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= \ Hydraulic ram pumps are a time-tested
a’. o technology that use the energy of alarge amount
. of water falling asmall height to lift a small
amount of that water to a much greater height. In
? J. ' thisway, water from a spring or stream in avalley
* Yok *  can be pumped to avillage or irrigation scheme
£ & on the hillside.
; - - i
araten wam . Depending on the difference in heights between
| e the inlet pipe and the outlet pipe, these water
pumps will lift 1-20 percent of the water that flows into it. In general, a
ram can pump approximately one tenth of the received water volume to
a height ten times greater than the intake. A hydraulic ram pump is
useful where the water source flows constantly and the usable fall from
the water source to the pump location is at least 91 cm (3 ft).

Since ram pumps can only be used in situations where falling water is
avallable, their use isrestricted to three main applications:

. lifting drinking water from springs to settlements on higher
ground.

. pumping drinking water from streams that have significant slope.

. lifting irrigation water from streams or raised irrigation channels.
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Ram Pump Advantages include:
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Inexpensive

Very simple construction and easy to install yourself.
Does not consume petrol, diesel or electricity.
Minimum maintenance.

Pollution free.

Quiet pumping 24 hours per day.

Hydraulic Ram Pump Links

.. Designing a Hydraulic Ram Pump (Water for the World)
. Ram pump History and Design (Center for Alternative

Technology - UK)

. Hydraulic Ram Book - How: & Where They Work (Atlas

Publications - North Carolina)

. Ram Pump Technical Notes (Dev. Technology Unit - UK)
. Build Your own Ram Pump (Clemson University)
. Ramp Pump Design Specifications (Institute for Appropriate

Technology)

. Highlifter Ram Pump (25 page book providing step-by-step

Instructions on designing, making, installing and operating a
hydraulic ram waterpumping system)

. Hydraulic ram pumps Engineering Principles (North Carolina

Extension Service)

. Hydraulic Ram Pump System Design and Application (Research,

Development and Technology Adaptation Center, Addis Ababa,
Ethiopia)

.. Pictures of Ram Pumps (D. Burger - UK)
. Ram Pumps (Internet Glossary of Pumps)
. Gravi-Chek Pump (Updated Ram Design)
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Suppliers of Hydraulic Ram Pumps

. "Highlifter" and Ram water pumps (California)
. Aquatic Ecosystems Inc (Florida)

. Folk Ram Pump Supplier (USA)

.- York Industries (Pennsylvania)

. Alternative Energy Engineering (California)
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Sing Pump Links

. Sling Pump

. Sling Pump for Agricultural Watering
. Sling Pump Fact Sheet for Agriculture
.. Sling Pumpsfor Sale

. Rife Sling Pumps
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Use a hydraulic ram pump to continuously pump water
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araten v . Depending on the difference in heights between

S e the inlet pipe and the outlet pipe, these water
pumps will lift 1-20 percent of the water that flowsinto it. In general, a
ram can pump approximately one tenth of the received water volume to
a height ten times greater than the intake. A hydraulic ram pump is
useful where the water source flows constantly and the usable fall from
the water source to the pump location is at least 91 cm (3 ft).

Since ram pumps can only be used in situations where falling water is
available, their use isrestricted to three main applications:

. lifting drinking water from springs to settlements on higher
ground.

. pumping drinking water from streams that have significant slope.

. lifting irrigation water from streams or raised irrigation channels.

Ram Pump Advantages include:
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Use a hydraulic ram pump to continuously pump water
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. Inexpensive

. Very simple construction and easy to install yourself.
. Does not consume petrol, diesel or eectricity.

. Minimum maintenance.

. Pollution free.

. Quiet pumping 24 hours per day.

Hydraulic Ram Pump Links

. Designing a Hydraulic Ram Pump (Water for the World)
. Ram pump History and Design (Center for Alternative

Technology - UK)

. ‘Hydraulic Ram Book - How & Where They Work (Atlas

Publications - North Carolina)

. Ram Pump Technical Notes (Dev. Technology Unit - UK)
.. Build Y our own Ram Pump (Clemson University)
. Ramp Pump Design Specifications (I nstitute for Appropriate

Technology)

. Highlifter Ram Pump (25 page book providing step-by-step

Instructions on designing, making, installing and operating a
hydraulic ram waterpumping system)

.. Hydraulic ram pumps Engineering Principles (North Carolina

Extension Service)

. Hydraulic Ram Pump System Design and Application (Research,

Development and Technology Adaptation Center, Addis Ababa,
Ethiopia)

. Pictures of Ram Pumps (D. Burger - UK)
. Ram Pumps (Internet Glossary of Pumps)
. Gravi-Chek Pump (Updated Ram Design)

Suppliersof Hydraulic Ram Pumps

"Highlifter" and Ram water pumps (California)
Aquatic Ecosystems Inc (Florida)

Folk Ram Pump Supplier (USA)
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Use a hydraulic ram pump to continuously pump water
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. -Alternative Energy Engineering (California)
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Sling Pump Links

. Sling Pump

. Sling Pump for Agricultura Watering
.. Sling Pump Fact Sheet for Agriculture
. Sling Pumpsfor Sale

. Rife Sling Pumps
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Designing a Hydraulic Ram Pump

Water For The World

Designing a Hydraulic Ram Pump

Technical Note No. RWS.4.D.5

A hydraulic ram or impulse pump is a device which uses the energy ! .

of falling water to lift alesser amount of water to ahigher levation |= »inr PR =
than the source. See Figure 1. There are only two moving parts, Y —
thusthereislittle to wear out. Hydraulic rams are relatively a% o EL

economical to purchase and install. One can be built with detailed ‘“%\A vabve

plansand if properly installed, they will give many trouble-free oo

years of service with no pumping costs. For these reasons, the
hydraulic ram is an attractive solution where alarge gravity flow exists. A ram should be considered
when there is a source that can provide at |east seven times more water than the ram isto pump and the
water is, or can be made, free of trash and sand. There must be a site for the ram at least 0.5m below the
water source and water must be needed at alevel higher than the source.

Factorsin Design

Before aram can be selected, several design factors must be known. These are shown in Figure 1 and
include:

1. The difference in height between the water source and the pump site (called vertical fall).
2. The difference in height between the pump site and the point of storage or use (lift).

3. The quantity (Q) of flow available from the source.

4. The quantity of water required.

5. The length of pipe from the source to the pump site (called the drive pipe).

6. The length of pipe from the pump to the storage site (called the delivery pipe).

Once this information has been obtained, a calculation can be made to see if the amount of water needed
can be supplied by aram. Theformulais: D=(Sx F x E)/L Where:

D = Amount delivered in liters per 24 hours.

S = Quantity of water supplied in liters per minute.

F = Thefall or height of the source above the ram in meters.

E = The efficiency of the ram (for commercial models use 0.66, for home built use 0.33 unless otherwise
indicated).
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Designing a Hydraulic Ram Pump

L = Thelift height of the point of use above the ram in meters.

Table 1 solves this formula for rams with efficiencies of 66 percent, a supply of 1 liter per minute, and
with the working fall and lift shown in thetable. For supplies greater than 1 liter/minute, smply multiply
by the number of liters supplied.

Table1l. Ram Performance Data for a Supply of 1 liter/minute
Liters Delivered over 24 Hours

Lift - Vertical Height to which Water is Raised Above the Ram (m)

Working Fall (m
g (m) 75 | 10 15 | 20 | 30 40 50 60 80 | 100 | 125

1.0 144 | 77 | 65 | 33 | 29 | 195 | 125

1.5 135 1 965 | 70 54 | 36 19 15

2.0 220 | 156 | 105 | 79 | 53 33 25 | 195 | 125

2.5 280 | 200 125 100 K 66 | 405 325 | 24 | 155 | 12

3.0 260 | 180 | 130 | 87 65 51 | 40 27 175 | 12
3.5 215 | 150 | 100 | 75 60 | 46 | 315 20 14
4.0 255 | 1/73 | 115 | 86 69 53 36 23 16
5.0 310 236 | 155 | 118 | 94 | 715 | 50 36 23
6.0 282 | 185 | 140 | 112 1935 645 | 475 | 345
7.0 216 | 163 | 130 | 109 & 82 60 | 48
8.0 187 | 149 | 125 | A4 69 55
9.0 212 | 168 | 140 105 @ 84 62
10.0 245 | 187 | 156 @ 117 93 69
12.0 295 | 225 | 187 | 140 113 @ 83
14.0 265 | 218 | 167 | 132 | 97
16.0 250 | 187 | 150 | 110
18.0 280 | 210 | 169 | 124
20.0 237 | 188 | 140

Components of Hydraulic Ram

A hydraulic ram installation consists of a supply, a drive pipe, the ram, a supply line and usually a
storage tank. These are shown in Figure 1. Each of these component partsis discussed below:

Supply. Theintake must be designed to keep trash and sand out of the o ST s ;
supply since these can plug up the ram. If the water is not naturally free of -f-— — “ﬁl\% -
these materials, the intake should be screened or a settling basin provided. g 2 e s e o s \@ﬂd/f
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Designing a Hydraulic Ram Pump

When the source is remote from the ram site, the supply line can be designed to conduct the water to a
drive pipe as shown in Figure 2. The supply line, if needed, should be at |east one pipe diameter larger
than the drive pipe.

Drive pipe. Thedrive pipe must be made of a non-flexible material for maximum efficiency. Thisis
usually galvanized iron pipe, although other materials cased in concrete will work. In order to reduce
head loss due to friction, the length of the pipe divided by the diameter of the pipe should be within the
range of 150-1,000. Table 2 shows the minimum and maximum pipe lengths for various pipe sizes.

Table2. Range of Drive Pipe Lengths
for Various Pipe Diameters

. : : Length (meters)
Drive Pipe Size (mm) — :
Minimum Maximum
13 2 13
20 3 20
25 4 25
30 4.5 30
40 6 40
50 7.5 50
80 12 80
100 15 100

The drive pipe diameter is usually chosen based on the size of the ram and the manufacturer's
recommendations as shown in Table 3. The length isfour to six timesthe vertical fall.
Table3. Drive Pipe Diameters by
Hydram Manufacturer's Size Number

Hydram Size 1, 23|35 4| 5 6
Pipe Size (mm) 3238 |51| 635 76| 101 | 127
Ram. Rams can be constructed using commercially available check valves oo e

or by fabricating check valves. They are also available as manufactured
unitsin various sizes and pumping capacities. Rams can be used in tandem
to pump water if one ram is not large enough to supply the need. Each ram
must have its own drive pipe, but all can pump through a common delivery
pipe as shown in Figure 3.

Figure 3. Multiple Rams with Common Delivery Pipe

In installing the ram, it isimportant that it be level, securely attached to an immovable base, preferably
concrete, and that the waste-water be drained away. The pump can-not operate when submerged. Since
the ram usually operates on a 24-hour basis the size can be determined for delivery over a 24-hour
period. Table 4 shows hydraulic ram capacities for one manufacturer's Hydrams.
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Designing a Hydraulic Ram Pump

Table4. Hydram Capacityby Manufacturer's Size Number

Size of Hydram
1 2 3 | 35 4 5X 6X 5Y 6Y
Volume of Drive Water Needed
(liters/min)
Maximum Lift (m) 150 |150 120 120 120 |105 105 105

7-16|12-25/27-55/45-9668-137|136-270/180-410/136-270 180-410

Delivery Pipe. The delivery pipe can be of any material that can withstand the water pressure. The size
of the line can be estimated using Table 5.
Table5. Sizingthe Delivery Pipe

Delivery Pipe Size (mm) | Flow (liters/min)
30 6-36
40 37-60
50 61-90
80 91-234
100 235-360

Storage Tank. Thisislocated at alevel to provide water to the point of use. The sizeis based on the
maximum demand per day.

Sizing a Hydraulic Ram

A small community consists of 10 homes with atotal of 60 people. Thereisaspring I0Om lower than the
village which drains to awash which is 15m below the spring. The spring produces 30,000 liters of
water per day. Thereisalocation for aram on the bank of the wash. This siteis 5m higher than the
wash and 35m from the spring. A public standpost is planned for the village 200m from the ram site.
The lift required to the top of the storage tank is 23m. The following are the stepsin design.

| dentify the necessary design factors:
1. Vertical fall is 10m.
2. Liftis 23m to top of storage tank.

3. Quantity of flow available equals 30,000 liters per day divided by 1,440 minutes per day
(30,000/1,440) = 20.8 liters per minute.

4. The quantity of water required assuming 40 liters per day per person as maximum use is 60 people x
40 liters per day = 2,400 liters per day.
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Designing a Hydraulic Ram Pump

2,400/1,440 = 1.66 liters per minute (use 2 liters per minute)
5. The length of the drive pipeis 35m.
6. The length of the delivery pipeis 200m.

The above data can be used to size the system. Using Table 1, for afall of 10m and alift of 80m, 117
liters can be pumped a day for each liter per minute supplied. Since 2,400 liters per day is required, the
number of liters per minute needed can be found by dividing 2,400 by 117:

2,400/117 = 20.5 liters per minute supply required.
From item 3 above, the supply availableis 20.8 liters per minute so the source is sufficient.

Table 3 can now be used to select aram size. The volume of driving water or supply needed is 20.5 liters
per minute. From Table 4, aNo. 2 Hydram requires from 12 to 25 liters per minute. A No. 2 Hydram

can lift water to a maximum height of 150m according to Table 4. Thiswill be adequate since the lift to
the top of the storage tank is 23m. Thus, a No. 2 Hydram would be selected.

Table 3 shows that for aNo. 2 Hydram, the minimum drive pipe diameter is 38mm. Table 2 indicates
that the minimum and maximum length for a 40mm pipe (the closest size to 38mm) is 6m-40m. Since the
spring is 35m away, the length isal right. Table 5 can be used to select adelivery pipe 30mm in
diameter which fits the supply needed, 20.5 liters per minute.

Posted 11/05/97 FLP [ Top | Index | Lifewater Home]
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Atlas Publications-inexpensive how-to books for the homestead.
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Atlas Publi catlons produc&s several unusual books for homesteaders and people interested in learning
how to raise or farm giant freshwater American or Australian crayfish on asmall or large scale, or
how to build or install an Atlas Ram Pump or how one works. The books listed below are available

direct from the publisher.

Home Hydraulic Ram Pumps Crayfish Farming Red Claw Crayfish Farming

e All About Hydraulic Ram Pumps

HYDRAULIC RAM PUMPS

VT &S WL EE THEN WOHL HOW and Where The>/ Work
(ISBN 0-9631526-2-9)

S The ram pump, or water ram, is avery useful 'old-tech' device that has been around for many years and is as
s m useful today as ever. It can pump water from a flowing source of water to apoint ABOVE that source with no
E power requirement other than the force of gravity. Invented before el ectric water pumps, this rugged, simple and
: e = reliable device works continuously with only 2 moving parts and very little maintenence. Typically installed at
: remote home sites for domestic water supply, watering livestock, gardens, decorative lily and fish ponds, water
bl i £ wheels and fountains. Because it uses no power, aram pump can be used where water would normally not be
used and would flow on downstream. This book explains in simple terms and with illustrations how the ram
pump works, where and how it can be set up, and how to keep it going. The second section of the book gives step-
by-step plans for building afully operational Atlas Ram Pump from readily available plumbing fittings and which require NO welding, drilling, tapping or special toolsto
fabricate. The final chapter shows how to build an inexpensive ferro-cement water storage tank up to 15,000 gallon capacity. More about ram pumps here: Hydraulic Ram
Pumps

Order book RMB, only $9.95 plus $1.00 ($3.00 Canada) First Class Shipping (U.S. funds).
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Atlas Publications-inexpensive how-to books for the homestead.

BOOK REVIEWS

Reviewer : jtgookin@nols.edu from Lander, Wyoming: "A great little book!!! | have built and bought hydraulic ram pumps. | have
bought the books from England, called ram builders all over the US, and searched the net. Don Wilson's book has the clearest
directions | have seen."

# From: ej. samson (bigbear 128@juno.com) Hi again. | thought | would let you

> know how | made out with your ram pump plans....as you can see-GREAT! | was
skeptical at first; didn't see how it could work. After hooking it al up, we are

. pumping water 125 ft. high and over 400 ft. away.. not alot of water, but enough:
. around 12 to 15 gallons an hour! Thanks again!

—————————————— Sincerely, Ernie Samson.-------------

Reviewer: Jimmy Martin, Williamson, NY: "I received your book today and
immediately read it from cover to cover. As a manufacturing engineer for over 30
years, | have been keenly interested in finding information on the Hydraulic Ram Pump. | would like to thank you for your very
informative book. It iswell written, very well illustrated...and the best investment | have made in years!"

Small Scale Crayfish Farming for food and pr ofit
(1SBN 0-9631526-1-0)

This useful book--a bare bones, how to manual--explores how to raise crayfish in asmall country setting. Itisa
surprisingly complete (for its size) factual compilation of years of University and industry research as well as
individua findings on the culture of freshwater crayfish. It iswell known that farmed crayfish will grow to a much
larger size than the wild ones, and much more rapidly, if given optimum conditions. These conditions are easily
reached, and are much less strict than most aquaculture species. Prepared in a number of tasty ways, freshwater
crayfish are highly regarded as a delicacy both here and abroad. They are similar to lobster and shrimp in taste and

= texture, and are an excellent source of high quality, low-fat protein. Targeting the small farmer or backyard hobbyist,
this book outlines specific guidelines for pond construction and efficiency, food and environmental needs, tank culture, sources of supply
Crayfish Suppliers, egg & juvenile production for stocking, processing & sale...of the best species of freshwater crayfish for aquaculturein all
areas of the US. Mare about crayfish farming here: Crayfish Farming

Order book CRB; only $9.95 plus $1.00 ($3.00 Canada) First Class Shipping. (U.S. funds.)

