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AguaDamsAnOverview

Water controlling water to create environmentally friendly temporary dams and diversions.

AquaDamse are temporary structures built from water and flexible materials.
AquaDamse are lightweight, easy to handle, and can be used in virtually any situation.

The protection/objective management of
water resources within Australia, the United
States, Canada and elsewhere have
become significant public issues during the
last two decades. Increased importance is
being placed upon the conservation,
protection, and long term beneficial
management of environmental assets. The
result is that more appropriate and sensitive
practices by both private and public sectors
are being called for, enforced by regulators
and the wider public. This is especially the
case in the protection of fluvial and wetland
environments. It is no longer acceptable
practice to use temporary earth levees or
dams to divert or contain water in
waterways or wetlands as these techniques
can easily lead to significant degradation of
the environment.

AquaDamse offers a low-impact environmental alternative to past practices of building earthen
barriers in fluvial systems by digging or trenching with large pieces of heavy equipment, which
commonly caused long term damage to local streams, rivers, lakes, and wetlands. There is a
growing realization of the importance of water management programs that protect water systems
for future use, but also allow present day industrial operations to continue in an economic manner.

AquaDamse have been approved by
The United States Army Corps of Engineers
(ACOE), the Canadian Federal Department
of Fisheries and Oceans (CFDFO), the
British Columbia Ministry of Environment
(BCMOE), the Ontario Ministry of Natural
Resources (OMNR), and the Australian
Pipeline Industry Association (APIA), as a
viable, environmentally friendly and
acceptable means of diverting or containing
water in  waterways and wetlands.
AquaDams have been designed to comply
with the US Clean Water Act and
Environmental Protection Agency (EPA)

o el B . p— guidelines Section 404 (40 CFR 8§230.1)
AquaDams® are lightweight, easy to handle, and can be used in virtually and they comply with the New South W ales
any situation. (NSW) Clean Water EPA guidelines.




Installation Requirements

To install an AguaDamse all that is generally required is the abundant local water and a
portable pump. This means that AquaDamse are ideal for water control projects such as stream
diversions, temporary stream dams, lake bed de-watering, coffer damming, pollution confinement
and silt control. They also provide timely and effective solutions to tough situations like mud slides,
hazardous waste control and flooding.

TheCmcept

Amazingly simple, AquaDamse are a patented idea that combines
three or more polyethylene or woven geo-textile tubes together and any
locally available water supply. Two dnher tubes, contained by an outer
dnaster €ube, are pumped full of water simultaneously. Counter friction
between the master and inner tubes results in a stable, non-rolling dva |
of contained water, which adjusts automatically to the bottom terrain as
the AquaDamse is deployed. Within minutes an impervious, solid
AquaDamse is formed.

TheDesign
AquaDamse are environmentally safe and are specifically engineered to provide rapid
deployment. It is a stable barrier of water to contain, divert and control the flow of water.

Theuniquepatenteddesignconsistsof 4components: 1+2: Two impermeable inner
tubes which are filled with water to
provide the mass needed for
stability.

3: A strong, woven outer tube
which contains the two inner tubes
and provides the  structural
integrity of the system.

4: Water to provide the mass of
the AquaDame.

5: A collar for joining the dams
together. (not shown here)

Materials

All the materials used to construct AquaDams are flexible to allow them to conform to uneven
terrain and this makes for an effective seal between the ground and the structure. Two or more
AquaDams can be joined together to form structures of any workable length with a coupling collar
manufactured from the same material as the outer tube, aligns the structure.



Applications
AquaDamse unique combination of properties make them ideal for a wide variety of
applications. Some of the more common uses include:

A Wate diversions during pipeline installation, aroundrivers and standing water.
Watercontainmentduring repairsto bridges,diffusers andsewagesystems.
Constuction andrepair of seawallsandgroins.

Leveesleveetoppingandflood watercontrol.

Tempaary containmentfor repair onpondliners.

Silt containmentandsedimentcollection.

> P P P o >

Esioncontrol through diversion or containment.

The standard AquaDamse system is filled from one end only via the two inner tubes. The closed
end is fitted with a collar that allows two AquaDams to be linked together. Utilizing the linking
collars allows the AquaDamse to be customized to meet the individual needs of the job site.

An open-ended system can be filled from either end. This system is appropriate when placing
one AgquaDamse entirely across a riverbed where both ends can be extended up the shoreline

range bank.

