
cies wirth narrow,

tals. Fully hardy,

Juncus effusus spiralis (Corkscrew

Rust Corkscrew-curling {

may

rm (M. drumondi
especiall

kept below the lce H

Mentha aquatica (Water }

it

ng. purple-tis

ac flowens in mid-to-
mvasive, brolen bis

wghout the

Memunthes trifolia ( Bog

scrambling habsr thar s skor

delicare, white

ate spring 1o early sum

mer along with ity three-leated e

Myosotis palustris (Warer Forget-me-not)
ly & inches, it

A damnty plant g7

n 2-3 inches of water over

av be grown

the plant crown. Duinty blue flowers o

earh summer may set seed Hardy through

sone 1

Myriophvllum aguaticum {Parrot’™
Eeather)—A delightfol plant that also
functions a3 8 submerged oxypenator. It
whorled, festhery, lime-green 1ps float ot
the water’ surface Must be wntered over
heneath any ice in cold climans.

Water clover, Marsilea

Phasc: by G Spcher=Crvest
Falace Frrreecmm

Cardinal fiower,

s tn oy Spwatemy Ui
Fuiacs Pumeai

Plawts for the Waster Garden 15l




Water bluebell, Ruellia

Phuns by ey Speeban Cryal
Pur Frowwasssis

Orontium aguaticem (Golden € Tub)—
Girows ta only 1 inches, and very slow o
establish and Bloom it unigque white and
yellow pencil-thin flowers in the early sum-
mer. This plant needs acid swoil, and a
womy pot. It may be grown with 3-10
inches of water over the planth crown. It is
fully bardy in zone 5. Colder sones should
winter it below any ice level

Peltandra virginica (Artow Arum)
Slow growing to 1 feet, handy aquaric with
shiny, arow-shaped lewves and a relanively
Incorspicuous white arum flower. A larger
version growing to perhaps 3 feet above the
warer while planted 12-18 inches below
can be found growing in North American
wetlands. Seeds collected from these plants
are ensily propagated. A vaniegated form 1
available.

Pontederia cordata (Pickerel Weed)—
Shiny, spear-shaped leaves on fleshy stems
purple-blue,

produce spires of clustere
white, or pink flowers in mid

mer, Generously sized pots are recom

to-ldte sum.

flant, which

mended to accommix

grows year-to-year e 1 a large
clump of dead rootstoc mmer
cially supplie ANCS My fully
hardy in colder zones, the plas i1d be

wintered below any ice |

Sagitearia ssp. (Arrowhead)— Available

in both narrow: leafed and broad.leafed va
fietles and growing with 16 inche 1
ter over the crown to 18-24 inches in

height, this veined, arrow shaped leafed
plank produces branches of dainty white
flowers in midsummer. Hardy 1o mone 4

Sauy >
. Pichrel weed
= Pomtederis sag.
inct
. NP p—
Crow s oy Topha s5p 1 ! W e s Fosiutee
to-ln
the pla
Scirpus ssp rushes — -

35 faet

oW

tufes in midsummes

form requires a be

the S albescen
and green) and the S biimit

tally striped). Fully hardy

Thalia dealbata v W
Not nearly ppTaran L e
mimne implies; growing to 6 feet S

wated leaves

Planty for the Water (anden 133




B4 The Complete Pondl Builder

grow to 4 f

= T. angustifolia, T sten-

ophylla, T xmanii, and T minima

T exwropa or the micro-miniature cattail

grows to only 18 inches with

1 fine, grass-

like habit and very small pokers.

Zantedeschia aethiopica (Calla Lily)

Growir teet, huge

e, white arum
flowers grace large, dark green, waxy leaves
for 3 n midsummer, The plant
ca h 46 inches of water over
the vintered ¢ well
bent le winter ice. Hardy to
z0n¢

uatics

¢ key to maintaining

i sunlight, If the

wa in the sum-
mer o y of them may display
SCTaj vlost are subject to fish-
nibbli

Cabomba ssp.—Appears as a smaller-

scaled version of myriophyllum, growing to

B inches. This plant will tolerate both

shade and warmer waters. It is renderly-
hardy below ice levels.