Two of the most popular varieties for culture. Both grow to over 1 0z. g
in weight in one growing season, under optimum conditions of :
temperature, aeration, density, turbidity and feeding. All easily
reached conditions!

from 'BACKWOODSHOME MAGAZINE' by Dave Duffy,
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editor: "Thisisasmall but useful book..a bare bones 'how-to' manual on how to raise crayfish in asmall country setting. Wilsonisa
clear, informative writer, and this book is in that vein..short and to the point. No fluff. | likeit alot."

From 'WHOLE EARTH REVIEW' by Kevin Kélly, editor: "Crayfish look and taste like small lobsters, but can be grown in a back
lot pond. They can be raised anywhere in the 48 states, and thrive on almost any kind of feed. They require only a shallow pool of fresh
water, are self-replenishing and easily caught. There is backyard gourmet protein for homesteaders here. This self-published how-to
booklet will guide your crustacean dreams."

RED CLAW

RED CLAW! Raising the Giant Australian Crayfish
(ISBN 0-9631526-3-7).

The Red Claw crayfish is anew and very promising aquaculture species. The Red Claw is very similar to the native American
species, except that it grows to a HUGE size--almost to that of alobster! There are several other notable differences, such as

\| year-round breeding, awesome fecundity... often over 700 eggs per breeder! They also have a non-aggressive nature, which
allows many more Red Claw crayfish to live happily in a given space than would the native American crayfish.

This book is one of the few sources for complete information on all aspects of the culture of this lobster sized freshwater
crayfish. Compiled from leading edge research direct from Australiaas well asindividual and University findings from all
over the U.S. this book dispels the hype and furnishes the facts about thislittle known but highly prized new aquaculture
species. Fish farmers have managed to become major players in this bottomless market in only a couple of years. Small scale family run operations ‘
are harvesting 'short lobsters' in less than ayear, and the startup costs are relatively low. There are not many Red Claw crayfish reference books, and this book packs all the
info you may need into a small price. Included in the book are photos from down under, food and feeding regimens needed to raise the Red Claw to giant size, well managed
pond and tank factors, hatching and juvenile production, stocking methods, sources of supply--Redclaw and Crayfish Suppliers. -- processing & salestips, and marketing
recommendations.

More about the Red Claw here: Red Claw Crayfish Farming
Order book AUC only $9.95 plus $1.00 ($3.00 Canada) First Class Shipping (U.S. funds).

From 'AQUACULTURE MAGAZINE' by JamesW. Avault Jr., book review editor: "This book is compiled from information
from David O'Sullivan of the University of Tasmania, David Rouse of Auburn University, and several private companies growing Red
Claw in Americaand Australia. It is developed as a manual for the crayfish farmer. It covers all of the important topics a beginning
farmer would need to know. This book is easy to read and should be a help to anyone who wants a book of Red Claw aguaculturein a
condensed version. David O'Sullivan and David Rouse are highly respected researchers of Red Claw."

Reviewer: Charles Showalter (charles@redclaw.com) from Pittsburgh, Penn. "First off, | would like to thank the author for
writing this book on Red Claw Culture and especially for including the section on information resources. The book was able to bring a
lot of great information together, and presented it in a manner that made the average 'water farmer' comfortable with Red Claw
production. This must not have been an easy task, considering the lack of available information. After reading the book | decided to dig
deeper and became excited with the possibilities. The book was correct in stating that thisindustry isin it'sinfancy and quite likely will
grow fast. | now operate the Red Claw Crayfish Hatchery in Pittsburgh and have a very successful web site. And this book got me
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started!"

Home Ram Pumps Red Claw Farming Crayfish Farming

These books contain much hard-to find info!!

To place an order for any of these books,
send check or MO for $10.95 per book to:

(please indicate which book)

Atlas Publications
P.O. Box 265
Murphy, N.C. 28906

OR usethishandy PRINTABLE ORDER FORM

©2001 Atlas Publications
E-mail author / publisher.
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Home-made Hydraulic Ram Pump
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Home-made Hydraulic Ram Pump

Thisinformation is provided as a service to those wanting to try to build their own hydraulic ram pump. The data from
our experiences with one of these home-made hydraulic ram pumpsislisted in Table 4 near the bottom of this
document. The typical cost of fittings for an 1-1/4" pump is currently $120.00 (U.S.A.) regardless of whether

galvanized or PV C fittings are used.

)

14

14

Home-made Hydraulic
Fam Pump

Click here to see a picture of an old-style assembled ram pump with a threaded plug

(see notes below concerning glue cap (#16) versus threaded plug)

Tablel. ImageKey

1-1/4" valve

1-1/4" tee

1-1/4" union

1-1/4" brass swing check valve (picture)
1-1/4" spring check valve

3/4" tee

3/4" valve

3/4" union

1-1/4" x 3/4" bushing

© 00 NO o B~ WDN P

10
11
12
13
14
15
16
17
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1/4" pipe cock

100 ps gauge

1-1/4" x 6" nipple

4" x 1-1/4" bushing

4" coupling

4" x 24" PR160 PV C pipe
4" PVC glue cap

3/4" x 1/4" bushing
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Home-made Hydraulic Ram Pump

All connectors between the fittings are threaded pipe nipples - usually 2" long or shorter. This pump can be made from
PV C fittings or galvanized steel. In either case it is recommended that the 4" diameter fittings be PV C fittings to
conserve weight.

Conversion Note: 1" (1 inch) = 2.54 cm; 1 PSI (pound/square inch) = 6.895 KPa or 0.06895 bar; 1 gallon per minute =
3.78 liter per minute. PR160 PV C pipeis PVC piperated at 160 psi pressure.

Assembly and Operation Notes:

Pressure Chamber - A bicycle or "scooter tire" inner tube is placed inside the pressure chamber (part
15) asan "air bladder" to prevent water-logging or air-logging. Inflate the tube until it is"spongy” when
sgueezed, then insert it in the chamber. 1t should not be inflated very tightly, but have some "give" toit.
(No information is available concerning pressure chamber sizes for the various sizes of ram pump.
Make one somewhat larger for larger pumps - for instance, try a 6 inch diameter x 24 inch long pressure
chamber for a 3 inch ram.)

A 4" threaded plug and 4" femal e adapter were originally used instead of the 4" glue-on cap shown in
theimage, Thiscombination leaked regardless of how tightly it was tightened or how much teflon tape
sealant was used, resulting in water-logging of the pressure chamber. Thisin turn dramatically
increased the shock waves and could possibly have shortened pump life. If the bicycle tube should need
to be serviced when using the glue cap the pipe may be cut in half then re-glued together using a
coupling.

Valve Operation Descriptions - Vave #1 isthe drive water inlet for the pump. Union #8 is the exit point
for the pressurized water. Swing check valve #4 is al'so known as the "impetus’ or "waste" valve - the
extradrive water exits here during operation. The "impetus® valveisthe valve that is operated manually
at the beginning (by pushing it in with afinger) to charge the ram and start normal operation.

Valves#1 and #7 could be ball valvesinstead of gate valves. Ball valves may withstand the shock
waves of the pump better over along period of time.

The swing check valve (part 4 - also known as the impetus valve) can be adjusted to vary the length of
stroke (please note that maximum flow and pressure head will be achieved with this valve positioned
vertically with the opening facing up). Turn the valve on the threads until the pin in the clapper hinge of
the valveisin line with the pipe (instead of perpendicular to it). Then move the tee the valve is attached
to dightly from vertical, making sure the clapper hinge in the swing check is toward the top of the valve
asyou do this. The larger the angle from vertical, the shorter the stroke period (and the less potential
pressure, since the water will not reach as high avelocity before shutting the valve). For maximum flow
and pressure valve #4 should be in avertical position (the outlet pointed straight up).

Swing check valve #4 should always be brass (or some metal) and not plastic. Experiences with plastic
or PV C swing check valves have shown that the "flapper" or "clapper" in these valvesis very light
weight and therefore closes much earlier than the "flapper” of a comparable brass swing check. Thisin
turn would mean lower flow rates and lower pressure heads.

The pipe cock (part 10) isin place to protect the gauge after the pump is started. It is turned off after the
pump has been started and is operating normally. Turn it on if needed to check the outlet pressure, then
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turn it back off to protect the gauge.

Drive Pipe - The length of the drive pipe (from water source to pump) also affects the stroke period. A
longer drive pipe provides alonger stroke period. There are maximum and minimum lengths for the
drive pipe (see the paragraph below Table 2). The drive pipe is best made from galvanized steel (more
rigid is better) but schedule 40 PV C can be used with good results. The more rigid galvanized pipe will
result in a higher pumping efficiency - and allow higher pumping heights. Rigidity of the drive pipe
seems to be more important in this efficiency than straightness of the drive pipe.

Drive pipe length and size ratios are apparently based on empirical data. Information from University of
Georgia publications (see footnote) provides an equation from Calvert (1958) describing the output and
stability of ram pump installations in relation to the ratio of the drive pipe length (L) to the drive pipe
diameter (D). The best rangeisan L/D ratio of between 150 and 1000 (L/D = 150 to L/D = 1000).
Equations to use to determine these lengths are:

Minimum inlet pipe length: L =150 x (inlet pipe size)
Maximum inlet pipe length: L =1000 x (inlet pipe size)

If theinlet pipe sizeisin inches, then the length (L) will also be presented in inches. If inlet pipesizeis
in mm, then L will be presented in mm.

Drive Pipe Length Example: If the drive pipe is 1-1/4 inches (1.25 inches) in diameter, then the
minimum length should be L =150 x 1.25 = 187.5 inches (or about 15.6 feet). The maximum length for
the same 1-1/4 inch drive pipe would be L = 1000 x 1.25 = 1250 inches (104 feet). The drive pipe should
be asrigid and as straight as possible.

Stand pipe or no stand pipe? Many hydraulic ram installations show a "stand pipe" installed on the
inlet pipe. The purpose of this pipeisto alow the water hammer shock wave to dissipate at a given
point. Stand pipes are only necessary if the inlet pipe will be longer than the recommended maximum
length (for instance, if the inlet pipe were to be 150 feet in length in the above example where the
maximum inlet length should only be 104 feet). The stand pipe - if needed - is generally placed in the
line the same distance from the ram as the recommended maximum length indicated.

The stand pipe must be vertical and extend vertically at least 1 foot (0.3 meter) higher than the elevation
of the water source - no water should exit the pipe during operation (or perhaps only afew drops during
each shock wave cycle at most). Many recommendations suggest that the stand pipe should be 3 sizes
larger than the inlet pipe. The supply pipe (between the stand pipe and the water source) should be 1
size larger than the inlet pipe.

The reason behind thisissimple - if the inlet pipe istoo long the water hammer shock wave will travel
farther, slowing down the pumping pulses of the ram. Also, in many instances there may actually be
interference with the operation of the pump due to the length of travel of the shock wave. The stand
pipe simply allows an outlet to the atmosphere to allow the shock wave somewhereto go. Againthisis
not necessary unless the inlet pipe will have to be longer than the recommended maximum length.

Another option would be to pipe the water to an open tank (with the top of the tank at least 1 foot (0.3
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meter) higher than the vertical elevation of the water source), then attach the inlet pipe to thetank. The
tank will act as a dissipation chamber for the water hammer shock wave just as the stand pipe would.
This option may not be viable if the tank placement would require some sort of tower, but if the
topography allows this may be a more attractive option.

Click here to view sketches of these types of hydraulic ram pump installations
(loads in 70 seconds over 28.8 modem)

Operation - The pump will require some back pressure to begin working. A back pressure of 10 psi or
more should be sufficient. If thisis not provided by elevation-induced back pressure from pumping the
water uphill to the delivery point (water trough, etc.), use the 3/4" valve (part 7) to throttle the flow
somewhat to provide this backpressure.

As an alternative to throttling valve part 7 you may consider running the outlet pipeinto the air in aloop
and then back down to the trough to provide the necessary back pressure - atotal of 23 feet of vertical
elevation above the pump outlet should be sufficient.  This may not be practical in all cases, but adding
8 feet of pipe after piping up ahill of 15 feet in elevation should not be amajor problem. Thiswill allow
you to open valve #7 completely, preventing stoppage of flow by trash or sediment blocking the partially-
closed valve. It isagood ideato include a tee at the outlet of the pump with aball valveto allow

periodic "flushing" of the sediment just in case.

Initially the pump will have to be manually started several timesto remove al the air. Start the pump by
opening valve 1 and leaving valve 7 closed. Then, when the swing check (#4) shuts, manually push it
open again. The pump will start with valve 7 closed completely, pumping up to some maximum pressure
before stopping operation. After the pump begins operation slowly open valve 7, but do not allow the
discharge pressure (read on gauge #11) to drop below 10 psi. Y ou may have to push valve #4 open
repeatedly to re-start the pump in the first few minutes (10 to 20 times is not abnormal) - air in the
system will stop operation until it is purged.

The unions, gate (or ball) valves, and pressure gauge assembly are not absolutely required to make the
pump run, but they sure do help in installing, removing, and starting the pump as well as regulating the
flow.

Pump Performance - Some information suggests that typical ram pumps discharge approximately 7
galons of water through the waste valve for every gallon pressurized and pumped. The percentage of
the drive water delivered actually varies based on the ram construction, vertical fall to pump, and
elevation to the water outlet. The percentage of the drive water delivered varies from approximately
22% when the vertical fall to the pump is 1/2 (50%) of the elevation to the water outlet down to 2%
when the vertical fall is 0.04 (4%) of the elevation to the water outlet. Rife Hydraulic Engine
Manufacturing Company literature (http://www.riferam.com/) offers the following equation:

06XQXF/E =D

Q isthe available drive flow in gallons per minute, F isthe fall in feet from the water source to the ram,
E isthe elevation from the ram to the water outlet, and D is the flow rate of the delivery water in gallons
per minute. 0.6 isan efficiency factor and will differ somewhat between various ram pumps. For
instance, if 12 gallons per minute is available to operate a ram pump, then pump is placed 6 feet below
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Home-made Hydraulic Ram Pump
the water source, and the water will be pumped up an elevation of 20 feet, the amount of water that may
be pumped with an appropriately-sized ram pump is
0.6x 12gpmx 6 ft/ 20 ft = 2.16 gpm

The same pump with the same drive flow will provide less flow if the water isto be pumped up a higher
elevation. For instance, using the data in the previous example but increasing the elevation lift to 40
feet:

0.6 x 12gpm x 6 ft / 40 ft = 1.08 gpm
Table 2. Typical Hydraulic Ram specifications (Expected water output will be approximately 1/8 of the input flow,

but will vary with installation fall (F) and elevation lift (E) as noted above. Thischart isbased on 5 feet of lift (E) per
1 foot of fall (F).)

At Minimum Inflow At Maximum Inflow

Drive Pipe | Delivery Pipe Pump Inflow Expected Output Pump Inflow Expected Output
Diameter Diameter | (gallons per minute) | (gallons per minute) | (gallons per minute) | (gallons per minute)

(inches) (inches)

3/4 12 3/4 110 2 14
1 12 1-1/2 5 6 3/4
1-1/4 12 2 14 10 1-1/5
1-12 3/4 2-1/2 3/10 15 1-3/4
2 1 3 3/8 33 4
2-1/2 1-1/4 12 1-1/2 45 5-2/5
3 1-1/2 20 2-1/2 75 9
4 2 30 3-5/8 150 18
6 3 75 9 400 48
8 4 400 48 800 96

Table 3. Test Installation I nformation

Drive Pipe Size 1-1/4 inch Schedule 40 PVC
Outlet Pipe Size 3/4 inch Schedule 40 PVC
Pressure Chamber size 4 inch PR160 PVC
Pressure Chamber Length 36 inches

Inlet Pipe Length 100 feet

Outlet Pipe Length 40 feet

Drive Water (Inlet) elevation above pump 4 feet
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Elevation from pump outlet to delivery outlet 12 feet

Click here to see pictures of the test installation (loads in 38 seconds over 28.8 modem)

Tabled4. Trial 1 Performance Data

After Installation

Expected At Installation (with water-log) After Clearing
Performance (5/17/99) (5/21/99) Water -log (6/20/99)
Shutoff Head 5t0 17 ps 22 psi 50 psi 22 psi
Operating Head 10 psi 10 psi 10 psi 10 psi
Operating Flow Rate 0.50 to 1.00 gpm 0.28 gpm 1.50 gpm 0.33gpm

Note that we used a4" threaded plug and a 4" female adapter for our test pump (instead of the recommended 4" glue
cap (#16) shown in the figure). Two days after installation the pump air chamber was effectively water-logged due to
leakage past the threads of these two fittings, which was shown by the pronounced impulse pumping at the outl et
discharge point. If the pump were allowed to remain waterlogged it would shortly cease to operate - and may
introduce damage to the pipe or other components due to pronounced water hammer pressure surges.