ProductSizes

AquaDamse are available in a wide range of sizes:

MaximumWater ApproximateDimensions
Depth(Inches) (Rully Inflated)
96 1 HE246 W
146 1 HE3I 6 0 W
186 24HX48 6 W
286 36HX7 26 W
360 48 @X1056 W
546 7 HEIS6 6 W
2 6 102 1§X2206 W
Cuwstom Configuations

Additionally, AguaDamse may be ordered in custom configurations if required. Cold weather
options are also available for installations where the temperatures are likely to be below -20C. For
further information, please visit our website at www.waterstructures.com or www.cofferdam.net , or

give us a call at 1-800-682-9283.


http://www.waterstructures.com/
http://www.cofferdam.net/

History

AquaDamse were first used in the early 19908 and were invented by David Doolaege, a
Northern Californian who was granted patents for the invention. In the U.S. AquaDamse are sold
under the trade name & ater Structureso and in Canada they are sold under the trade name
AquaDamse. AquaDamse are patented, trademarked, and have registered designs.

CustomelSupport

AquaDamse is committed to customer satisfaction through the sales and support of
AquaDamse and the provision of professional services. Here are a few quotes from our already
satisfied customers:

EricLacherAsst.
Superntendent of Parks,
AN = Batavialllinois:
VAT L4 fi © this date, everyhing is hdding' You
LM B YA TN HA canonly guesshow happy that makes everyone

M LiAihiol here, especially those of us who were

wallowing in the muwk installing the
Sstructure. o

Ny

=Tt
134

ElDorado CountyDemartment of Transportation:

"Better than anythingweve ever used.Theyre the bestthing sincethe wheel
whenit comeso water containmentOnceyou gettheminto placeyou dont have
to deal with 6 ra. You just have to make sure that you maintainthe water pressue
in 6 e thyoutakea normal stream,whereyou havenormalflow, onceyouve got
them in you just go about your business.Therés not a lot of time spent
maintaining them while you're working. They're tertific

oL Ay

Q-@“@f‘ . Cityof Sacramento Drainage Superintendent:
,"‘%ﬁ cﬁfﬁl i T hGty's AquaDanss have savedthe City substantialmoneyon both
M i .| equipmentind manpowerln the past, a dewatering problem in a canal meant that
T =T crewseither built an earthendam, or a sandbagbarrier to block the water flow.

‘?_‘.I. b Each processrequires substantialtime, equipmentand manpower.The time and

' 'ﬁﬂ‘f Yy equipmentsavingsto use AquaDams in these situationsis at least half, maybe
more:’

ClearLakelLandsCoordinator SkipSimknns:

"With AquaDams youdorit haveto worry aboutany sandbagdeft on top of your
levee.Oncethey are rerolled and removedto storagethereis no needfor further
cleanupto thearea. Thisalso allowsthe natural vegetationcan comeright back.
You cant askfor anythingbettet If techniciansare in the locale, and they have
AquaDams with them, yolve got themright now. Im sold o




EngineeringSpecifications

Howit works

Generally AguaDamse consists of two polyethylene liners contained by a single woven geo-
textile outer tube. When the two inner tubes are filled with water, the resulting pressure and mass

create a stable, non-rolling wall of water.

.
/ } ~— PREISURE

ol LA P

@f .. —— PRESSURE

. waTer | =
DISPLACED

WATER MAGS

A single tube filled with water will not provide a stable
wall or dam as the water builds up on one side of the
tube the pressure on the wall of the tube begins to
increase.

As a result of the building pressure, the water is
pushed from one side of the tube to the other side
where the pressure remains low. As the water continues
to move from one side to the other, the tube begins to
roll.

As water builds up on one side of the AquaDams, the
pressure displaces the water in the inner tubes.
However, because the inner tubes are unable to roll the
AquaDams assumes a position of equilibrium and
behaves as a solid barrier.

In order to roll a filled AquaDamse, it must be tipped
end over end. This would require lifting all of the water
mass in the first column up and over the second column.
Even if the water builds to the top of the AquaDamse, the
pressure is far too low to provide enough force to lift the
water mass and tip the AquaDamse. The result is a
stable, non-rolling barrier forming a solid dam.



s o Two water filled tubes or columns placed side by

= T T s side will assume their natural shapes. If pressure is

'é; ""\ \Ii.r*_PRESSURE applied to one side, the water is displaced in the first

| WATER |~ | WATER | tube and causes it to roll. As the first tube rolls, it

DISPLACED DISPLACED pushes on the second tube moving the water from one
side to the other and the two tubes roll together.