Ceratophyllum demersum (Hornwort or
Coontail)—A bristly-looking, darkish

green plant that floats free in the summer

and anchors iself on

the pond bottom dur-
ing the dormant winter period. Hardy if
below any ice

Elodea ssp. (densa often sold as anacharis,

commonly called Canadian pon

s small |

e e Or dnachans lorm
leaves but is not as hardy.
Lagarosiphon

en sold as

¢ anacharis, which has longer, dark

reen leaves that curl back on themselves

as they grow along the long stems. One of

the best for clear warter [ can De ex

tremely vigorous and needs control.

Golden Buttons,
Cotula coronipilolia

Phos by Carg, SypeatamCrnead
B
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Dhichromena colorata

Pl by ey Sprescham Copncal
[y

Water lettuce, Pistia

Phoms compmas oo blarilarsd
Apan M

Elcocharis acicularis (Hairgrass)—
Bright green, grassy plant that grows only
6-8 inches forming a carpet on & pond
bottom prepared with sand or soil

Myriophyllhim ssp. (Milfoil)—Feathery
foliage along long stems of various shades of
durker greens. Can be estublished in deeper
waters of 3 or 4 feer. Prone 0 filamentous
algae. Not as efficient at nutrient removal
as other plants, and highly invasive.

Potamogeten crispus (Curled Pondweed)
Long, crinkled, thin leaves prove to vig-
arous a grower for the typical water garden.

Fully hardy.

Sagittaria subulata forma natans—

Grows to only 45 inches, appearing as a
grassy turf. While it may colonkze in any
submerged porring, it is most effective es-
tablished in a pea gravel or sandy bed over
the entire pond bottom. This can be diffi-
cult to achieve if fish are present—they can

uproot it as well as eat it. A very efficient
plant,

Valisneria ssp. (Tape Grass

OxXygen

fine, long-bladed,

grow to 2 feer or more rm
grows o only 6-8 inches. nt of
warmer waters than most of 1

Floaung Aquatics

These plants are not potted nply
floar freely on the waters su I'heir
wrailing roots, however, will 1 vail-

able soil

Azolla ssp. (Fairy Mass or Wat m)—
Small, fronded plantlets thar w ddish
in full sun and in the cooling days of au-
tumn, Can be so invasive they kill aquarics
below trying to grow in the she
produce. Goldfish will not ear this plant; it

I8 usually controlled by netting out. It is

they

killed by freezing, but some may winter
VT

Eichhornia ssp. (Water Hyacinth)—
Swollen, air-filled leaf bases give these
tropical glossy plants buoyancy. They
spread by plantlers produced from bran-
chings of the mother plant and are highly
\nvasive to the point of governmental regu
bation in their transport across state lines
Lavely lilac blooms last by

lay.

Hydrocharis morsus-ranae (Froghir)
delightful |

leaflers that spr

iul, dainty |

Vi air-puffed

s, Tiny white

flowers may be
be noticed. Supg
over in turion forn

this

garder

Lemn« kweed) The minor

N and can retur

after s to wane during the hot

sum nd is usually d

o1, it can be |

invas - necting our. The trop-

ical major form is two to three times larger
and quite lush appearing. Fish do not favor
this one; net our as needed for control, L
trisulca leaf duckweed) is hardy and

e with tiny angular leaves that

w the waters surface. It is

the fish and may
t among the more vigorous

nbers

Pistia stratiotes (Water lettuce)—

pongy, lime-green, deeply cr d leaves

spreads by

mather plant

Plands for the Veaker Cuamiden 137
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CALCULATING VOLUME OF CONCRETE
For squares and rectangles, multiply the thickness in For circles, |

g z inches % rhe length X the width and divide by 12 ro ger SIQthmm the D
r .W_ the number of cubic feet. Divide that by 27 toget the  vide by 12 1o ;:.d (the radius % iself) and
number of cubic yards. byl?mgetg: m“‘u::? e