The large range of expected values for shutoff head is due to the unknown efficiency of the pump. Typical
efficiencies for ram pumps range from 3 feet to 10 feet of lift for every 1 foot of elevation drop from the water inlet to
the pump.

Hydraulic Ram Web Sites

Bamford Pumps

CAT Tipsheet 7

Green and Carter

Lifewater Rams

NC State's EBAE 161-92, "Hydraulic Ram Pumps'
RamPumps.com

Rife Rams

Solar Electric

The Ram Company

University of Warwick (UK) Ram Pump Publications
University of Warwick (UK) Ram pump system design notes

Some information for this web page - and theinitial information concerning construction of a home-made hydraulic
ram pump - was provided by University of Georgia Extension publications #ENG98-002 and #ENG98-003 (both

Acrobat "pdf* files) by Frank Henning. Publication #ENG98-002 also describes the pumping volume equations for
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hydraulic ram pumps.
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Hydraulic Ram Pump

A hydraulic ram or impulse pump is a device which uses the energy of falling water to lift a lesser amount
of water to a higher elevation than the source. See Figure 1. There are only two moving parts, thus there
is little to wear out. Hydraulic rams are relatively economical to purchase and install. One can be built
with detailed plans and if properly installed, they will give many trouble-free years of service with no
pumping costs. For these reasons, the hydraulic ram is an attractive solution where a large gravity flow
exists. A ram should be considered when there is a source that can provide at least seven times more
water than the ram is to pump and the water is, or can be made, free of trash and sand. There must be a
site for the ram at least 0.5m below the water source and water must be needed at a level higher than the
source.
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Figure 1. Hydraulic Ram Pump

Factors in Design

Before a ram can be selected, several design factors must be known. These are shown in Figure 1 and
include:

1. The difference in height between the water source and the pump site (called vertical fall).
2. The difference in height between the pump site and the point of storage or use (lift).

3. The quantity (Q) of flow available from the source.

4. The quantity of water required.

5. The length of pipe from the source to the pump site (called the drive pipe).
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6. The length of pipe from the pump to the storage site (called the delivery pipe).

Once this information has been obtained, a calculation can be made to see if the amount of water needed
can be supplied by a ram. The formula is: D=(S x F x E)/L Where:

D = Amount delivered in liters per 24 hours.

S = Quantity of water supplied in liters per minute.

F = The fall or height of the source above the ram in meters.

E = The efficiency of the ram (for commercial models use 0.66, for home built use 0.33 unless otherwise
indicated).

L = The lift height of the point of use above the ram in meters.

Table 1 solves this formula for rams with efficiencies of 66 percent, a supply of 1 liter per minute, and with
the working fall and lift shown in the table. For supplies greater than 1 liter/minute, simply multiply by the
number of liters supplied.

Table 1. Ram Performance Data for a Supply of 1 liter/minute
Liters Delivered over 24 Hours

_ Lift - Vertical Height to which Water is Raised Above the Ram (m)
Working Fall (m)

5 75 | 10 15 | 20 30 40 50 60 80 100 | 125
1.0 144 | 77 65 33 | 29 | 195 | 125
15 135 | 965 | 70 | 54 36 19 15
2.0 220 | 156 | 105 | 79 53 33 25 | 195 | 125
2.5 280 | 200 | 125 | 100 | 66 | 405 | 325 | 24 | 155 12
3.0 260 | 180 | 130 | 87 65 51 40 27 | 175 | 12
3.5 215 | 150 | 100 75 60 46 | 315 | 20 14
4.0 255 | 173 | 115 | 86 69 53 36 23 16
5.0 310 | 236 | 155 | 118 94 | 715 | 50 36 23
6.0 282 | 185 | 140 | 112 | 935 645 | 475 | 345
7.0 216 | 163 | 130 | 109 82 60 48
8.0 187 | 149 | 125 | 94 69 55
9.0 212 | 168 | 140 | 105 | 84 62
10.0 245 | 187 | 156 | 117 93 69
12.0 295 | 225 | 187 | 140 | 113 | 83
14.0 265 | 218 | 167 | 132 97
16.0 250 | 187 | 150 | 110
18.0 280 | 210 | 169 | 124
20.0 237 | 188 | 140
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Components of Hydraulic Ram

A hydraulic ram installation consists of a supply, a drive pipe, the ram, a supply line and usually a storage
tank. These are shown in Figure 1. Each of these component parts is discussed below:

Supply. The intake must be designed to keep trash and sand out of the supply since these can plug up
the ram. If the water is not naturally free of these materials, the intake should be screened or a settling
basin provided. When the source is remote from the ram site, the supply line can be designed to conduct
the water to a drive pipe as shown in Figure 2. The supply line, if needed, should be at least one pipe
diameter larger than the drive pipe.

Drive pipe. The drive pipe must be made of a non-flexible material for maximum efficiency. This is
usually galvanized iron pipe, although other materials cased in concrete will work. In order to reduce head
loss due to friction, the length of the pipe divided by the diameter of the pipe should be within the range of
150-1,000. Table 2 shows the minimum and maximum pipe lengths for various pipe sizes.

Table 2. Range of Drive Pipe Lengths
for Various Pipe Diameters

_ _ _ Length (meters)
Drive Pipe Size (mm) — .
Minimum Maximum

13 2 13

20 3 20

25 4 25

30 4.5 30

40 6 40

50 7.5 50

80 12 80

100 15 100

The drive pipe diameter is usually chosen based on the size of the ram and the manufacturer's
recommendations as shown in Table 3. The length is four to six times the vertical fall.

Table 3. Drive Pipe Diameters by
Hydram Manufacturer's Size Number
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Hydram Size 1,2 3|35 4 5 6
Pipe Size (mm) 32|38 |51 | 635 |76 | 101 | 127

Ram. Rams can be constructed using commercially available check valves or by fabricating check
valves. They are also available as manufactured units in various sizes and pumping capacities. Rams
can be used in tandem to pump water if one ram is not large enough to supply the need. Each ram must
have its own drive pipe, but all can pump through a common delivery pipe as shown in Figure 3.
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Figure 3. Multiple Rams with Common Delivery Pipe

In installing the ram, it is important that it be level, securely attached to an immovable base, preferably
concrete, and that the waste-water be drained away. The pump can-not operate when submerged. Since
the ram usually operates on a 24-hour basis the size can be determined for delivery over a 24-hour
period. Table 4 shows hydraulic ram capacities for one manufacturer's Hydrams.

Table 4. Hydram Capacity by Manufacturer's Size Number

Size of Hydram
1 2 3 3.5 4 5X 6X 5Y 6Y

Volume of Drive Water Needed 7-16/12-2527-55|45-96|68-137/136-270/180-410/136-270/180-410
(liters/min)
Maximum Lift (m) 150 | 150 | 120 | 120 | 120 | 105 | 105 | 105

Delivery Pipe. The delivery pipe can be of any material that can withstand the water pressure. The size
of the line can be estimated using Table 5.

Table 5. Sizing the Delivery Pipe
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Delivery Pipe Size (mm) | Flow (liters/min)
30 6-36
40 37-60
50 61-90
80 91-234
100 235-360

Storage Tank. This is located at a level to provide water to the point of use. The size is based on the
maximum demand per day.

Sizing a Hydraulic Ram

A small community consists of 10 homes with a total of 60 people. There is a spring I0m lower than the
village which drains to a wash which is 15m below the spring. The spring produces 30,000 liters of water
per day. There is a location for a ram on the bank of the wash. This site is 5m higher than the wash and
35m from the spring. A public standpost is planned for the village 200m from the ram site. The lift
required to the top of the storage tank is 23m. The following are the steps in design.

Identify the necessary design factors:
1. Vertical fall is 10m.
2. Lift is 23m to top of storage tank.

3. Quantity of flow available equals 30,000 liters per day divided by 11,440 minutes per day
(30,000/11,440) = 20.8 liters per minute.

4. The quantity of water required assuming 40 liters per day per person as maximum use is 60 people x
40 liters per day = 2,400 liters per day.
2,400/1,440 = 1.66 liters per minute (use 2 liters per minute)

5. The length of the drive pipe is 35m.
6. The length of the delivery pipe is 200m.

The above data can be used to size the system. Using Table 1, for a fall of 10m and a lift of 80m, 117
liters can be pumped a day for each liter per minute supplied. Since 2,400 liters per day is required, the
number of liters per minute needed can be found by dividing 2,400 by 117:

2,400/117 = 20.5 liters per minute supply required.

From item 3 above, the supply available is 20.8 liters per minute so the source is sufficient.
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Table 3 can now be used to select a ram size. The volume of driving water or supply needed is 20.5 liters
per minute. From Table 4, a No. 2 Hydram requires from 12 to 25 liters per minute. A No. 2 Hydram can
lift water to a maximum height of 250m according to Table 4. This will be adequate since the lift to the top
of the storage tank is 23m. Thus, a No. 2 Hydram would be selected.

Table 3 shows that for a No. 2 Hydram, the minimum drive pipe diameter is 38mm. Table 2 indicates that
the minimum and maximum length for a 40mm pipe (the closest size to 38mm) is 6m-40m. Since the
spring is 35m away, the length is all right. Table 5 can be used to select a delivery pipe 30mm in diameter
which fits the supply needed, 20.5 liters per minute.

This document is not copyrighted, so you are free to print and distribute it. However, we do request that
any such re-distribution be on a non-commercial basis only. Kindly reference US AID, 1982 as the author.
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A hydraulic ram (or water ram) pump is a simple, motorless device for pumping water at low flow
rates. It usesthe energy of flowing water to lift water from a stream, pond, or spring to an elevated
storage tank or to a discharge point. It is suitable for use where small quantities of water are required
and power suppliesare limited, such asfor household, garden, or livestock water supply. A hydraulic

ram pump is useful where the water source flows constantly and the usable fall from the water source
to the pump location is at least 3 feet.
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Principles of Operation

Components of ahydraulic ram pump areillustrated in Figure 1. Its operation is based on converting the
velocity energy in flowing water into elevation lift. Water flows from the source through the drive pipe
(A) and escapes through the waste valve (B) until it builds enough pressure to suddenly close the waste
valve. Water then surges through the interior discharge valve (C) into the air chamber (D), compressing
air trapped in the chamber. When the pressurized water reaches equilibrium with the trapped air, it
rebounds, causing the discharge valve (C) to close. Pressurized water then escapes from the air chamber
through a check valve and up the delivery pipe (E) to its destination. The closing of the discharge valve
(C) causes a dlight vacuum, allowing the waste valve (B) to open again, initiating a new cycle.

The cycle repeats between 20 and 100 times per minute, depending upon the flow rate. If properly
installed, a hydraulic ram will operate continuously with a minimum of attention aslong as the flowing
water supply is continuous and excess water is drained away from the pump.

System Design

A typical hydraulic ram pump system layout isillustrated in Figure 2. Each of the following must be
considered when designing a hydraulic ram pump system:

available water source

length and fall of the drive pipe for channeling water from the source to the pump
size of the hydraulic ram pump

elevation lift from the pump to the destination

desired pumping flow rate through the delivery pipe to the destination.

akrwbdpE
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Figure 1. Hydraulic ram pump components.
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A hydraulic ram pump system is designed to deliver the desired pumping flow rate for a given elevation
lift. The range of available flow rates and elevation liftsisrelated to the flow quantity and velocity from
the water source through the drive pipe. The mathematical relationship for pumping flow rate is based
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upon the flow rate through the drive pipe, the vertical fall from the source through the drive pipe, and the
vertical elevation lift from the pump to the point of use. These variables areillustrated in Figure 2.
Equation 1 is used to calculate pumping rate:

ExS

Q = 1440x ——(LIF]

where;

Q=pumping rate in gallons per day (gpd)

E=efficiency of a hydraulic ram pump installation, typically equal to 0.6
S=source flow rate through the drive pipe in gallons per minute (gpm)
L=vertical elevation lift from the pump to the destination in feet
F=vertical fall from the source through the drive pipein feet.

To convert the p~umping rate expressed in gallons per day(gpd) to gallons per minute(gpm), divide by
1440. The following example illustrates an application of Equation 1.

Example.

A hydraulic ram will be used to pump water from a stream with an average flow rate of 20 gpm up to a
water tank located 24 feet vertically above the pump. The vertical fall through the drive pipein the
stream to the pump is 4 feet. Assume a pumping efficiency of 0.6. What is the maximum pumping rate
from the hydraulic ram pump?

In thisexample, E = 0.6, S= 20 gpm, L = 24 feet, and F = 4 feet. The resulting pumping rate, Q, is
calculated as:

0.6 x 20
Q = 1440 - 2880 gpd
e >

The maximum pumping rate delivered by the hydraulic ram pump operating under these conditionsis
2880 gallons per day, or 2 gallons per minute.

The example shows how the pumping rate, Q, is directly related to the source flow rate, S. If Swereto
double from 20 gpm to 40 gpm, the resulting pumping rate would also double to 5760 gpd, or 4 gpm.

The example aso shows how the pumping rate, Q, isinversely related to the ratio of vertical elevation
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lift to vertical fal, L/F. If L wereto double from 24 feet to 48 feet, thelift to fall ratio, L/F, would double
from 6 to 12. The resulting pumping rate would decrease by half to 1440 gpd, or 1 gpm.

Table 1 lists maximum pumping rates, Q, for arange of source flow rates, S, and lift to fall ratios, L/F,
calculated using Equation 1 with an assumed pumping efficiency, E, of 0.6. To illustrate the use of Table
1, consider a hydraulic ram system with S= 30 gpm, L = 150 feet, and F = 5 feet. The calculated lift to
fall ratio, L/F, is 30. The resulting value for Q is 864 gpd, or 0.6 gpm.

Table 1. Maximum pumping ratesfor a range of source flow rates and lift to fall ratios assuming a
pumping efficiency of 0.6.

Lift ter Fall Maximum Pumping Rate, O (gpdy
Ratio. L Source Flow Rate, & (gpm)
hid i 5 10 15 20 20 50 100
2z g64 2160 4320 £480 8.640 12850 21600 437200
3 578 1440 2880 4320 L5¥s0 56840 14400 28800
4 432 1080 2480 3240 4320 54810 10800 21,800
5 344G ag4 1928 25682 34856 L84 8640 17 280
5 238 7200 1440 21680 2550 4,320 Y200 14400
7 247 817 1.234 1,851 24889 3703 BT 12343
B 215 40 1.080 1620 2460 5240 5400 10,800

e 182 430 960 1440 18920 2830 45800 9600
10 173 432 gb4 1Z2BE 1723 258 4320 3B
12 144 260 720 t1.02C 1.440 Z4BO 3600 T 200
14 123 309 817 826 1,234 1.8H1 3088 817
15 108 270 540 210 19080 1620 2700  S4C0

15 96 240 480 720 BE0 1440 2400 4,800
20 a6 216 432 YT 864 1,286 2160 4,320
o5 RO 173 345 518 £01 1,037 1,728 5 .48R
30 58 144 288 43z 575 864 1,440 2880
35 48 123 247 370 484 741 1234 2468
40 43 108 215 324 432 B4  1.080 2160
45 3g 9f 102 083 384 576 og0 1,920
50 35 &6 173 259 345 518 BG4 1,728
B0 26 72 144 216 285 432 720 1.440
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Gt 24 TZ 144 21E 288 422 r20 1,440

70 29 G2 123 185 247 370 817 1,234
&0 22 54 108 162 2718 324 40 1,080
20 19 48 96 144 192 283 480 SED
100 17 43 Gl 1230 173 258 432 2G4

Hydraulic ram pumps are sized based upon drive pipe diameter. The size of drive pipe selected depends
upon the available source water flow rate. All makes of pumps built for a given size drive pipe use about
the same source flow rate. Available sizes range from 3/4-inch to 6-inch diameters, with drive pipe water
flow requirements of 2 to 150 gpm. Hydraulic ram pumps typically can pump up to a maximum of 50
gpm (72,000 gpd) with maximum elevation lifts of up to 400 feet.

Approximate characteristics of hydraulic ram pumps for usein selecting pumps arelisted in Table 2. The
recommended delivery pipe diameter is normally half the drive pipe diameter. For the system described
in the example above, the available source water flow rate is 10 gpm. From Table 2, a pump with a 1-
inch drive pipe diameter and a 1/2-inch delivery pipe diameter is selected for this system.

Table 2. Hydraulic ram pump sizes and approximate pumping
characteristics.

Consult manufacturer's literature for specific pumping
characteristics.

Mn. Drive Mn. D scharge Mn. Required Source Maximum Punpi ng

——————————— inches----------  ---------gpMm------- ------gpd------
3/ 4 1/ 2 2 1, 000

1 1/ 2 6 2,000

11/2 3/ 4 14 4, 000

2 1 25 7,000

2 1/2 1 1/4 35 10, 000

3 11/2 60 20, 000

6 3 150 72,000
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Installation

The location of the water source in relation to the desired point of water use determines how the
hydraulic ram pump will be installed. The length of drive pipe should be at least 5 times the vertical fall
to ensure proper operation. The length of delivery pipeis not usually considered important because
friction losses in the delivery pipe are normally small due to low flow rates. For very long delivery pipes
or high flow rates, friction losses will have an impact on the performance of the hydraulic ram pump. The
diameter of the delivery pipe should never be reduced below that recommended by the manufacturer.