The AquaDamse is able to offer a stable wall by
containing two water columns in a single outer tube.
The contained water columns are unable to assume
their natural position and form a vertical wall in the
middle as they press against each other. The pressure
inside the tubes applies a substantial force to both
sides of this vertical wall.

As water begins to build on one side of the structure
the inner tube naturally tries to roll. However, the
friction between the vertical walls of the inner tubes and
between the inner and outer tubes opposes the rolling
tendency and the structure remains fixed.

In order for the AquaDamse to
move as a result of the pressure

S g e 1 exerted on one side, it must either
P sl be tipped over or slide across the
- PRESSURE H surface on which it rests.
W ) ;
£ - |
I
SymbolKey: Tipping:
D = Width of AquaDamse Consider first the case of tipping. In order to tip, the
H = Head of the water. water pressure must lift the first inner tube up and over
W = Weight of water in an inner tube. the second.
P = Pressure.
F = Resulting force from pressure. The analysis on the following pages shows the
p = Density of fluid. AquaDamse resistance to tipping:

g = Gravitational constant.
SF = Safety factor.



e Asaumptions
—-"'( o To generally facilitate the analysis we assume
( | ————— that the inner tubes are generally rectangular when
filed. We also assume that the water level on one
side of the AquaDame has reached the top of the
dam. This assumption is a worst case scenario.

!
WATER MASS

When the water is removed from one side of the AquaDamse the horizontal force exerted on
the dam per unit length of wall is given by:
F=Y5) gH?2

TheTippingModel
w Having determined the force on the side of the
AquaDamse, we can evaluate the tendency of the
AquaDamse to tip. We assume point A, the quarter
;H point of the dam, as the pivot point and sum
moments about this point. The moment created by
each force, is a measure of how much the force

D Pressure block contributes to rotating the first column of water
|_(_)_l around point A as the approximate fulcrum point.

x Ma=YAWD-Y4} gH2.H/3=0
Or
x Ma=Ys} gHD.Y2D-Y5 gH2.H/3=0

Simplifying the above expression we see that the stability of the AquaDamse is dependent upon
the relationship between its width (D) and the depth (H) of water it must resist. If the pressure term
is greater than the gravity term the dam will be unstable.

The relationship below indicates the minimum width of the AquaDamse to prevent it from tipping
when resisting water with a depth (H) equal to the height of the AquaDamse itself. The height for
the dam to prevent tipping would be described as follows:

D>0.82H

Further, we can define a Safety Factor, SF, as follows:

SF =1.224 D/H

where a value greater than one (1) indicates that the AquaDame structure is stable. The table
below shows the values for the Safety Factor for the present range of AQuaDamse.



Tablel.SafetyFactoragainsttipping overof AquaDams
whenwaterdepthequalsthe damheight:

T A S e SR

depth

Inflated Height Inflated Width Safety Factor
(InInches) (InInches) Against Tipping
126 240 244
24 6 460 2.3
360 6806 2.0
48 6 1206 348
720 1865 3.6
84 6 28260 412
If the

is maintained

e

Inflated Height Inflated Width Recommended Safety Factor
(InInches) (InInches) MaximumDepth | Against Tipping
126 246 8 0 3.66
24 6 460 186 3.11
366 686 286 3.9
48 0 1206 360 4.06
720 18606 546 4.2
84 0 2820 720 4.78

recommended maximum water
the Safety Factor
against tipping is improved. The following
table shows the effect on Safety Factor of
adhering to the recommended maximum

water depth.

10



SymbolKey:
D = Width of AquaDame
H = Head of water

W= Weight of water in an inner tube.

P = Pressure

f = Frictional force

N = Normal force

p = Density of fluid

g = Gravitational constant

FRICTION

Asaumptions

Sliding

The second method of failure is for the AquaDams to
slide sideways. The resistance to sliding is provided by the
friction between the ground and the structure at its base.
The applied force to cause sliding is the applied pressure
of the detained water.