,‘gﬁ],wld\myg:ﬂcomir\g 100 square feet at a 3-inch

Sand is sold by the ton. One ton is approximately 20

cubic feet. PU
Stone bark and crater rock ground cover agi - uates MP SIZING CHART
give approximately 225 square feer of coverag ton I - |
at a 2-inch depth. LIFTS 1 3’ 5 10 15 20
Topsoil, pulverized, is sold by the ton/yard ton
equal to about 1 yard. One ton/yard cover: hic 120 70
feet. 170 140 100
iPH 05 168 120
00 1 5
" c Ton 3 55 205 70
3
100 sq. f. 5;; 3'15‘ e "E
705, fe. 43 137 20 65
600 580 517 414 30 %0
150 sq. fr. .
710 690 670 580 380 150
130 sq. fr.
80 sq. 810 ™ 745 613 415 173
m'osq’ ; 200 nM@ N0 00 520
170 i A 1/6HP 900 620 0
2 e 0.3HP m0 s 0
0 sq. ft. OAHP 0 0 %0 150

COMPUTING SURFACE AREA OF POND
2. Circular shape: Muleiply 3.14 X

1. Rectangular shape: Muliply length X width.
diameter).

lmhnmmd\dmh
mmmlhﬁtmnammm



120 GPH
350 GPH
1000 GPH
1500 GPH
3000 GPH

POOL VOLUME IN US.GALLONS

from the figure recorded after the filling pleted.
No water should be used in the house dur ling.
3. Using hose outpur: Fill a large bucker ctly 60
seconds. Measure the water in pints and w8to
compute LS. gallons. Record the start ar ' times
of the pool filling. Multiply the total mint sjuired
for filling by the number of gallons the hose - harges
In one minute.

2. Multiply depth in meters x metric radius
Squared x 20.75 for circular volume.

A

Above-ground construction, 65

Acorus cakumus (Sweet Flag), 127

Aconu gramineus ssp. (Japanese Dwarf
Sweer Flag), 127

Aponogeion distachyus (Water Hawthomn),
127

Aquatic plants, deep-water, 127

Aquaric pl flcating, 136-137

Aquaric | merged, 135-136

Arrow Ar

Arrowhe

Agolla sp| {ods or Warer Fern), 136

B
Backfillir ng, 46
Bentonis '3
Bio-filtra
Blue-flag
Bog Ani
Bog Bear
Bog garde: }, 120
Conistrus 0
Muoisture nance, 103
Mosquito [ ™, 120
See also Edyn, edging
Bridges, 118-119
Footings, 1158
Handmils, 118
Heighe, 118
Building supplies, figuring, 138-139
Boulders, 138
Concrete blocks, 138
Conerete volume, 139
Gronite coverage (chart), 138
Bulrushes, 133
Butomus umbellatus (Flowering Rush), 127

c

Cabomba spp, 135

Calla Lily, 135

Calla paluserts {Bog Arum), 129
Canadian Pondweed, 135
Canna ssp, 129

Cardinal Flower, 131

INDEX

Carex stricta 'Bowles Golden! (Golden
Sedge), 129
Carrails, 133-135
Cementing, treatment, 88
o E ,..
Coontail), 135

Clay, reatment of, 73-74
Clay-lined pond, water loss, T3-74

See also Bentonite pond
Colocasia spp. (Tazo or Elephant Ear), 129
Concrete

Haunches, 34

Liners, 61-62

Neutralizing, 51, 117

Rendering, 61

Roughening, 57

Suggested mives, 56

Volume, calcolaring, 139

See alsy Concrete basics
Concrese basics

Addirives, 56

Base/wall thicknesses, 56

Levels, find, maintain, 56

Mix; tamp, 55

Neutralize, 56

Reinforcing. 55-56, 58-59

Sie preparation, 36
Concrete block construction

Hollow-hlock, &0

Reinforcement, 61

Shelves, 59-60

Solid-block, 60

Walls, 58-59

See alw Concrete basics
Concrete consructions, 34-61

Base, 57-58

Concrete block walls, 57

Excavation, 36-57

Forms, 57

Mortar thickness, 58-39

Orne-diy pour, 57

Piired walls, 58

Reinforcing, 37

concrere, 57-58
Frbey

e
|
4



wm {Froghic), 137
Hiydmeleys ymphosdes (Water Fopgy), 127

¥

Insegrating pord, vard, 18

11 estgos Jupanese Watee e}, 130
(Yellowflag

L
Lemna spp {Duckweed), 137
Levels

Botom, 46
Edge, 212
Finding, maintaining, 21-13, 4446
Hose, 22-13
Laser, 13
Plant shelves, 46
Spirit, 21
Warer, 22
Waterfalls, 79