To measure the available source water flow rate from a spring or stream, build a small earthen dam with
an outlet pipe for water to run through. Place alarge bucket or barrel of known volume below the outlet
pipe, and measure the number of secondsit takesto fill the container. Then calculate the number of
gallons per minute flowing through the outlet. For example, if it takes 30 seconds to fill a5-gallon
bucket, the available source water flow rate is 10 gpm. The lowest flow rates are typically in the summer
months. Measure the flow rate during this period to ensure that the year-round capacity of the systemis
adequate.

Purchasing a System

Prices for hydraulic ram pumps range from several hundred to several thousand dollars depending on
size and performance characteristics. Contact manufacturers to determine prices and ordering
specifications. Send the information listed in Table 3 to the manufacturer to assist in sizing your system

properly.

Table 3: Information to provide to the manufacturer for sizing your
system.

[EEN

Avai l abl e water supply in gpm
2. Vertical fall in feet neasured fromthe source
wat er | evel to the foundation on which the ram
punp will rest
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3. Di stance fromthe water source to the ram
punp in feet
4. Vertical elevation lift in feet neasured from

the ram punp foundation to the highest point to
whi ch water is delivered

5. Di stance fromthe ram punp to the destination tank
in feet

6. Desired punping flowrate to the destination tank
in gpd

This fact sheet adapted from materials prepared by the California, Florida, and South Carolina
Cooperative Extension Services.

A partial list of hydraulic ram pump suppliersisbelow:

Columbia Hydraulic Ram
Skookum Co., Inc.

8524 N. Crawford St.
Portland, OR 97203

Blake Hydram

Ar & Do Sdes Co.

4322 Mt. Vernon Rd. SE
Cedar Rapids, |A 52403
Pacific Hydro Corp.

400 Forbes Blvd.

San Francisco, CA 94080

Rife Hydraulic Engine Mfg. Co.
316 W. Poplar St.

PO Box 790

Norristown, PA 19401

C.W. Pipe, Inc.

PO Box 698

Amherst, VA 24521

Distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Employment and
program opportunities are offered to all people regardless of race, color, national origin, sex, age, or
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disability. North Carolina State University, North Carolina A& T State University, U.S. Department of
Agriculture, and local governments cooperating.

EBAE 161-93

http://www.bae.ncsu.edu/programs/extension/publicat/wqwm/ebae161_92.html (9 of 9) [1/13/2005 12:43:01 PM]



Hydraulic Ram Pump System Design and Application

HYDRAULIC RAM PUMP SYSTEM DESIGN AND APPLICATION

Dr. Abiy Awoke Tessema
Head, Equipment Design
Research, Development and Technology Adaptation Center
Basic Metals and Engineering Industries Agency, P.O. Box 1180, Addis Ababa, Ethiopia
ESME 5th Annual Conference on Manufacturing and Process | ndustry, September 2000
Reprinted with ESME permission by the African Technology Forum

ABSTRACT

Hydraulic ram pumps are water -lifting devices that are powered by filling water. Such pumps work by
using the energy of water falling a small height to lift a small part of that amount of water to a much
greater height. In this way, water froma spring or streamin a valley can be pumped to a village or
irrigation scheme on the hillside. The main and unique advantage of hydraulic ram pumps is that with
a continuous flow of water, a hydram pump operates automatically and continuously with no other
external energy source - be it electricity or hydrocarbon fuel. It uses a renewable energy source
(stream of water) mid hence ensures low running cost. It imparts absolutely no harmto the
environment Hydraulic ram pumps are simple, reliable and require minimal maintenance. All these
advantages make hydraulic ram pumps suitable to rural community water supply mud backyard
irrigation in developing countries. In this paper, different aspect of designing a hydraulic-rain pump
systemis discussed. Application and limitation of hydraulic-ram pump is presented. Alternative
technol ogies which compete with hydraulic ram pump, are highlighted. Finally, the Research,
Development and Technology Adaptation Center (RDTAC) work on hydraulic-rain pump is presented
and discussed.

I ntroduction

Hydraulic Ram Pump System

Working Principle of Hydraulic Ram Pumps
Applications and Limitations of Hydraulic Ram Pumps
Considerations in Hydraulic Ram Pump System Design
Hydraulic Rain Pump Design Considerations
RDTAC's Work on Hydraulic Ram Pumps

Hydraulic Ram Pump Development Work of RDTAC
Conclusion

INTRODUCTION

Ram Pumps have been used for over two centuriesin many parts of the world. Their simplicity and
reliability made them commercially successful, particularly in Europe, in the days before electrical
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power and the internal combustion engine become widely available. As technology advanced and
become increasingly reliant on sources of power derived from fossil fuels, the ram pump was
neglected. It was felt to have no relevance in an age of national electricity grids and large - scale water
supplies. Big had become beautiful and small-scale ram pump technology was unfashionable. In
recent years an increased interest in renewable energy devices and an awareness of the technological
needs of a particular market in developing countries have prompted a reappraisal of ram pumps. In
hilly areas with springs and streams, the potential for asimple and reliable pumping deviceislarge.
Although there are some examples of successful ram pump installation in developing countries, their
use to date has merely scratched at the surface of their potential.

The main reason for this being, lack of wide spread local knowledge in the design and manufacture of
ram pumps. Hence, the wide spread use of ram pumps will only occur if thereis alocal manufacturer
to deliver quickly; give assistance in system design, installation, and provide an after-sales service.

HYDRAULIC RAM PUMP SYSTEM

Hydraulic Ram Pumps are water pumping devices that are powered by falling water. The pump works
by using the energy of alarge amount of water falling asmall height to lift a small amount of that
water to amuch greater height. In thisway, water from a spring or stream in avalley can be pumped
to avillage or irrigation scheme on the hillside. Wherever afall of water can be obtained, the ram
pump can be used as a comparatively cheap, ssmple and reliable means of raising water to
considerable heights.

The diagram in Fig. 1 shows all the main components of a hydraulic ram pump system. Water is
diverted from aflowing river or taken from intake structure of a spring. A drivetank is usually built
between the ram pump and the intake to insure constant flow of water to the ram pump. The ram pump
lifts part of the water coming through the drive pipe to ahigher level at the delivery tank. A pump
house is built to protect the ram pump and fittings from theft or accidental damage.
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Fig. 1 Componentsof a Hydraulic Ram Pump Station

WORKING PRINCIPLE OF HYDRAULIC RAM PUMPS

Although hydraulic ram pumps come in avariety of shapes and sizes, they all have the same basic
components as shown in Fig. 2. The main parts of aram pump are Hydram body, Waste value snifter
valve, delivery valve, air chamber and relief valve. Ram Pumps have a cyclic pumping action that
produces their characteristic beat during operation. The cycle can be divided into three phases,
acceleration, delivery and recail.

Acceleration - When the waste valve is open, water accelerates down the drive pipe and discharges
through the open valve. Asthe flow increases it reaches a speed where the drag force is sufficient to
start closing the valve. Once it has begun to move, the valve closes very quickly.

Delivery - Asthe waste valve slams shut, it stops the flow of water through it. The water that has been
flowing in the drive pipe has considerable momentum which has to be dissipated. For afraction of a
second, the water in the body of the pump is compressed causing alarge~ surge in pressure. Thistype
of pressureriseis known as water hammer. As the pressure rises higher than that in the air chamber, it
forces water through the delivery valve (anon-return valve). The delivery valve stays open until the
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water in the drive pipe has almost completely slowed and the pressure in the pump body drops below
the delivery pressure. The delivery valve then closes, stopping any back flow from the air vessel into
the pump and drive pipe.

Relief Valve

_ ’7@/— Air Chamber

»~— Delivery Valve

" ; WY
Fiy | T 5
\ Delivery Pipe

\ Snifter Valve

Drive Pipe

Fig. 2 Hydraulic Ram Pump

Recoil - The remaining flow in the drive pipe recoils against the closed delivery valve - rather like a
ball bouncing back. This causes the pressure in the body of the pump to drop low enough for the waste
vale to reopen. The recoil also sucks asmall amount of air in through the snifter valve. The air sits
under the delivery valve until the next cycle when it is pumped with the delivery water into the air
vessel. Thisensuresthat the air vessel stays full of air. When the recoil energy is finished, water
begins to accelerate down the drive pipe and out through the open waste valve, starting the cycle
again. Throughout the cycle the pressure in the air vessel steadily forces water up the delivery pipe.
The air vessel smoothes the pulsing in flow through the delivery valve into an even outflow up the
delivery pipe. The pumping cycle happens very quickly, typically 40 to 120 times per minute.

During each pumping cycle only avery small amount of water is pumped. However, with cycle after
cycle continuing over 24 hours, a significant amount of water can be lifted. While the ram pump is
operating, the water flowing out the waste valve splashes onto the floor or the pump house and is
considered’ waste' water. The term’ waste' water needs to be understood. Although waste' water is not
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delivered by the ram pump, it is the energy of this water that pumps the water which is delivered.

APPLICATIONSAND LIMITATIONSOF HYDRAULIC RAM PUMPS

For any particular site, there are usually a number of potential water lifting options. Choosing between
them involves consideration of many different factors. Ram pumps in certain conditions have many
advantages over other forms of water-lifting, but in others, it can be completely inappropriate. The
main advantages of ram pumps are:

. Useof arenewable energy source ensuring low running cost

. Pumping only asmall proportion of the available flow haslittle environmental impact
. Simplicity and reliability give alow maintenance requirement

. Thereisgood potential for local manufacture in the rural villages

. Automatic, continuous operation reguires no supervision or human input.

The main limitations are;

. They arelimited in hilly areas with a year-round water sources

. They pump only a small fraction of the available flow and therefore require source flows larger
than actual water delivered

. Can have ahigh capital cost in relation to other technologies

. Arelimited to small-scale applications, usually up to 1kW, but this requires economical and
other considerations.

Specific situations in which other technologies may prove more appropriate are:

. Interrain where streams are falling very rapidly, it may be possible to extract water at a point
above the village or irrigation site and feed it under gravity.

. If the water requirement is large and there is alarge source of falling water (head and flow rate)
nearby, turbine-pump sets can provide the best solution. Many ram pumps could be used in
parallel to give the required output but at powers over 2kW, turbine-pump systems are normally
cheaper.

. Insmall-scale domestic water supply, the choice can often be between using aram pump on a
stream or using cleaner groundwater. Surface water will often need to be filtered or treated for
human consumption, increasing the cost of a system and requiring regular filter maintenance.
Under these conditions, to select a hydram pump, economical considerations compared to other
technologies has to be looked at.
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CONSIDERATIONSIN HYDRAULIC RAM PUMP SYSTEM DESIGN
The following factors need to be considered in hydraulic Ram pump system design.

. Areasuitability (head and flow rate)
. How rate and head requirement

. Floods consideration

. Intake design

. Drive system

. Pump house location

. Délivery pipesrouting

. Distribution system

For these considerations reference 1 is a good guide.

HYDRAULIC RAM PUMP DESIGN CONSIDERATIONS

. Manufacturing considerations - A choice between casting and welding method of manufacture
has to be made. Cast ram pumps are less susceptible to corrosion and have longer life. On the
other hand, cast ram pumps are costly and cannot be made in asimple rural setting workshop.
Usually, for low and medium sized ram pumps welding method of manufacture is preferred
because of simplicity and less cost.

. Maintenance and service life considerations - The critical parts that require frequent
maintenance are bolts, studs and nuts. Therefore, it isusually preferable to have stainless steel
bolts, studs and nuts, even though they are costly and difficult to source.

. Materia availability

. General considerations

o Shape of hydram has little effect on performance

o Valve design considerations. The correct design of valvesisacritical factor in the overall
performance of ram pumps. Hence, this needs special consideration.

o Strength considerations. This determines thickness of hydram body and air chamber.

o Others - such as size of air chamber, size of valves, tuning devices need special
considerations. Reference 2 isagood guide for design of hydraulic rain pump

dimensions.

RDTAC'SWORK ON HYDRAULIC RAM PUMPS
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Adami-Tulu Hydraulic Ram Pump Maintenance - During performance follow up of hand pumps
developed by RDTAC and installed around Ziway, a station of hydraulic ram pumps which were
installed about forty years ago were discovered. Five hydraulic ram pumps in this station were used to
supply water to aranch located about 20 km away. However, the then status of the pumps was that
only one out of five pumps was operational. The following parts of the hydram pump station were in
need of maintenance.

. Drive pipe - The drive pipes of the hydram station were 6" galvanized steel pipe. These drive
pipes, due to long years of service, have been corroded and leak at many points. The drive pipes
were replaced by new galvanized steel pipes. Flanged connections were made for ease of
mai ntenance.

. Threaded parts of the hydram body (see Fig. 3). - The threaded parts of the hydram body were
out of use due to corrosion. As aresult, this required re-threading of the hydram body for fixing
valve parts securely.

Fig. 3 Hydraulic Ram Pump Body

. Balts, studs and nuts - These elements are the ones which had been replaced often during the
service life of hydrams. Hence, the studs were made out of stainless steel and others were
electro-galvanized for longer maintenance free operation.

. Waste valve perforated disk (see Fig. 4) - This part is made of bronze to prolong its life against
corrosion. However, it was discovered that it is damaged mostly due to wear. The part needed
to be cast out of bronze, machined and drilled. The bronze casting was made by subcontracting
it to private foundries. Casting of the part without cavitation (porosity) had been a difficult task.
The valve needed to be re-cast again and again to get it to acceptable quality standard.

. Waste valve-retaining ring (see Fig. 4) - Some of the retaining ring was broken due to repeated
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fatigue loading and corrosion. Hence, they were replaced as new.

. Rubber parts - Besides bolts and nuts, these parts were the ones which needed to be replaced
often. When found, all the delivery and waste valve rubber parts were damaged due to wear and
tear. To manufacture them, a rubber mold was designed and manufactured. Addis Tyre
Enterprise made the rubber valve parts to the required standard using the molds.

Fig. 4 Waste Valve, Retainer Ring and Rubber Parts of Adami-Tulu Hydraulic Ram Pump

. Other - Parts such as diversion canal gate, header pipes, intake valves were re-designed and
manufactured.

The hydram pumps after renovated successfully are shown in Fig. 5.
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Fig.5 Renovated Adami-Tulu Hydraulic Ram Pumps

HYDRAULIC RAM PUMP DEVELOPMENT WORK OF RDTAC

Design - The design of hydraulic ram pump developed by RDTAC is shown in Fig. 2. The pump was
4" drive pipe designed to supply 80 litre/mm at a head of 45 m. Thisis sufficient for a village of 500
people and their cattle. In the design, casting technology was preferred for the main parts of the
hydraulic ram pump for resistance to corrosion and long term maintenance free operation. Parts which
are more proneto failure as aresult of corrosion were made out of stainless steel or bronze based on
experience obtained from the Adami-Tulu hydram maintenance project. Bolts and nuts were designed
to be electro-galvanized. Parts of the hydram, the body, elbow and air chamber were made in separate
pieces to facilitate easy handling during transportation and machining operation. Provisions for stroke
and weight adjustment has been incorporated. The waste valve was designed for ssmple and less costly
manufacturing method.
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R

Fig. 6 RDTAC'sHydram installed At Adami-Tulu

Manufacturing - The hydraulic ram pump parts were manufactured in the RDTA C workshop,
RADEL Foundry Pvt. Ltd. Company, Addis Tyre Enterprise and Gelan-Metal Products Factory.
RADEL made all the casting parts. Addis Tyre Enterprise has made all rubber parts by moulds
manufactured in RDTAC. Gelan Metal Products Factory performed electro-galvanization on bolts,
studs and nuts. All the machining and welding of the hydraulic ram pump parts were made in RDTAC.

Installation - The hydraulic ram pump was installed in the pump house of Adami-Tulu hydraulic ram
pump with the permission of the Abernosa Ranch (see Fig. 6). Existing civil work such as diversion
canal, drive tank and pump house at Adami-Tulu was used for the project. This hasresulted in
considerable financial, time and labor saving. A delivery pipe of 2" wasinstalled for 0.8 km from the
pump house to areservoir tank which islocated in Dodicha Woreda (Oromia Region, Arsi Zone).

Performance - By now, the hydraulic ram pump successfully provides water for drinking and
backyard irrigation. See Fig. 7.
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R 1L

Fig.7 Water Supply System at Dodicha Woreda, Arsi Zone, Oromia Region from RDTAC's
Hydram

CONCLUSION
The following conclusions can be made from RDTAC's project work on Hydraulic Ram pumps.

. Thereisbroad prospect of utilizing the country's abundant surface water run off potential for
various purposes or requirements using locally designed and manufactured hydraulic ram
pumps and other similar appropriate technol ogies.

. Todisseminate hydrams at potential sites throughout the country, there is a need to create
awareness through training and seek integrated work with rural community, government
institutions like water, energy and mines bureau of local regions and non-governmental
organizations.

. Hydraulic Ram pumps made by casting have many advantages, but they could be expensive. In
addition, considering the cost of civil work and pipe installation, the initial investment could be
very high. To reduce cost of hydrams made by casting, there is a need for standardization.
Standardizing hydram pump size will also have an advantage to reduce cost of spare parts and
facilitate their easy access when they are needed.
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. The use of appropriate means of treating river water should be looked at in conjunction with
any development project of domestic water supply using hydrams.
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Ram Pump (from Internet Glossary of Pumps)

ThegintesnetdGlossatyioriRumps;

Ram Pumps only have two moving parts, making them virtually maintenance-free.