— - z: | e —

W e assume that the supporting surface is smooth and flat. Any deviation from a smooth surface
will add greater opposition to sliding and so, our estimations will tend to be conservative.

TheSlidingModel

Again, we assume that the inner tubes are generally rectangular to facilitate the calculations
and we regard the extreme case where the depth of the detained water is equal to the height to the

dam.

Frictional Force i Pressure Force =0

Or
x Fy=m.} gH?*=0

Deriving the term for the coefficient of friction as simply:

Z =%H/D
Table3. CoefficientOfFriction ForSliding:
Inflated Height Inflated Width Coefficientof
(Inlnches) (Inlnches) Fiiction for Siding
126 240 25
24 6 460 .26
3660 680 .26
48 6 12006 02
720 186 .0
84 0 2820 .5

11



Looking at Table 3, the value of the coefficient of friction would allow the dam to slide on a
smooth flat surface. Coefficients of friction in the range 0.10 to 0.25 are appropriate for quiet
slippery surfaces, for example greasy plate steel, railway wheels. In most cases, the surface under
the AquaDams will be comparatively rough and will have a far greater coefficient of friction with the
AquaDams and hence will pose an even greater opposition to sliding.

The principles used to create the AquaDams are simple yet effective. The stable non-rolling wall
of water conforms to the surface beneath it creating a tight seal. The AquaDams will not tip or
move even if the water level raises to the top of the structure. AQuaDams provides a lightweight,

reusable and environmentally friendly method of water control.

Table4. MaximunDepthUshg Coeficient ForSliding:

Inflated Height Inflated Width Recommended CoefficientOf
(InInches) (InInches) MaximumDepth | Fiction For Siding
126 246 8 6 A1
24 6 460 186 .5
360 6860 2860 16
48 0 1206 360 il
720 1865 546 ik
84 0 2826 720 A1

12



FrequentlyAskedQuestions

Many factors influence the selection of a dam or water retaining system. When considering
whether to use AquaDamse or some other system questions will come to mind about how it works,
will it work in a particular circumstance and so on. Below you will find many of the most commonly
asked questions about AquaDamse and how to use them.

What materials are
used to manufactue
AquaDams?

AquaDamse are made from
polypropylene geo-textile for the
outer tube and polyethylene for
the inner tubes. In some larger
sized dams or dams that are to
be used in cold conditions (less
than -20C) have inner tubes may
be made of PVC.

DoAquaDamsneetcurrent laws and regulations astheyapplyto water
retention systems?

AquaDamse are designed to meet the United States Environment Protection Authority (EPA)
guidelines under Section 404 (40 CFR 8230.1) as well as the Clean Water Act. The Clean Water
Act and Section 404 guidelines prohibit discharges of dredge or fill material when a practicable
alternative exists. AquaDams provide a practicable alternative in many circumstances as they do
not use any fill material and have no adverse effect on the aquatic ecosystem.

There are many world-wide and national laws that forbid the pollution of streams, rivers, and
waterways, such as the New South Wales Clean Waters Act of Australia. Unlike temporary earth
dams, sheet piling or sandbagging, AquaDamse introduce no pollutants to the waterway during
installation or removal and do not disturb either the bottom or the bank. AquaDamse complies with
every international and national laws concerning environmental practices.

NN ONTARIO Aquadanse Have been ApProved

-/ Ministry of Natural Resourees. and/or Used By The Following
GovernmenAgencies:

13



AreAguaDamavailablefor rental?

AguaDams are available for rental at very reasonable rates. Our team of AquaDams experts
will install the AquaDams and remove them when the job is done.

AreAgquaDamgermanentstructures?
No, AquaDams are temporary structures designed and intended to be used for the duration of
a job, flood emergency or stream diversion.

Howlong can an AquaDamsremain in place?
The outer woven geo-textile tube contains UV inhibitors to prevent damage due to sunlight
exposure. A properly maintained AqguaDams can remain in place for over a year in direct sunlight.
Stored properly, the shelf life of an AquaDams is indefinite.

Whatwarranty do AquaDamscomewith?
AquaDams are fully warranted against defects in manufacture and materials. As there are
many factors that influence the operation of an AquaDams no warranty can be extended to
customer installations.

CananE n g i nCeréficafiebe obtainedforanAguaDams?

