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Design considerations of lined ponds

By VauaHaN PoDBIELSKI

the growth of dairy in
New Zealand, coupled with
the growing regulations
requiring environmentally friendly
effluent management, lined effluent
ponds are becoming commonplace to
help farmers achieve compliance. This
is especially so given thal councils are
promoling greater storage capacity
ponds, with 30 to 90 days now com-
monplace. Artificial geomembranes
are the most cost-effective way to
achieve large volume storage capacity,
and then later use this efMuent as a
valuable nutrient source.

There are two major types of lining
membranes available in New Zealand,
considered suitable for this commer-
cial application — each with its pros
and cons. Farmers should do their
homewerk when exploring their lining
options, and need to ask questions and
inzizt on written confirmation of what
they are promised. There are many
general “liners” on the market, but not
all can be considered fit for the
purpose.

Effluent Storage Ponds

Firestone EPDM Liners

= | arge volume storage.

- e Long lasting, durable synthetic rubber to withstand NZ

Insist on your Official BREE - ;. conditions.

Warranty Gertificate ==t » 300% stretch therefore joins do not crack like some

e plastic liners.

= 16m wide panels standard, therefore fewer joins.

= Design assistance and volume calculations available.

* 20 year Firestone Factory warranty - best in the
business. Insist on your Firestone issued Warranty
Certificate.

m Contact Cosio Industries Ltd
Phone: 09 820 0272,

Email: vaughan@cosio.co.nz
Firestone or call Vaughan on 021 280 7266

ey for more information on

Firestone EPDM and your
nearest installation contractor.
Cosio Industries Ltd are official Firestone
Lining In Action™ Buillding Products New Zealand distributors
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Farmers are Increasingly
looking at future
proofing, and should
therefore check on:

1) Warranty — what period
Is offered and who
Issues the warranty? (UV
breakdown etc)

2) Malntenance — who
repalrs the product
should It become
damaged, and how?

Effluent ponds generally fall

into three categories:

* New dairy with new ponds

+ Existing dairy with existing
unlined pond, now requiring a
liner

+ Existing dairy with no pond,
now requiring a pond.

There are a number of differ-
ent pond systems being promot-
ed in different parts of the coun-
iry, the most prevalent being:

* Single pond with stirrer

* Two-pond system (aerobic and
anaerobic)

* Weeping wall sludge bed com-
bined with one holding pend for
the clean, solid-free liquid

Each system has its pros and
cons and is site specific and
therefore should be discussed
with your local effluent manage-
ment specialist or council dairy
extension officer/Fonterra sus-
tainability dept.

1) Site selection

One of the first considerations
for new ponds is site selection.
This is normally as close as pos-
gible to the dairy shed, with suf-
ficient fall to avoid pumping
from shed to pond. The nature of
the sub-grade should also be
considered since soft and com-
pressible peat is unstable and
hard rocky areas, or arcas with
pumice, may require thicker
underliner to protect the mem-
branc. Arcas where the ground-
water level is higher than the
base of the pond should be
avoided if possible, if not, then
water drainage (draincoil) will
need to be installed under the
liner to avoid a rising water table
lifting the liner.

There are three methods of
constructing a pond:

I. Fully excavated — entire
pond below ground level. This is
the lowest cost, but water tables
can be a problem.

II. Raised embankment or
turkey nest — half below and half

above ground level. This has
casier drainage but higher cost
and the risk of an unstable bank.
IMI. Semi excavated — compro-
mise of both, medium cost.

2) Site layout:

*The pond base should
have a fall of two per
cent to assist with easy
dralning and positive gas
movement under the
liner.

+« Embankment batters or
slope are dependent on
the underlylng sub-
grade. If no slope
stabllity study has been
dene, a minimum batter
of 2:1 Is recommended If
the maximum depth ls
less than 5m. The liner
must not ba used to
provide stabllity to the
embankment.

* Embankment crest at
tha top of the slope
should have a minimum
width of im before thl
anchor trench Is dug,
provide enough sta III:E‘
to both the batter and
anchor trench.

+ Anchor trenches are set
1m back as above, and
are a minlmum of 400mm
wide and 400mm deep In
coheslve solls, and vary
according to batter, pond
size and soll type.

* Freaboard of at least
300mm below the top of
tha pond should be
maintained (providing the
top of the pond has

bullt level) since
overflowling liquld can
compromise batter and
anchor trench stabllity.

3) Preparation of the support-
ing surface for the membrane is
very important. It should be free
of loose rocks, stones and vege-
tation and needs to be well com-
pacted, prior to laying the liner,
Unless the surface to be lined is
perfect, most liner manufactur-
ers recommend the use of a geo-
textile underliner (similar to car-
pet underlay) to help protect the

EFFLUENT/WATER MANAGEMENT

lining membrane,

Incorrect gas drainage under a
pond can have drastic conse-
quences, especially where efflu-
ent is concemned (see Figure |
and 2). T will discuss correct gas
and water drainage in my next
lined dam design feature,

Lined ponds have to be treated
differently to carth ponds.

= continued page 44

EftluentiCompliance

FuilurelisiExpensive!

! Qur popular 40m

Wetted Widih
Irrigator now gives
you even lower
opplication rates
on demand.

Effluent or Water.
From manual to full
Autastart,

Get a grunty pump
without blowing your

will help get you sorted

your tractor.

dealer.

3

Get more out of your dalry effluent and

To find out more call the team that dairy
farmers trust, or contact your nearest

HI-TECH

envive solutions

For a Cost Effective Entry Level Dairy
Effluent System, Just Add Your Tractor

Designed for thick dairy effluent, not just ‘
dirty water, the DODA PTO effluent pump in
ccrmblnatlon with our Unl Sprinklers along
with the required lengths of layflat hose,

WTPTC Dy O

The Dairy Effiuent Specialists

www.hitechenviro.co.nz

freephone 0BOD 889 7755
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EFFLUENT/WATER MANAGEMENT

« from page 44

Some precautions should be
followed:
* Diggers cannot be used to de-gsludge

o :

+ Third party contractors working in,
on or arcund the lined pond (efflusnt
pumpers/pump and pipe tradesman)
must be notified before they com-
mence Work that the pond containg
an expensive liner which can be dam-
aged.

+ A protective pad (thin concrete slab
or concrete-filled tyres laid on top of
underliner) should be installed below
where the stirrer sits, just in case it is
lowered too close to the liner. | — = e g - = .

These guidelines are a brief sum- : < AT
mary of only some of the issues ‘
which need to be considered when
constructing and lining a pond. A
design professional should be con-
sulted for site specific specialist
advice.

A comprehensive design booklet
called “Firestone Installation
Guideline™ is dewnloadable free of
charge at the following site:
htip:/fiwww.cosio.conzfindex.php/fir
estone-inf-data

— Vaughan Podbielski is product
manager for Firestone EPDM

Liners, disiributed in New Zealand
byuéfﬁo :‘m“':ﬁﬂ E‘i W A Figure 2: An example of a pond with Incorrect gas drainage.
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