Water enters the lower of two chambers through a pipe from an elevated water source.
This pipe must be relatively long and thick so that significant force (inertia) is developed
as the water moves down it to the chamber.

As water rushesin it starts the pump. The chamber fills and the ESCAPE VALVE (on
the left here) shuts. The DELIVERY VALVE to the AIR DOME opens.
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The momentum of the rushing water pushes some water into the air dome and
compresses the air that partially fills that chamber. When the pressure is great enough it
opposes the force of the incoming water and the second valve drops shut.

After the delivery valve shuts, air pressure pushes water up the outlet pipe. In the first
chamber, all valves are closed and no water can move, so the escape valve drops open
and the cycle begins to repeat, about once a second.

Thisisan ideal pump when a plentiful water source is available. Roughly 3/4's of the
water that passes through the system exits via the escape valve.

(Thisis
adtill

representation and possibly also a low-resolution image of a pump which is fully animated
in the CD-ROM version of this glossary.)

Related Material OutsdethisWeb Site:
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The Ram Company.
Manufacturers of several non-electric pumping solutions.
The Ram Company
1-800-227-8511 (Virginia)
512 Dillard Hill Road
Lowesville, VA 22967
Email: rhfleming@theramcompany.com

Grove Enterprises, Inc.

Distributors for Atlas Publications, who have published a book by Don. R. Wilson called
All About Hydraulic Ram Pumps -- How and Where They Work (ISBN 0-9631526-2-9).
It describes how to design, build, and install asimple, efficient hydraulic ram pump.

Rife Hydraulic Engine Mfg. Co., Inc. isthe manufacturer of the DAVEY ram pump

shown above. They have been manufacturing "water pumps and related products' since
1884 and have awide variety of sizes and models to choose from.
They are located at:
Line & Grove Streets/ PO Box 95
Nanticoke, PA 18634
Tel 570-740-1100 Fax 570-740-1101
1-800-RIFE-RAM (orders only please)

Emall Rife at: info@riferam.com

B & L Associated Industries/ B& L Ram Pumps
Has "been manufacturing rams since 1989"... "The B& L Hydro-Ram is an efficient,
lightweight, dependable and inexpensive hydraulic ram pump made possible by modern
technology. It works on the same principles of physics that enabled its cumbersome
predecessors to water the farmlands of Europe, the Mid-East and Asia over the past two
hundred plus years." (They have alovely animation of aram pump at their web site!) B
& L Associated Industriesislocated in Rusk, TX and ships their pumps worldwide.
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Ram Pump (from Internet Glossary of Pumps)

Phone: (903) 743-5555
Fax: (903) 743-5556
Email Bill Tosh at: "Bill Tosh" <billt@eastex.net>

Donald Burger, collector of Hydraulic Water Rams. (Unfortunately, this site appears to

be inaccessible at thistime). Mr. Burger's site contains additional links to other sites with
more information about these marvelous pumps.

GREEN AND CARTER

www.greenandcarter.com

The Vulcan Hydraulic Ram Pump is still their only
product -- after more than 200 years. As noted on their
web site, they were "the inventors and patentees of the
hydraulic ram principlein 1774". Green and Carter now
make over 60 varieties of VVulcan Hydraulic Ram Pumps,
including models that can pump water to heads of over
1000 feet, with drive pipe sizes of 3/4 of an inch (1.9cm)
to 30 inches (76.2cm) (or more to order). According to the Green and Carter
web site: "Units are heavily constructed of cast iron and gunmetal. Thereis no
substitute for this material. Imitators use plastics (which are subject to UV
degradation), steel (which corrodes) and nylon seals and O-rings which
become usel ess with the slightest wear."
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Motorless Water Pump--Gravi-Chek

GRAVI-CHEK " THE MOTORLESS
WATER PUMP

* & @ L @ &
Home/Contact Home Aot Installation  Howe it Works Models En Ezpanol

The Gravi-Chek pump is the newest technology available in
the ram pump industry (patent # 4,911,613). This pump is
designed to supply water up-hill without a motor: the force of
water flowing down into the pump provides all the energy
needed.

The Gravi-Chek pumps have been tested by the Center for Irrigation Technology at the California
Agricultural Technology Institute. There arethree models available, providing water at ratesfrom
2010 16,000 gallons per day, depending on theinstallation.

Easy to use: Efficient and powerful:
. Lightweight (35 Ibs. or less), easy to carry . Running water supplies pumping energy.
and install in remote areas. . Durable, only two moving parts.
. Quick start up, no energy costs. . Made from tempered marine aluminum.

. Little or no maintenance.

We welcome al inquiries from potential dealers and Distributors

Contact Informaton

Address: Telephone: E-mail:

CBG Enterprises (619) 234-2256 information@gravi-chek.com
A Carlson & Beauloye Co. (619) 232-5719 sales@qravi-chek.com

2143 Newton Ave. (619) 234-2095 (Fax) support@aravi-chek.com
San Diego CA 92113

USA

[Home] [About] [Installation] [How It Works] [Models| [En Espanol |
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Power to the People

Alternative Energy Engineering

We are in the process of updating our web site.
www.alt-energy.com
Please update your bookmarks to our home page
address and check back later.
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AEE Renewable Energy Supersource

_ Bringing Power to The Only One-Stop, Dealer Login

- the People Since 1979 Full-5ervice Wholesale
- To Order, Call:
CIIPEREOILIRCE Distributor You'll Ever Need  500.777.6609
HOME | ABOUT AEE | BECOME A DEALER | END-USERS | OUR PARTNERS | CATALOG | CONTACT | LINKS | SITE MAP
Put 26 Years of Renewable Energy

Expertise to Work for You! _‘

ONLINE ORDERING

ISHERE!

Use "Dealer Login' above to
order online!

Contact AEE for Login credentials.

Founded in 1979 as Alternative Energy Engineering, AEE Solar
Supersource serves the dealer trade with:

& The industry's widest selection of solar, wind and Welcometo Our New Website.

hydroelectric systems, parts and components
. Please note and bookmark

our new URL:
@ Unsurpassed technical expertise and support www.aeesolar.com

@ Highly competitive prices on all the top brands

@ Personal, friendly, prompt customer service

If you are already an AEE dealer, AEE Store login here. If not, We've also revised our name
read more about AEE — and how and why to become an AEE and updated our look.
dealer.

Watch for featured sale items in
this space soon!

Home | About AEE | Become a Dealer | End-Users | Our Partners | Catalog | Dealer Login | Links | Site Map | Privacy Policy |
Contact Us
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Aquatic Eco-Systems - Aquaculture Supplies and service for over 25 years.

ACOA\MIIC  World's Largest Selection

ECO-SYSTEMS,INC.

aince P78

of Aquatic Tools

ABDUT US = CONTACT= DOWNLOADS » TECHNICAL SERVICES » SPECIALS

Check Out

Duick Buy

Aeration

Algae & Zooplankton

Culture
Chemicals

Cleaning

Complete Systems

Electrical
Environmental
Feeds/Feeders
Filtration

Fish Hatchery
Supplies

Heaters & Chillers
Hydroponics
Lab Equipment
Lake Aeration
Lighting

Live Organisms
Nets

Odds & Ends
Paint & Safety
Plumbing
Predator Control
Pumps
Reference
Tanks

Aquatic Habitats">

For suggestions, questions,

problems contact the
webmaster

Orbit™ Compact
Fluorescent Fixtures

$157.00

> High-quality housing.
> Simulates 24-hour cycle.
> Includes SunPag™ lamps.

click here for more info

Satellite™ Compact
Fluorescent Fixtures

-$58:86-

> Slimline design.
> Simulates 24-hour cycle.
> Includes SunPag™ lamps.

click here for more info

About Aquatic Eco-Systems
Aquatic Eco-Systems, Inc. is the world’s largest distributor of aquatic equipment
and supplies. In business for over 25 years, AES carries over 13,000 items for:

> Aquaculture

> Lake and Wastewater Aeration

> Toxicology and Biopharmaceutical Research
> Public Aquariums and Zoological Exhibits

> Water Gardens and Koi Ponds

> Hydroponics and Aquaponics

> Bait and Seafood Holding

We take pride in stocking a complete inventory of the lowest-priced products in
the industry, as well as a reputation for shipping most items on the same day they
are ordered. A full staff of biologists and technicians is available to answer
customers' questions, ranging from help on choosing the right product for a
certain application to sizing and designing a complete aquaculture or water
garden system.

FREE With any Web Purchase Over $30
Don't hold a flashlight, use your head! Would you
like to use both of your hands while working in the

dark? click here for more info
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1. Tropical Lamp,
15" - 14W

2.Gauge, 15 psi,
installed

3.pH Tester w/ATC

4.Commercial Duty
Hose, 1"

5.Clear Glass
Boston Bottles,
1000 ml/32 oz
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Clearance ltems

AES's Aquatic Eco

Depot helps clear the
shelf of inventory
overstocks. Find great
bargains on aquarium
supplies today.
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Aquatic Eco-Systems - Aquaculture Supplies and service for over 25 years.

Premier Buys NEW Catalog for 2005!

Our new 2005 master
SRERT RUY m catalog is packed with

AES supplies and Tech
Talks. Order the

World's Largest
Selection of Aquatic

Tools today.
PD1 - Floating De-
XE30 - Gen-X AZ80136 - Wheat icer, 1500W
Magnetic Drive Pump Germ, 1 kg (2.2 Ibs)
- 825 gph
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Real Goods - Folk Ram Pumps

- L]
dﬂé oo @ GAIAM
Real Goods Catal Renewable Energy Catalog Solar & Eco Information
W product search - talog 9

m renewable energy catalog .
— water pumping

Checkout

Customer Service
Free Catalog

About Us

Retail Stores
Readers Forum
Design & Consulting
Demo Homes
System Sizing

Folk Ram Pumps

F I BELIVERY" The Folk is the most durable and most efficient ram

HEGET

pump available. It is solidly built of rustproof cast
aluminum alloy and uses all stainless steel hardware.
With minimal care, it will probably outlast your
grandchildren. It is more efficient because it uses a
diaphragm in the air chamber, preventing loss of air
charge, and eliminating the need for a snifter valve
in the intake that cuts efficiency.

Folk rams require a minimum of 2 gpm and 3 feet of drive pipe fall to operate. The largest units can
accept up to 75 gpm, and a maximum of 50 feet of drive pipe fall. Delivery height can be up to 15 times
the drive fall, or a maximum of 500 feet lift. The drive pipe should be galvanized Schedule 40 steel, and
the same size the entire length. Recommended drive pipe length is 24 feet for 3 feet of fall, with an
additional 3 feet length for each additional one foot of fall. Be absolutely sure you have enough water to
meet the minimum gpm requirements of the ram you choose. Rams will stop pumping and simply dump
water if you can’t supply the minimum gpm.

To estimate delivery volume, multiply fall in feet times supply in gpm, divide by delivery height in feet,
then multiply by 0.61. Example: a ram with 5 gpm supply, a 20-foot drive pipe fall, and delivering to a
tank 50 feet higher. 20ft x 5gpm = 50ft x 0.61 = 2.0gpm x 0.61 = 1.22gpm, or 1,757 gallons per day
delivery. Warranted by manufacturer for one year. USA.

All Folk Rams are drop-shipped via UPS from the manufacturer in Georgia.

Folk Ram Pump 1"
Price: $795.00

Folk Ram Pump 1-1/4"
Price: $795.00

Folk Ram Pump 1-1/2"
Price: $795.00

Folk Ram Pump 2"
Price: $1,095.00

Folk Ram Pump 2-1/2"
Price: $1,095.00

Folk Ram Pump 3"
Price: $1,095.00

RERERERERERE

Comparison Table(s):

Folk Ram Pump Capacity
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Real Goods - Folk Ram Pumps
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Order securely online or call 800.919.2400
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Hand Pumps

Y HAND PUMPS
|

ANG6201 ANG248

Pump, Hydraulic, Ram, Hand Driven. Designed in accordance with MIL-P-5515

ANG6201 - 1500 psig operating pressure
ANG6248 - 3000 psig operating pressure

« 3/4 cubic inch displacement per stroke
. -65 degree to 160 degree Farenheit operating range

1-800-998-YORK (9675)

[Home] [Aerospace] [Industry] [Defense] [About Y111 [Contact Y11] [News]
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Sling Pump (from Internet Glossary of Pumps)
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The Sling Pump, with only one moving part, is a modern application of an Archimedes
Snail Pump. A helical intake coil is wrapped around and around the inside surface of a
cone. The cail is connected to an output tube via a water-lubricated swivel coupling at
the extreme upstream side of the pump and is open at the downstream (fat) end. The
downstream end of the cone has dlats to let water in but keep debris out. A rope or pair of
ropes holdsit in place.

The pump floats partially submerged, being largely of plastic, with aluminum propel ler
blades and bouyant styrofoam in the nose. With each revolution of the cone, the coil
picks up air during the top portion of the cycle and water during the bottom portion. This
causes a pulsed output, and also means the output water is highly oxygenated. The Rife
Hydraulic Engine Mfg. Co., Inc. claims some models of their Sling Pumps (inset) can
raise water over 80 feet high or move it amile horizonally, from a stream moving at just
1.5 feet per second. (Head doesn't change with speed, only volume.) The unit weighs
about 44 Ibs. and uses a 1/2" hose.
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For more information about this pump...

Visit The Rife Hydraulic Engine Mfg. Co., Inc. World Wide
Web site: www.riferam.com

CD-ROM -- only $59.95!
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Sling Pump (from Internet Glossary of Pumps)
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~Selection of Alternative
Livestock Watering Systems

Robert T. Burns, Assistant Professor
Michael J. Buschermohle, Associate Professor
Agricultural and Biosystems Engineering

I ntroduction

Due to efforts to use improved grazing strategies, such asintensive rotational or pad-
dock grazing, livestock producers need dependable and economically alternative methods of
providing water to livestock. In addition, efforts to improve water quality have resulted in a
new emphasis on the establishment of buffer strips and riparian zones along streams. In most
cases, the establishment of these zones requires the exclusion of livestock. Livestock produc-
erswho rely on streams to provide water for their animals must devel op alternative watering
systems before they can rotate animals into grazing paddocks that do not adjoin streams or
ponds, or before they can implement best management practices that require livestock
exclusion from streams.

Several options are available to producers when choosing a livestock watering sys-
tem. These systems can be divided into three basic types: direct access, gravity flow and
pressure systems. The best system type for a particular producer will depend on many
factors, including site layout, water requirement, availability and cost of utility water and
electricity, as well as water source type and location. This publication provides basic
descriptions of some livestock watering system alternatives, and discusses some of the
positive and negative aspects of each.

Controlled Direct Access

Allowing animals to water directly from a stream or pond is historically the
most commonly used livestock watering method. While this method is simple and
inexpensive, it has limitations. Animals may have to travel long distances to drink
when only one water access point is available in alarge pasture. Thisis particularly
aproblem in rotational or paddock grazing systems. In scenarios where direct access
is aviable option, benefits may be gained by the use of controlled access points
designed to better facilitate livestock watering. Benefits such as reduced stream
bank damage, reductions in erosion and the resulting sedimentation, improved
riparian areas along streams and safer animal access to streams can be realized by
excluding animals from all areas of the stream except well-designed and constructed
improved access points.

Examples of improved access points are geotextile and aggregate reinforced
stream crossings or access points. These crossings are constructed in full crossing



and limited access configurations.
Figure 1 illustrates a full stream
crossing that can be used by animals
as a water access point and also
serves as an equipment crossing
point. The crossing is underlain with
synthetic geotextile material and
finished with gravel to provide an
all-weather stream access and
crossing area. Figure 2 illustrates a
cattle access area in a stream. The R g
electrified chains prevent cattle Figure 1. Full Sream Crossing
from going up or down the stream ; s =
from the access area provided. See : 3 L E F
the Agricultural and Biosystems :
Engineering departmental publica-
tion Construction of Farm Heavy
Use Areas Using Geotextiles (WQ-
01-00), for information on using
geotextiles to construct heavy-use or
high-traffic areas such as improved
livestock access areas to streams.

Figure 2. Cattle Access Area

Gravitx gstems

When a water source is higher than
the deliver or usage point, gravity flow
systems may be a good choice. Like
direct access systems, gravity systems
are relatively simple and inexpensive,
since no external power sourceis
required to move the water. Every 2.31
feet in elevation change is equal to 1
psi (pounds per square inch) in pres-
sure. So, if 5 psi of pressure is required
to operate a livestock water-tank float- - -
valve, 12 feet of fall from the water Figure 3. Equipment Tire Tank
line to the usage point is required.

Most gravity systems are simply tanks equipped with float valves located lower
than the water source, which is usually a pond. The water delivery pipe should be
sized appropriately, so adequate flow into the tank is achieved. When building a pond,
the outlet pipe should be installed during construction of the pond. It is difficult to
install a pipe through a pond berm or |evee after construction due to potential leakage
problems. Figure 3 shows a heavy equipment tire modified as a livestock water tank.
Used pan and large rock quarry truck tires of this size can be converted into livestock
water tanks that hold approximately 300 gallons of water. These tires can usually be




obtained free because of the cost
companies must pay for their proper
disposal. The tank shown in Figure 3
uses a float valve to control the water
supply. As animals drink, the valve
opens and allows more water to grav-
ity flow into the tank. When the tank
reaches the full level, the float holds
the valve in the closed position.