Certification by a Professional Engineer involves two areas of responsibility, one the dam itself
and the second, that AguaDams has been correctly installed for the prevailing conditions and will
perform as expected. AquaDams Pty Ltd is able to arrange certification if the dam has been
installed by AquaDams Pty Ltd, or under its direction, in many circumstances.

Howhigh an AguaDamsdo| need?

The height of AquaDams is determined by the height of the water to be contained or diverted,
the stream bed slope, water velocity and the maximum projected changes in the water levels after
the installation of the dam. Lateral pressures from flowing water, as in a river, may require multiple
AguaDams installed parallel with each other across the flow. Depending upon the strength of the
current the above water depths need to be lowered. That is, a bigger dam is required for a smaller
water depth.

14



WaterDepth

The height of the water to be contained by the AquaDams is the most important criterion in
selecting the proper AquaDams size.

Consider a diversion channel installation. For a diversion channel of approximately the same
width as the stream, a good rule of thumb for determining the water height after diversion is: Add
1) Max Water Depth along Site, 2) Average Water Depth along the Site and 3) Difference in
elevation between the installation and the divert water sites. These three numbers equal the height
of the water that will be found at the installation after the AquaDams is installed and the water
flowing through the diversion channel.

Figure 1. The height of

- DWWL the water to be retained
} ' 7 by the AquaDams is
EWL . | ' J related to the maximum

2> hy depth of water at the

3 Diversion installation site, the
- i Channel average depth of water
Existing along the installation site
Channel EWL = Exsisting Water Level and the difference in the
DWL = Diverted Water Level water levels between the

5' = Total Water Height installation site and the

diversion point.

HowdoesWaterVelocityinfluencethe size?

When an AquaDamse is used to stem a water flow, some consideration must also be given to
the velocity of the water running around the end of the AquaDamse during installation. When the
water flow is being pinched off during installation, the water velocity will increase and depending on
the firmness of the stream/river bed that the AquaDamse is being laid over; may cause some
undercutting around the end of the AquaDamse as it is being installed. This would result in an
increase in the height of the water to be retained and should be considered in the above when
determining the maximum water height. Current velocity will also play an important part in the
installation of an AquaDamse. For example, during installation an AquaDamse has to be filled to a
higher capacity so as to prevent it from rolling down stream. Once the AquaDamse is installed in
flowing water, the water will begin to pool in front of it and the flow at near the AquaDamse will be
minimal.

Arethere limitations relatedto the flow periods?

As long as the maximum water depth during the life of the project is accounted for, the
AguaDamse will remain stable for the duration of the project. In the event of unexpected increases
in water levels, most AquaDamse can be removed in one day without any damage to the
environment and then reinstalled after the water levels return to normal. A second option would be
to increase the height of the installed AquaDamse by pumping more water into the structure and
temporarily super-inflating it. For example, a | .4m AquaDamse could be super-inflated to 2m in
height under the right conditions.

15



Whattype of site bottomis
required?

Select a site that is flat and devoid of
wire, reinforcing bars, sharp objects,
garbage, glass or dead vegetation such as
fallen timber and so on. An AquaDame can
be installed on top of most types of soils or
fluvial bottom materials, including flat lying
bed rock, mud, sand, gravel, small rocks
and vegetation. Preferably the slope of the
riverbed should be flat. Remember to
remove any materials from the site bottom
that could puncture it or prevent a proper
seal from occurring.

Whatlengths do AquaDamscomein?

AquaDamse come in stock lengths of 50feet and 100feet. Several AgquaDams can be joined
together with the patented coupling collars to achieve virtually any length of AquaDamse. Custom
lengths can also be made upon request.

How doyouinflatean AquaDams®?

AquaDams are normally inflated with water from the installation site. This generally involves
using a small gas powered portable pump and pumping into the open ends of the AquaDamsé
same time letting the dam unroll across the stream or waterway.

DoesColdWeathereffectthe
AquaDams®?

AquaDamse have been used in
temperatures as low as -40C. At very low
temperatures the water inside the dam will
freeze. If attempts are made to move the
AquaDamse under freezing conditions the
ice inside the AquaDamse will crack and
break exposing sharp edges or points that
may damage the inner tubes. It is best to
wait until the thaw before attempting to
move the AquaDamse.

DoesHotWeathereffectthe AguaDams®?

No. AgquaDamse have been used in hot and humid environments in Florida and along the Gulf
of Mexico.
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