Lilies, Wiater, 77

Lined watercourse, 85
Construction metho B9
Hose entry, 89
Reinforcement, 58
Srones, serting, 59
Underlay, 8889

Liners, 19, 27, 48-5
Calculating size, 4
Caoncrete with flex 52
Edge reinforcement
Flexible, inseallari
Formula for size, 50
Marerials, 48
Pondgard™ , 48
Underlays, 49
Whtercourse, 88-50
Waterfalls, 78-82

Liners, installing
Backfill material, 53
Bottom sand layer, 51
Capping, 53
Clear and smooth soll, 51
Concrete block wall, 53
Edge level, 51
Excavation, 50-51
Folds, 52
Footing, 52, 53
Frost line, 52-53
Levels, 50
Side reinforcements, 50
Underlay, 51
Lineupa™  32-34, 101
Liters, computing, 140
Lkeard' Tadl, 133
Lobelis cardinalis (Cardinal Flower), 131
Lotus, 126

Manna Grass, 130
Marsilea spp. (Water Clover), 131
Membrane. See Liners
Mentha aquatica (Warer Mint), 131
Meranthes trifolia (Bog Bean), 131
Milfoil, 136
Maortar, 61-64

Curing, 62

Neutralize, 51

Seains

Myosotis | Waner Forger-me-noc),
131

Moyriophsl icum { Parrot’s Feather),
11

Myriophoy Ailfoll), 136

N

Netzing 12

Nymph ater Lilies), 126

Nympha Water Lilies), 126

Nymphai snowflakes, Fringed
Wt ke, Floating Heart),
127

Q

Ovonuiam aquaticum (Golden Club), 132
Cxther water features, 115-120
Overflow. See Drainage

P

Parror’s Feather, 131

Peltandra virgimica (Arrow Arum), 132

Pickerel Weed, 132

Pistia stratiotes. (Water Letticel, 137

Planting shelves, 24-25, 43, 45-46

Plants, 126-137
Aquarics, floating, 136137
Auuaties, sibmerged, 135-137
Deep-water, libylike, 127
Marginal, 127135
Requirements, 126<137

Predator netting, 13, 112
Preformed ponds, 42-48, 67-70, 91
Preformed stream courses, 91

Ecological balance management, 105
And fileration, 104-114
Fountaina, 115, 116
Gallons per hour, 105
Hesing size, 106
Intake screen, 106
Sacrificial anode, 105
Size, calculating, 106
Surface siamming filranon, 59,
1o8-uo
Wiater recirculation, 105-114
Ser ali Appendix 3
Pumg string chrr, 139

R
Raised ponds, 63-70, 64
Rocks, how to mose, 35-37

5

Safety plannmg, 3-14

Sagireamaa a5 ( Arrowhesd], a2

wmwm 36

Srrin crrmusa (Lasardh Twill, 323

Sormpus i (Bulrushes), 133

Semi-muised ponds. 65-70

Side deterioration. 50

Siee selecrion, 1517
Falance weh londscape, 15
Dewiriage, 17

Tape Gram, 136

Tar 129 1 J

Tips, 12 14, 15, 1, 17, 18,19, 3038,
3,45, ¢4, 45, 4, 53 5. 5, 56
57,55, 60, & 61 7. M AL
1, 62, 88, 89, 100, K08

Tob o barrel gardeen, 10

Tapha 0 (Curmaisl, 133-035

e

e



Water Lilies, Tropical, 126

Warer Mint, 131

Water Poppy, 127

Water Snowflakes, 127; Fringed, 127

Y
Yellow-flag Iris, 130

z
Zantedeschia aethiopica (Calla Lily), 135
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