The use of gravity systemsis
limited to locations where the water
supply is above the delivery or usage
point. Ponds or springs may fit this
requirement and work well as gravity supply water sources, while streams are usually at
the lowest point in a pasture and seldom can be used in this manner. Gravity tank sys-
tems can be installed so they are freeze-proof in all but the coldest weather by using
insulated tanks or employing electric heaters or solar-powered bubblers. Several types of
freeze-proof tanks are currently available. Heated tanks may not be feasible, since
electricity for heater operation may not be available. Many freeze-proof tanks are simply
well insulated and have some type of closure, such as floating balls, to seal off the water
opening and help prevent freezing when animals are not drinking (Figure 4). An air-gap
heat well is used to insulate the water delivery pipe where it enters the tank and to allow
warmer air from below the soil freeze line to contact the tank. Allowing continuous
water flow through the system will also reduce freezing problems. This may be an
option when using a spring as the water source, but is not feasible with a pond.

AC Electric PumEing gstems

Standard AC-current, electric-pressure water systems are many times the best choice
for providing livestock water on the basis of all-around convenience and dependability.
The use of these systemsis limited by the proximity of electric power to the water source.
AC-pumping systems may use ponds, springs, streams or wells as their water source. The
distance limitations vary with the power requirement of the pump to be used. Asthe
distance between power supply and pump location increases, larger electric wireisre-
quired to avoid excessive voltage drop. The distance at which it becomes too costly to
install an AC system depends on the pump current requirement and the cost of other
feasible alternative systems at a given location.

The pump amperage requirement can be minimized by selecting 220-volt pumps
over 110-volt units, when a 220-volt power supply is available. Submersible and stan-
dard suction-lift model electric AC pumps are available for pressure water systems.
Submersible pumps are commonly used in wells, but may be installed in ponds or
streams with proper pump selection. A submersible pump does not require priming and
is freeze-proof because the pump is submerged below the water’ s surface. A suction-lift
pump must be placed close enough to the water surface to ensure that the elevation
difference between the water surface and pump does not exceed the lift capacity of the
pump. This type of pump must be protected from freezing if it will be operated during
cold weather.

Figure 4. Insulated Tank



Ram PumEs

Ram pumps are very simple
hydraulic pumps that use the energy
in falling water to pump a portion of
the water to a height greater than the

Compression

Clack or Poppet Valve Chamber

source. Ram pumps are very depend- %?LngLhO\S/E ve
able when installed under the correct
conditions. The diagram shown in ] 5 %gn
Figure 5 outlines the basic parts of a — : :
| Drive Line | | Delivery Pipe
ram pump. As water flows through <
the poppet, or clack valve, it is Check valve
wasted until the flow reaches a Figure 5. Ram Pump Components

velocity sufficient to close the valve.

The water then travels through a check
valve into the compression chamber. The
compression chamber isfilled with air
that is compressed by the force of the
water rushing in. The compressed air
then forces the water out of the compres-
sion chamber. Due to the check valve, the
only available flow path is out through
the delivery pipe. Figure 6 shows a
picture of asmall ram pump that provides
approximately two gallons per minute to
a cattle water tank approximately 75 feet
higher than the pump.

Ram pumps require no electrical
power to operate and are inexpensive, considering that the original cost of the pump
installation and infrequent maintenance are the only costs associated with the units. The
amount of water aram pump will provide is directly proportional to the available elevation
head from the water source to the pump location and the volume of inflow water available
to the pump. A ram pump will pump from 2 to 20 percent of the pump inflow volume,
depending on the vertical fall to the pump and the elevation increase to the delivery point.
While ram pumps can provide water to considerable elevations (up to 500 feet), the output
flow is generally low. Although ram pumps will operate with very little fall, a minimum of
about 10 feet of fall isrequired to achieve flows useful for livestock-watering needs.

A typical ram pump installation in a small stream or spring might provide one to
two gallons per minute of output flow with a 10-foot vertical fall (driving head). Ram
pumps provide low flows, but the flow is continuous. To take advantage of this continu-
ous flow, tanks large enough to store water when livestock are not drinking are used to
provide adequate water in higher water consumption periods. The pipe used to deliver
water to the ram pump, called the drive pipe, must be mounted rigidly for proper opera-
tion. The drive pipe should be three to six times as long as the vertical head operating
the pump. Drive pipes for ram pump sets with driving heads of 15 feet or less should be
about six times the length of the drive head. Higher driving head installations of more
than 25 feet should use about three times the driving head in drive-pipe length.

Figure 6. Ram Pump



Solar DC—PumEing §¥stems

Solar pumping systems provide an alternative
method to water livestock in areas where utility AC
power is not available. Solar-pumping systems can
be used to provide pressurized water from low-lying
streams or ponds to locations of higher elevation.
Solar DC-current pumping systems can be operated
as either 12- or 24-volt systems, with or without
batteries. University of Tennessee agricultural
engineering Extension specialists have found 24-volt
systems that use batteries to store the energy pro-
vided by the solar panels to be the most dependable
combination under Tennessee conditions.

Two solar panels, as shown in Figure
7, are used to charge a pair of deep-
cycle, marine batteries. These batteries
are wired in series to provide 24 volts to
a DC-powered submersible pump. A
pressure tank and pump control switch
(shown in Figure 8) are used to control
the water flow to atank fitted with a
float valve. The pressure tank and pump
control switch control the water flow
like they would in a home well system. ’
These systems provide flow rates in the ﬂ ;
two- to three- gallon per minuterange.  Figure 8. Pressure Tank and Batteries
While AC-pumping systems would be
preferred over solar-powered DC systems on the basis of simplicity and capacity, solar-
pumping systems can provide pressure water-delivery systems to areas where no other
system could be operated. For more information concerning solar-livestock watering
systems, see The University of Tennessee Agricultural Extension Service publication Solar
Powered Livestock Watering Systems (PB1640). This publication gives specific informa-
tion about the design, component selection and installation of solar- powered, DC-current,
water-pumping systems designed to provide water for up to 50 beef animals.

Sling PumEs

Sling pumps provide an alternative means of pumping water in areas where electrical
power is not available. Sling pumps use the energy provided by aflowing stream of water
to pump water to a higher elevation. The sling pump is placed in the stream, as shown in
Figure 9. Sling pumps are available in several sizes, but require a minimum of approxi-
mately 2.5 feet of water to operate in. Sling pumps also require a minimum stream velocity
of approximately 1.5 feet per second to operate. A stream meeting both of these require-
ments will usually be substantial in size. The pumps are approximately 4 feet long and 2
feet in diameter at the large end. The unit has a series of blades attached to the nose of the
sling pump body, as shown in Figure 10. The flowing water turns the blades and rotates the

v



entire pump body.
The pump body has
pipe wound in a coil
inside the unit, as
shown in Figure 11.
As the pump body
rotates, water is
forced through the
pipe and pumped to
the delivery location.
The water-delivery
pipeis connected to
the nose of the sling pump and is
routed from the pump through the
stream and on to the water tank
location.

Flow rates of one to two gallons
per minute can be expected from sling
pumps and can be provided to heights
greater than 50 feet. Larger sling
pumps provide larger flows, but also
require higher stream velocities to
operate. Like aram pump, asling pump
will provide alow flow rate continu-
ously. Storage tanks areusually usedto 2o Pl e
store enough water to meet the live- igure 11. Inside of Sing Pump
stock water reguirements.

Although sling pumps have no operating costs in terms of electrical energy, they do
have high maintenance requirements. Any floating debris caught in the blades, such as
trash, sticks and leaves, can stop the pump from rotating. The pump must be well secured
to prevent loss during high-water events. Frequent monitoring and periodic cleaning of the
unit are required for dependable operation.

Figure 9. Operating Sing Pump

-

Nose Pumps

Nose pumps are simple diaphragm pumps that
provide water when operated by livestock. When an
animal pushes the pump arm or paddle with its nose, about
aquart of water is pumped into asmall drinking bowl by
the animal’ s action. Nose pumps provide water to one
animal at atime at alow flow rate, so their useislimited
to small numbers of animals. These units must be set
reasonably close to the water’ s surface in terms of eleva-
tion. Most nose pumps can lift water approximately 15
feet. Manufacturers suggest that the units be protected
from freezing, which limits their use to warm months.
Figure 12 shows atypical nose pump installation.

Figure 12. Nose Pump



Summarx

The type of livestock watering system that will perform the best for you will depend
on the specific situation at your farm. Table 1 provides a comparison of the system types
covered in this publication. Each system type is rated as low, medium or high across
several categories. These ratings can be used as a basic guide to determining which
system types could be considered for use on your farm. For example, if you have a large
number of cattle and require high water-flow rates, you can quickly exclude those
system types indicated as having low flow rates by the table. Do not confuse low and
high to mean bad and good. A pump system may be listed as both “low” for cost and
water flow rate, which would indicate that it was inexpensive, but did not provide much
water when compared to the other systems listed.

It is also important to note that the low, medium and high ratings are meant to be
relative ratings within this group of listed systems. The cost comparisons assume that a
water source already exists. For example, for a gravity-flow system, the cost of a pond is
not considered, only the components needed to construct the system using an existing
pond. It should also be noted that relative costs are compared on a per-system basis.
Different system types can provide water to different numbers of animals under any
given set of conditions. For this reason, two systems with a“low” cost might be required
to provide water to the same number of animals as a single “high” cost system might
handle. Each system has requirements that limit the locations at which it could be
successfully installed. Table 2 indicates basic site requirements for each system types
covered by this publication.

Table 1. Comparison of Alternative Livestock Watering Systems

System Type | Initial* | Operating |\ iyenance | Reliability | AP tO o
Cost Cost Freeze-Pr oof Potential

(DF:(;icgsgccsetsrseams) Low Low Med High Med High
g{;‘w’ggg;s) Low Low Low High Med Med
(UAti(I:itélZcot\pi/g Med High Med High High High
(SI(DJIC{;IrEIectric) High Med Med Med High Low
?Nar;]telju ggrage) Med Low Med High Med Low
(S\',U;ferpusrt';?age) Med Low High Med Med Low
I(\I lvcl):hzunrincgl) Low Low Low Med Low Low

* Cost comparisons assume an available water source is aready present and are based on
individual system cost and not a per-animal basis.



Table 2 - Installation Considerations for Alternative Livestock Watering Systems

System Type

Considerations

Direct Access
(Ponds & Streams)

Water source should be within reasonable distance from pasture location
(preferably < 2000 feet) and must supply water year round.

Gravity Flow Water source must be located at a higher elevation than livestock

(Tank Systems) watering area. (10 feet suggested minimum elevation head).

Utility Power Utility electric power must be within a reasonable distance to water

(AC Electric) source. (Distance limit depends upon pump current requirements).

Solar Clear view of horizon for solar panel location. Area out of flood plain for

(DC Electric) construction of freeze-proof dry housing for electronic components and
batteries.

Ram Pump Water source must be located at a higher elevation than pump set (> 10

(Water Storage) feet), and adequate flow from spring or stream must exist (> 10 GPM).

Sling Pump Stream with adequate velocity (> 1.5 ft/sec) and depth (> 30 inches)

(Water Storage) nearby.

Nose Pump Pump must be located < 15 feet higher than water source.

(Mechanical)

For additional information and assistance concerning alternative livestock watering systems,
contact your county Agricultural Extension office or your county Natural Resources Conservation

Service (NRCS) office.

Disclaimer Statement

Use of trade or brand names or companies in this publication isfor clarity and information;
it does not imply approval of the product or the vendor to the exclusion of others that may be of
similar, suitable composition, nor does it guarantee or warrant the standard of the product.

10




More information on ram, sling and nose pumps may be obtained from:
Rife Hydraulic Engine Manufacturing Company
P.O. Box 70
Wilkes-Barre, PA 18703

1-800-RIFE RAM
717-823-5730

More information on solar pumping systems may be obtained from:
Solar Water Technologies, Inc
426-B EIm Avenue
Portsmouth, Virginia 23704

www.solarwater.com

1-800-952-7221
757-398-0098

Visit the Agricultural Extension Service Web site at:

http://www.utextensi on.utk.edu/

PB1641-2M-4/00 E12-2015-00-159-00

The Agricultural Extension Service offersits programs to all eligible persons regardless of race,
color, national origin, sex, age, disability, religion or veteran status and is an Equal Opportunity Employer.
COOPERATIVE EXTENSION WORK IN AGRICULTURE AND HOME ECONOMICS
The University of Tennessee Institute of Agriculture, U.S. Department of Agriculture,
and county governments cooperating in furtherance of Acts of May 8 and June 30, 1914.
Agricultural Extension Service
Charles L. Norman, Dean
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Livestock Watering &%3 CBRITISH

OLUMBIA

F z ! I H E E I i
C S Ministry of Agriculture, Food and Fisheries

Order No. 590.306-6
July 2004

USING STREAM-POWERED PUMPS
TO PUMP LIVESTOCK WATER

This factsheet looks at using gravity energy in the form of a flowing stream to move water in the low volumes
usually required for livestock use. Pumps discussed include the Coil (S/ing) Pump and the Paddle Wheel Pump.

THIS FACTSHEET IS INFORMATIONAL ONLY AND NOT PRODUCT ENDORSEMENT BY THE MINISTRY.

Introduction  Livestock water pumping options are selected with pump-driving energy as the
limiting factor, especially remote systems. Where grid-supplied electricity is not
available, gravity is usually the first energy option to consider. In this Factsheet,
using gravity energy in the form of a flowing stream is considered.

Like most livestock water pumping systems, the site plays a big part in the
energy choice. For a stream-powered pump to be viable, the sites stream and
terrain must be favorable, having

» a water supply deep enough to properly submerge the pump, and

» a gradient sufficient to generate the water velocity required

Pumping water using water flow has similarities to pumping using wind. For
small systems, the higher density of water and continuous 24-hour flow offer
significant advantages. (For larger systems, wind power may be the choice.)

Coil Pump  This pump is commonly known by its commercial name of Sling Pump. It is
based on a principle similar to the Archimedean screw, except it operates in a
horizontal position with coiled pipe, rather than a sloped and open screw. The
basic coil pump is illustrated in Figure 1, below.

Delivery Pipe

Rotary Seal —

Rotation

Figure 1 Coail Pump From: Water Pumping Devices by Peter Fraenkel, 1995

Page 1 of 4



Coil Pump Operation. One end of the coiled pipe is open and dips into the
stream taking a “gulp” of water with each revolution, sufficient to fill the lower
part of a coil, while trapping air in the coil. With each revolution, this water
moves along the coil and a new “gulp” of water is taken. As long as the delivery
pipe height is no higher than the specified maximun elevation, water (and air) go
in with each revolution and water (and air) comes out.

This design is limited in available water lift and volume, but is a very simple
device, as well as being portable and easy to set up. The one wearing part is the
rotary seal in the delivery line (allowing the pumping pipe to rotate while the
delivery pipe is stationary).

Sling Pump The Sling Pump is a commercial adaptation of the coil pump principle. It has a
casing around the coiled pipe and the drive is via a propeller facing into the
stream current, as shown in Figures 2 to 4, below. The pump rotates slowly.

=

" ‘Delivery . -
- Pipe * .

__Stream Flow m— - -

Figure 2 Sling Pump Operating in a Stram

Various water lifts and volumes are possible with different sized coiled pipe. The
Sling Pump shown above has 32mm (1.25 inch) polyethylene pipe for the
internal coil. It will pump 15,000 litres (4,000 USgal) per day up 7.6m (25 ft).

Coiled 1360 mm
Polyethylene

\Pipe

A
A

Pipe Inlet 55 inch |

25 inch

Delivery Line to Trough ' 20kg (44lbs)

Figure 4 Sling Pump with the 1 Back Plate (water entry). 2 Pipe Inlet. 3 Coiled Pipe. 4 Rotary Seal. 5 Delivery Pipe
Back Removed Connection and Anchor Cable Point. 6 Delivery Pipe. 7 Flotation Material. 8 Propeller.

Figure 3  Sling Pump Cutaway Sketch from Ktech Products
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Figure 5 Sling Pump
Installation Options

5¢ Current Moves Pump into -
Stream, away from Bank

¥ Roller

e Adjustable Streambank Arm

fa s

5f Streambank Arm Detail

Sling Pump Installation. Like all such pumps, the Sling Pump requires
specific conditions to operate:
» adepth of water sufficient to submerge the pump
e the pump must be half submerged, as shown in Figure 2, page 2
e 400mm (16 inches) minimum water depth required
» a water velocity sufficient to power the pump
e 0.6 m/sec (2 ft/sec) to obtain the design output
e visually, this is not a “lazy” stream flow but an “active” one

As well, installation must ensure the pump is kept in the “active” portion of the
stream to maximize rotational energy. The pump reacts to the force on the
propeller by moving sideways. The stream current must flow in such a way not to
allow the pump to move out of the “active” portion, or to move to shallow water
areas, to maintain rotation, as shown in Figures 5b and 5c.

Various installation possibilities include setting the anchor cable:

» to a bridge (allows multiple stream positions), Figure 5a

» to streambank post (a typical method), Figure 5b

e the stream current is turning away from the bank, Figure 5S¢

» to astreambank arm, Figure 5d, 5e and 5f
the pump can be set in multiple stream positions to catch the current
e note steel pin to limit extension of arm
e also note round “roller” for ease of movement
e driven posts maintain arm position by resisting stream current

Sling Pump Plumbing. The water delivery is continuous 24 hours a day, but
livestock use is not. Oversized water troughs are a good idea to allow a short
time, high rate use that may be greater than the pump output. The trough can be
drawn down at such times and be refilled by the pump later. However, sooner or
later the trough(s) will be filled. To avoid spillage, excess water must be handled.

Environmentally, trough locations are set well back from the stream so excess
water would require a second (overflow) pipe back to the stream. In place of this
pipe, a pressure relief valve that opens at a low pressure (5 psi or so) can be teed
into the delivery pipe at the pump, as shown in Figure 6, below.

When the water trough float valve closes
on filling, pressure will build and this relief
valve will open, spilling water back into the
stream.

When livestock use the trough water, the
float valve will open. Delivery pressure is
then reduced, the relief valve will close,
and pump delivery water goes to the
trough, until filled.

With this system, when the trough float is
closed, “head” is added to the pump. The
total head must not exceed the specified
amount or the pump will stall.

Figure 6 Pressure Relief Valve
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Paddle Wheel Pump

A second pump that uses the energy of a flowing stream is the Paddle Wheel or
Paddle Pump. A frame that contains the rotating drive paddles and the pump
floats in the stream and is anchored to the shore, as shown in Figure 7, below.
The depth the paddles are immersed into the stream can be adjusted. This pump
may operate in less water depth than the Sling Pump, but would need paddles and
stream width sufficient to pump the same amount of water. The paddle pump size
may be built to pump larger volumes than the Sl/ing Pump but like it, specific
operating conditions are required:
» adepth of water sufficient to submerge the paddles
e this will vary with the depth adjustment of the paddles
» a water velocity sufficient to rotate the paddles
o this flow may be a “lazy” flow as the paddles can be wide to capture a
large portion of stream flow for pumping energy

Figure 7 Paddle Pump from Little River

Little River Paddle Pump. Little River Company is developing a paddle
pump which has two pumps that are driven with the shaft of the rotating paddles.
Outputs of 20 litres (5 USgpm) and 6m (20 ft) lifts are reported. Contact the
supplier noted below for more information.

For further information on the Sling Pump, please contact For further information on related topics, please visit our website
the supplier at 604-596-2007 Resource Management Branch

For further information on the Little River Paddle Pump,
please contact the supplier toll free at 877-748-3048

NO ENDORSEMENT IS IMPLIED BY THE MINISTRY IN
PROVIDING THIS SUPPLIER INFORMATION.

www.agf.gov.bc.ca/resmgmt

Linking to our
Publications and Conceptual Plans

FOR FURTHER INFORMATION CONTACT RESOURCE MANAGEMENT BRANCH
Lance Brown, Engineering Technologist

Ministry of Agriculture, Food and Fisheries

162 Oriole Road, Kamloops, BC V2C4N7  Phone: (250) 371-6064 1767 Angus Campbell Road

Email: Lance.Brown@gems6.gov.bc.ca

Abbotsford, BC V3G 2M3  Phone: (604) 556-3100
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Real Goods - Pump water from streams without power
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Pump water from streams without power

Sling pumps deliver water from streams without electricity. Use the force of your river or creek to pump
up to 4000 gallons per day and up to 82' of head. The force of the flowing water rotates the anchored
pump and pushes air and water through the feeder hose into your storage tank. No gasoline or electricity
required! Only one moving part. Also great for aerating fish ponds because pumped mixture half water
half air.

JWP735 specifications

Maximum head: 26 feet

Gallons/day @ 2 feet/sec flow rate: 832
Required depth: 12 inches

JWP736 specifications

Maximum head: 82 feet

Gallons/day @ 2 feet/sec flow rate: 1056
Required depth: 18 inches

JWP737 specifications

Maximum head: 49 feet

Gallons/day @ 2 feet/sec flow rate: 1585
Required depth: 18 inches

Sling Pump 832 gallons/day
Price: $550.00

Sling Pump 1056 gallons/day
Price: $750.00

Sling Pump 1585 gallons/day
Price: $750.00
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Order securely online or call 800.919.2400
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Slingpumps

Slingpumps
How It Works
Model Specs

Water Pumps

Quick Move
System

Water Filtration

Order Info

Contact Us

FAQ

History of Rife

Slingpumps
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. Pumps water from flowing streams, creeks, or rivers without
electricity of fue

. Lift water up to 82 feet vertically

. Install in minutes

. No maintenance

. Durable construction

 Proven technology

. Reliable performance

. Safe operation

. Availablein three water powered to fit most flow and lift
requirements

The RIFE Slingpump is a self supporting system for pumping water. It is
completely mechanical and operates without electricity or fuel. The power
to driveis provided by flowing water.

Thereisonly one moving part, the swivel coupling, and it is water-
lubricated. All parts are non-corrosive and designed to withstand a high
degree of stress. Thereis virtually no maintenance.

Water pumped by the RIFE Slingpump can be used for household needs,
irrigation, ponds, and gardening. It is especially useful in aerating stock
tanks and fish tanks since it pumps half water and half air.

The RIFE Slingpump will pump all year through flash floods and frost. In
areas with severe winters and danger of damage from floating ice-floes, the
Slingpump must be removed from operation.

[How It Works] [Model Specs]
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Slingpumps

Rife Hydraulic Engine Mfg. Co. Inc.
PO Box 95, Nanticoke, PA 18634
Tel 570-740-1100 Fax 570-740-1101

Copyright (c) 1999
Site Designed and Hosted by Image Web Publishing
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Lifewater Canada: Sponsor a Well
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Lifewater Wells

18y &

| n West Africa, many people are forced to use unsafe water that makes

them sick. Y oung children and elderly people are particularly
vulnerable, and often die when they contract water-born illnesses. Since
we became active in 1994, our focus has been on empowering local
people to do something about this problem. Our approach is 3-fold:

Helping provide safe drinking water

B Re—- - L LR

1. We provide on-line resources, including a 100-page manual to

help those who want to drill awell or repair a handpump;
2. A key part of our strategy istraining and equiping local drill

teams.
3. We help drill teams find sponsors to help poor villages afford safe
well supplies.

Ordi nary people together are making an extraordinary difference.
Thousands of people now have access to safe drinking water:

& Liberia: Following years of civil war, thereis an overwhel ming need
for clean water in Liberia. However, over 100 wells have now been
drilled in this country.

é Nigeria: We have started drilling wellsin Nigeria, and there are many
more villages without safe water waiting for someone to sponsor a new
well.

Weareaso busy with avariety of other tasks.
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Lifewater Canada: Sponsor a Well

| f you areinterested, thereare many waysthat YOU CAN HELP.
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Lifewater Canada: Who We Are

What isthe Problem? I * I

Thefailure to provide safe water & adequate sanitation to all people
IS perhaps the greatest development failure of the 20th century

» One-sixth of the people on earth are without safe

water and two-fifths (2.4 billion people) lack
access to improved sanitation

» In Africa, less than half of the people have
access to improved water and sanitation.

» 30,000 people die everyday from diseases
related to bad water.

b 1f we do nothing, up to 135 million people will
die from water-related diseases by 2020!

» 80% of sickness and death among CHIL DREN
Is caused by unsafe water.

» A child dies every 15 seconds from. poor
sanitation and water supply.

P Thisisequivalent to ajumbo jet crashing every
90 minutes!

» InWAR , the Situation I1s even more critical.
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Lifewater Canada: Who We Are

, » According to UNICEF, rural African women
and girls spend as many as 40 billion hours each
year hauling water!

» Thisleaveswomen & girlswith little time for
education or home-based industries.

» Canada's foreign aid budget dropped to its
lowest level in thirty years!! Since 1991, Canada's
aid allocation has dropped 41% -- more than any

. other government program.

I » Clearly, we can't count on the government to
deal with this problem alone. The SOLUTION is
simple: People working together to equip the rural
poor to help themselves.

*Oh Child" by John Moore
... Amother cries over child's future

http://www.lifewater.ca/lif_prob.htm (2 of 3) [1/13/2005 12:44:07 PM]


http://www.wateraid.org.uk/what_we_do/the_need/241.asp
http://www.wateraid.org.uk/what_we_do/the_need/241.asp
http://www.lifewater.ca/lif_stra.htm

Lifewater Canada: Who We Are

Contact Usif you want to make a Donation to help provide an
African Village with the water and sanitation they need to stay healthy.
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Handpump & Drilling Resources: Pitcher pumps, Taradirect action handpumps, Tara handpumps, Unimade hand pumps, V olanta handpumps, solar pumps
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@@) Handpumps *

Resources

Keeping Development Worker s informed of current handpumps,
drilling and water development techniques

B R—- - L L

Resource Materials

. On-Line Training Manuals© and Technical Links

. Overseas Travel Information

. Linksto Water Organizations

.. Lifewater International: Many water projects and resources!

Lifewater Well Construction Manual (On-line Tutorial)

éLifewater Handpumps & drilling resources:

(Click Herefor notes on using these Documents)

.- Drilling & Handpump Construction (Test Yourself On-Line!!)
. Water Well Record (Blank)

. Community Water Supply Agreement (Example)

. Making Water Safeto Drink (Technical Bulletin)

. Makean Electric Water Level Meter! (Technical Bulletin)
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.. Assess Natural Clay for Use As Drill Mud (Technical Bulletin)
. Methodsfor Grouting Casing (Technical Bulletin)

. Bush Pump (Technical Bulletin)

. Water for the World (US AID technical notes now on-line!)

Go to the Well Construction Tutorial

. Overseas Travel Information (Travel Tipsand Links for
Development Workers)

Handpumps and drinking water supply links

. Positive displacement handpumps « Drilling Water Wells
o Afridev hand pumps . Other water supply techniques
o Afri-pump o Spring capping
o~ Bush hand pumps o ‘Digging wells
o Consallen handpumps o Collecting rainwater
o IndiaMark |1 Pumps o Fog collection
o - Kardia handpumps o Water storage tanks
o - Rope Pumps . Water quality testing/treatment
o Taradirect action pumps . Sanitation
o Unimade pumps . Health & Hygiene
o~ Vergnet hand pumps . Water conservation

o Volanta handpumps
. Inertialift handpumps
.- Suction lift hand pumps
. Hydraulic ram pumps

« Solar pumps
.  Other handpump links

éHand Pumps:

"*Handpumyps continue to be the principal technology used to supply
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Handpump & Drilling Resources: Pitcher pumps, Taradirect action handpumps, Tara handpumps, Unimade hand pumps, V olanta handpumps, solar pumps

water to rural people in developing countries. Thisis because, in most
cases, handpumps represent the most cost-effective option for supplying
safe water to low-income small communities. Handpumps are
environmentally friendly, relatively simple to operate, and manageable
by the community itself." (Source: Rural Water Supply Network).

Positive Displacement Pumps (10-50 meter slift) (Back to Index)

. Bush Hand Pump (International)
. Afridev Hand Pump (International)
. Mark Il Pump (International)
.. Kardia Handpump (Germany)
. Vergnet Hand Pump (France)
. Volanta handpump (Netherlands)
. Consallen Handpump (United Kingdom)
. Heller-Aller Pumps (USA)
. Awassa Hand Pump (Canada)
. TaraDirect Action Handpumps (Back to Index)
» Overview (India)
» Performance Data (India)
» Construction Details (India)
» Tara Export Company (India)
» Another TARA Supplier (India)
. Unimade Pumps
(Back to Index)
» Unimade pump (Malaysia)
» Unimade pump - Design & Testing (Sri Lanka, Thailand,
Philippines, Malaysia)
» PVC Handpump Project (Tailand)

|nertia Lift Pumps (3-10 meterslift) (Back to Index)
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. Inertia-Lift Village pump (New Zealand)

Suction Lift Hand Pumps (1-3 meterslift) (Back to Index)

. Rower Pump (United Kingdom)

. Shallow Well Handpump (India)

.. Pitcher pump (Canada)

. Pitcher pump (USA)

. Pitcher pump and Installation Kit (USA)

. Sigma handpumps (Fill overhead tanks 7-90 |pm - Canada)

. Guzzler handpump (12 ft lift/10-30 gpm: develop & test wells)
. Treadlelrrigation Pump (India)

. Treadle Pumps (Industrial Dev. Enterprises)

Hydraulic Ram Pumps (lift 1-20 % of inflow water) (Back to Index)

Solar Pumps (10-100 meterslift) (Back to Index)

. Solar Submer sible pumps (Netherlands)
.- Sun Ultra Light - many links! (Denmark)

Other Handpump Links (Back to Index)

. Handpump Overview (WaterAid - UK)

. Human Powered Lifters (ITDG)

. Handpump Technology Networ k (Switzerland)

. Handpump Standardization (WEDC - England)

. Are Hand Pumps Affordable? (WEDC - England)

. Internet Pump Glossary

.- Why Handpumps Should be Fenced (WHO)

. Key Factorsfor Sustainable Cost Recovery for Community
Water Projects (IRC - 79 Page Manual)
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. Connecting with the Community (IRC - Netherlands)

Drilling Water Wells:

. Overview Comparison of Simple Drilling Methods (WELL
Resource Network, UK)
. LS-100 Portable Mud-Rotary Drilling Rig

. Eureka Port-a-Rig - Air and Mud Rotary (Malawi)

.- Drilling Water Wells by Hand (Int'l Health Care Foundation)
. Hand Powered Percussion Drill (Liberia)

. Sludger Technique (Nepal)

. Wedll-Jetting Technique (Nigeria)

.. Forager Drill

. CableTool Drilling

(Back to Index)

$Other Water Supply Techniques:

. Spring Capping (Back to Index)
- Spring Protection (N. Carolina Coop Extension Service)
» Gravity Village Water Supply (Sierraleone)
» Development and Protection of Remote Springs (Bhutan)
». Spring Protection (Uganda)
. Digging Wells (Back to Index)
» Hand Dug Weélls - Overview (WaterAid - UK)
» Digging Wéells. Modified Chicago M ethod
» Hand Dug Village Wells (Uganda)
. Collecting Rainwater (Back to Index)
» Roof Catchment - 89 Page Manual (Germany)
» Rainwater Harvesting Network (UK)
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» Harvested Rainwater: Sustainable Sour cebook (Texas)

» Rainwater Harvesting (India)

» Rainwater Harvesting: Prosand Cons

» Computer Optimization of Rain Collection (Jordan)

. Fog Collection (Back to Index)

» Fog Water Collection System (IDRC)

» Fog Harvesting (Organization of American States)

- Fog Quest - Sustainable Solutions (Canada)

- Chile: The 350 residents of the mountainous village of
Chungungo used an old tanker truck to haul drinking water
from atown 50km away. A simple system of 75 fog-water
collectors now suppliesthe village with 11,000 litres/day of
clean drinking water:

. Collecting Mists (Compass Magazine)

. Cloudson Tap (IDRC)

. Tapping Into Fog (IDRC)

. Fog-Catching Netsfor Fresh Water (IDRC)

. Water Innovations: Chile's Camanchaca (UNEP)

. Global Heroes Adventure Quiz (Excellent for Kids!)

» Ecuador: Pachamama Grande is a village of 100 isolated on
asmall plateau 12,000 feet up in the Andes Mountains.
Canadian scientists solved their long-standing drinking
water problem by designing a set of fog-catching sails that
convert evening mountain mist into abundant supplies of
safe drinking water. See Fog Catcher Photos.

. Water Storage Tanks (Back to Index)
» Reinforced Blockwork Water Storage Tanks (Tanzania)
» Emergency Water Supply in Cold Regions (WELL - UK)

sWater Quality Testing and Treatment:

. Water Quality Testing
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. Slow gravity sand filters (Center for Alternative Technology)
. Activated. Carbon from Moringa Husks and Pods

. Iron Removal Technology

. Iron and M anganese Removal Network

. Solar Disinfection Network

. Solar Disinfection with Pop Bottles (SANDEC - Switzerland)
. Solar Roof Top Disinfection (GTZ - Germany)

. Defluoridation: Nalgonda Technique

.- International Desalination Association (Bermuda)

. Water Treatment with M oringa oleifer a (Germany)

(Back to Index)

éSanitation:

.. Water & Sanitation Related Diseases Fact Sheets (WHO)
. WaterLines: Special Sanitation | ssue

. Blair Ventilated Pit Latrine Design (Zimbabwe)
. Sketches of Basic, low-cost latrine designs

. Basic Sanitation - Latrines (GTZ - Germany)

. School Sanitation & Hygiene Education (IRC - Netherlands)
. Pit Latrines Network

. Hygiene Behaviour Studies
. Hygiene Behaviour Network
. Affordable Sanitation for L ow-income Communities

éHealth & Hygiene:

. Sanitation & Health (World Health Organization)
. Hygiene Education (WaterAid - UK)
. Health & Hygiene Promotion (World Water Day)

http://www.lifewater.ca/manuals.htm (7 of 8) [1/13/2005 12:44:08 PM]



http://www.cat.org.uk/catpubs/display.tmpl?sku=ts_sf&cart=11021867362461901
http://www.lboro.ac.uk/departments/cv/wedc/papers/22/groupf/mcconna.pdf
http://info.lboro.ac.uk/departments/cv/wedc/papers/attanay.html
http://www.lboro.ac.uk/departments/cv/wedc/garnet/tncironm.html
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http://www.wateraid.org.uk/site/in_depth/technology_notes/807.asp
http://www.worldwaterday.org/2001/links/health.html
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. Key Objectivesfor Hygiene Promotion Programmes (IRC)

éWater Conservation:

. Tricklelrrigation (Dept. Rural Engineering)
. Drip Irrigation Kits Available! (ECHO)
. International Water Management | nstitute (Sri Lanka)

(Back to Index)

Notes on Using Lifewater's Technical
Documents

1. We encourage you to print and disseminate copies of documents
listed above. Please note that Lifewater's documents are
copyrighted and we remind you to cite the source and
organization when using specific documents.

2. We suggest that you link to this page
(http://www.lifewater.ca/ndexman.htm) and check back prior to
using a specific document since many of them are "living
documents" that are updated and revised on an on-going basis!

3. Finally, We request that Academic institutions making use of
Lifewater's technical documents kindly consider making a
donation to help cover the cost of their development and
continuous improvement.

(Back to Index)
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é Lifewater Solution

"With Overwhelming Need for Safe Water,

*

Click HERE if there is no button bar on the |eft side of your screen!
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Over the past decade, governments and donor agencies such as the
World Bank have spent an average of $130/person to provide safe
drinking water in underdeveloped areas (Read Article). Lifewater has

kept the cost to less than $50/person by focusing on low cost
technol ogies and empowering local people.

There are many ways to improve rural water supplies. upgrade

existing systems, develop rainfall catchments, cap springs & pipe water,
Implement water conservation measuresor DRILL WELLS.

L ifewater maximizes the benefits of each donor dollar by looking for
the easiest, cheapest, locally supported approach for each location.

Al water systems sponsored by lifewater supporters remain in use

even years after they were installed. Thisis because Lifewater projects
have;
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Lifewater Canada: The Solution

é A Local Presence: Lifewater helps
people help themselves. We empower
local people rather than doing the work
and leaving. Wherever possible, '
lifewater partners with in-country
organizations who have experience
with water projects. Our focusis
providing the equipment, knowledge
and training they need to solve their
communities water problems.

é Self-sufficiency: Lifewater works to ,:F | .#“"":\a
break the cycle of long-term : TR
dependence on foreign donors by s .
teaching local businesses how to make parts and eqm pment in-country.
By balancing work-for-profit with work-for-aid, we strive to make local
water crews economically self-sufficient within five years.

_

é Active Community Participation: For water projects to be successful
In the long-term, communities must be united in their desire to improve
their water supply. People must be willing to work together and give of
their time, energy & resources. Communities must take ownership of
water projects by asking for a hand, not a hand-out. Careful attention
must be given to women and men's perspectives/needs with respect to
water access & use (see " Women, Men and Water-Resour ce

Management in Africa")

Lifewater works with community leadersto develop a Water Supply
Agreement which specifies details of local involvement. Users

participate in the design and construction of the water system, establish
rules for its use, perform routine maintenance and raise funds for the
annual maintenance service.
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Lifewater Canada: The Solution

& Project Management: Lifewater projects are led by water
professionals with hands-on water devel opment experience. Good
project management ensures that projects are efficiently implemented
and effectively maintained.

é On-going Follow-up: Lifewater
monitors project status through written -
reports, photographs, video, fax and '
telephone calls. Projects are followed — y==
beyond their completion to insure long- i Er-oy
term sustainability. Local workers visit f
wells annually to inspect maintenance
work performed by the community and
to complete any outstanding repairs.
Lifewater volunteers from North
America periodically visit previously
compl eted projects to observe their

status and to ensure that full and fair { Hil
access is being afforded to all in the
community.

Local lifewater worker testing pump
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é Safe water: lasting gift

"Whoever givesto one of these little ones a |

cup of cold water because heisadisciple, truly | say to you,
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. Who Donates to Lifewater Canada?
. How Much Should | give?

. How Much Does it aWell Cost?

. How Can | Make a Donation?

» Send a Chegue or Money Order

> Through United Way

» On-Line with your Credit Card

. What If | Have Questions Before | Consider Giving?
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Who Donatesto L iIfewater Canada?

Many people have aready chosen to be part of Lifewater's grass-roots
effort by sponsoring a village well. Wells have been sponsored by:

. People in memory of aloved one... alasting legacy;

. Children who focused their birthday party gifts on those in need;

. Companies who decided to make a difference in our global
community;

. Schools who mobilized to provide safe water for a school
oversess,
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. Families who dug deep in their pockets to help people overseas
dig deep for water;

. Churches and Sunday School Classes who followed Christ's
example of caring for those in need;

. Individuals motivated by human compassion to save lives.

. People motivated by their personal faiths and motivesto act, to
make a difference.

We invite you to join this group of people who want to make a
difference and consider helping a community get the safe drinking
water they so very much need. On behalf of the children, women and
men who are waiting for a safe water supply to come to their
community, we thank you for your consideration.
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How Much Should | Give?

Lifewater Canadais a Federally incorporated, non-profit charitable
organization (charitable number: 885420737RR0001). Every donation
makes a difference to those without safe water and a tax receipt will be
Issued for every donation of $20 or more. It isimportant to us that each
donor have complete freedom in specifying how they want their money
Invested. Some safe water ideas include:

. $10,000: Provide a New Drill Rig. Supply aharo-

working team with a new LS-100 mud rotary drill rig. After
several years of continuous service drilling safe water supplies,
these small drill rigs wear-out and need to be replaced. A very
worth-while investment since one machine can drill
approximately 50 safe water wells before it needs to be replaced.
Without this machine, the National drill teams can not provide
safe water for their families, their neighbours and nearby villages.
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. $7,000: Provide a Pick-up Truck one of the main

logistical problems in developing countries is transportation. The
used pick-up trucks are constantly loaded to the limit and need to
be driven in extreme heat and over very rough roads. Without
reliable transport, the safe water drilling program grinds to a halt.
Y our donation will purchase a used but sturdy pick-up truck to
transport all their drilling equipment and supplies to the villagesin
need of safe drinking water.

. $3,000: Provide required training. Equipment, trucks
and supplies alone do not provide safe drinking water. Local
people need hands-on training and support from knowledgeable
volunteers to effectively drill boreholes, complete wells and build
handpumps. A Liberian bishop helped dedicate the first well
drilled by Lifewater in Liberia by saying "Give a man a fish, and
you feed himfor a day.... Teach himto fish, and you feed him for a
lifetime." Help empower local people by supporting volunteers
who travel overseas using their vacation time to provide required
training and teaching.

. $1,000-$2,000: Sponsor asafe village well. This

gift includes a borehole, casing and screen, a cement pad and hand
pump. Y our gift will have lasting benefits asit provides an
average of 500 people with a nearby supply of clean, safe water.

The total program cost of constructing wells averages $2,000
USD/well. If you can not afford to donate the entire $2,000, you
will still be honoured as the sponsor for a specific well if you

reach the following sponsorship levels:

> $1,000 minimum for individual s/families;
> $1,500 minimum for corporate sponsorships;
- $2,000+ minimum for institutional sponsors.
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. $1,000: Fix an Existing Well and Handpump.

Rehabilitating an existing water system is the fastest, cheapest
way of providing safe water to a community. Y ou know that there
IS enough water and the people are used to getting the water from
there. Y our gift will create safe water by providing a new
handpump, a sanitary cement seal and cement pad. The repaired
well will be disinfected and tested to ensure the people have safe
water!

. $750: Sponsor a Bor ehole. we will useyour gift to
cover the cost of a12.19 m (40 ft) deep, 15.24 cm (6 in) diameter
borehole. Thisincludes awell screen, 7.62 cm (3 in) diameter

casing, filter pack and sanitary cement grout. Y our money goes
into the ground so that clean, safe water can come out!

. $500: Provide avillage with a Handpump. Your

donation will will provide a community of 100-500 people with
safe water by covering al materials and labour required to build a
complete Bush handpump. This includes the pump stand, rising
main and pump cylinder.

. $250: Enable villagers to build a Cement Pad.

The cement pad is critical to long-term provision of safe water. It
hel ps ensure that no contaminated surface runoff can enter the
well and it reduces the amount of mud around the pump.

. $125: Donate a Pump Cylinder. The pump cylinder is
what actually does the work, pumping safe water from the ground
up into the waiting bucket. Quality cylinders are essential since
cylinder failure is the number one cause of pump breakdown.
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. $100: Support the \W or ker s. This generous gift covers

the money paid to the National workers to drill a borehole or to
construct and install a handpump. This stipend provides food,
shelter and clothing for their families, thus enabling them to focus
on providing safe water for those in need.

. $75: Give a L ife-time supply of safe water! your

gift of safe water will bring alife-time of blessings to afamily
like yours that used to have to go far to draw water that made
them sick. Thank-you for sharing safe water with those in need!

. $50: Support annual Pump/Well Maintenance.
Y our money will enable trained workers to visit awell twice per
year to replace cup |leathers and do other maintenance work to

ensure that the well continues to provide an uninterrupted supply
of safe water for the community.

. $50: Check water quality by Testing. Your donation

will ensure that water quality in 5 new or existing wells can be
checked for harmful bacteria and to ensure that people are
drinking safe water. Well water should be checked following well
completion and after each time that maintenance work is done on
the pump (2x per year).

. $25: Ensure that water supplies are Safe. Your

money will be used to disinfect the well and pump after
construction. Without this critical step, bacteria could be
Introduced into a safe water supply from the materials used in
constructing the well.
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How Can | Make a Donation?

There are three ways that you can make a donation to actively support
this life-saving work:

1. Make-out a cheque or money order to "Lifewater" and send it to:
Lifewater Canada
PO Box 44
Kakabeka Falls, ON
POT 1WO
CANADA

2. 'You can direct your United Way donation to Lifewater Canada.
To designate your funds, under the United Way Pledge Form
heading "How | Would Like to Help the Community" (at the
bottom of the form), tick the "Other" box, specify your donation
amount and fill-in the following information:

Charity: Lifewater Canada
City: Kakabeka Falls, ON, POT 1WO0
Charitable Business Number: 885420737 RR 0001

Please note that United Way does not send us an individual donor
list, so please send us an email letting us know of your donation
so that we can send you a thank-you letter.

3. Y ou can donate on-line with your credit card in three ways.

» Use Lifewater's secure online credit card form to make a one-
time donation or set up an automated monthly gift. Please
ensure that you designate your gift to the Liberia project.

Y ou can use Visa, Master Card or American Express.

- Use the secure PayPal service:
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| DOMATE |

- If you prefer not to use your card online, you may call
Lifewater International at 888-543-3426 and provide the
information directly to one of their staff. If you want your
donation to go to our work in Liberia, please ensure that you
specify that your donation is for Lifewater Canada or for the
Liberia project.
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What if | have Questions Before | Consider
Glving?

E-Mail \ Contact us for more INFORMATION or to make a
DONATION.

If you know of anyone who might be interested in designating their
support to this safe drinking water project, please forward this web page
to them. Thank-you!
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Liberia villages with Jr=—=
Safe Drinking Water

| Click below to see wellslisted by year of completion |

| 2004 | | 2003 | 2002 | | 2001 | | 2000 | | 1999 | | 1998 | | 1997 || 1996 | | 1995 |

1995

. Jacob Town (Montserrado County)

. 24th St (Abandoned: well not devel oped to turbid-free state)

. MVTC Refugee Camp (Montserrado County)

. BrewervilleVOA Mudim Agri-Farm (Montserrado County)
. Swagger Island Rd (Abandoned: casing blocked with debris)

1996

. 24th Street Day Care, Sinkor (Montserrado County)

. Kpallah Town (Montserrado City)

. Duazohn Village, Lower Mt. Gibi (Montserrado County)
. Swagger Island United Church (Montserrado County)

. Swagger Island Orphanage (Montserrado County)

. Snow Hill (Abandoned: low yield)

. ELWA Hospital Compound (Montserrado County)

1997

. Garbah Town (Margibi County)
. Gardnersville, Kessley Blvd (Montserrado County)
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| Libmiacommuniteswih sfedenngwater
.- Ben Town School (Margibi County)
. ELWA Radio Campus (Montserrado County)
. Henry's Town (Margibi County)
. Foddy's Town (Margibi County)
.. Kpakakon Town (Margibi County)
. Garbeh Town - Second Well (Margibi County)
. Floko Town (Margibi County)
. Dean's Town, Kokoyah, Well #1 (Bong County)
. Dean's Town Northwest (Bong County)

1998

. 10 Wells& Communal Septic Systems - Work for UNICEF
. Eva M cGil Orphanage (Montserrado County)

. Bassa Town - Gardner sville (Montserrado County)

. Swaggar |1dand Al CF(Montserrado County)

. Lutheran World Services Compound (Montserrado County)
. Rhoda Z. Tubman School (Montserrado County)

. Goodrich Community (Montserrado County)

. Parker Paint Community (Montserrado County)

. Zayzay Community (Paynesville City)

. Suah's Compound (Private Well for Profit)
.. Tolomania Town (Bong County)

1999

. 6 Wells& Septic Systems - for UNICEF (Margibi County)
. Du-port Road (Montserrado County)

. St Kizito Parish Compound (Montserrado County)

. Garpa Orphanage (Nimba County)

. Guenajah Village (Cape Mount County)
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. Konjah Town (Cape Mount County)

2000

. Masade Town (Margibi County)

. Kporyou Town (Margibi County)

. Kpor Town (Margibi County)

. Esther Bacon Community School (Montserrado County)
. Clara Town Mosque (Montserrado County)

. Muslim Mosgue (Montserrado County)

. Robertsfield Childrens Orphanage (Margibi County)
. Joe Blow Town (Margibi County)

.- Warta Town (Bong County)

. WartaBible Mission (Bong County)

. Domah's Village (Margibi County)

2001

. Key Hole Old Road (Montserrado County)

. Barnersville Old Field (Montserrado County)
. 72nd Community (Montserrado County)

. Chocolate City Community (Montserrado County)
. Gbarnga Siah Kalleh (Bong County)

.- Nyargbarnla Community (Bong County)

. Gbankonah Town (Bong County)

. Kparah Town (Margibi County)

. GarmaimuTown (Margibi County)

. Nga Town (Lower Margibi County)

. John Komba Town (Margibi County)

. Blojah Town (Margibi County)

. SarkpaWein Town (Margibi County)
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2002

. Beo Yoolar Town Well #1 (Nimba County)

. Beo Yoolar Town Well #2 (Nimba County)

. Flehla Community Clinic (Bong County)

.. Great Commission Compound (Montserrado County)
. Gborplay Town (Nimba County)

. Beaplay Town (Nimba County)

. Ganta Children Recovery Or phanage (Nimba County)
. Blemmie T own (Nimba County)

. Yourpea Town #1 (Nimba County)

. Salulu Town (Bong County)

. Behwalay Town (Nimba County)

. Yourpea Town #2 (Nimba County)

. Truplay Town (Nimba County)

. KPU Jimmy Town (Grand Bassa County)

.. Gbiahgaye Town (Grand Bassa County)

2003

. Soul Clinic Community (Montserrado County)

. H. Gessner School & C. Andrews Or phanage (Montserrado)
. Gbarmue Town (Bong County)

.. Kpelekpaliah Town (Bong County)

. Cooper Town (Bong County)

. Gohn's Town (Grand Bassa County)

. Soul Clinic Orphanage (Montserrado County)

. Wai-glone Town (Grand Bassa County)
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2004

. Gwee Town (Montserrado County)

. Assembly of God High School (Montserrado County)
. St. Mathew L uthern School (Montserrado County)

. Wedee Town (Montserrado County)

. Wilmount Town (Margibi County)

. Jinca Town (Margibi County)

Click hereto save lives!: help sponsor anew drilled well and pump.
Priority areas are villages, orphanages and schools without safe water.

Home \Back to Liberia Main Page
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Liberia watsan: P —
(water & sanitation)

"Water is More Precious Than Gold

and More Crucial to our Survival than Any Other Resource on Earth!"

N 0 one knows the value of water and sanitation

(watsan) more then the people of Liberia. In 1990, a
bloody civil war erupted, 150,000 were killed, half
Liberia's population was displaced, and an acute
shortage of safe drinking water developed. Most wells
were contaminated, up to 5,000 people relied on 1
hand pump, and many people were forced to draw
water from stagnant swamps. With the destruction of water and
sanitation (watsan) facilities, water-borne diseases (dysentery, cholera,
infectious hepatitis) became common. M ore About Liberia's water
and sanitation (watsan) problem.

In 1995, Lifewater responded to the Liberiacrisis by helping start a
grass-r oots water and sanitation (watsan) program.

T hemost i mportant part of our response was helping Liberian's select

appropriate drilling and pump technologies and helping train a team of
five Liberian men to construct & repair wells and hand pumps. M eet

the Liberian Team.
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Liberiawater and sanitation (watsan)

To-date, 50,000 people have benefited from our water and sanitation

(watsan) work in Liberial We have also hosted a water education
conference, taught Liberians how to make Bush hand pumps,
rehabilitated 12 poorly constructed wells, tested/inspected 150
communal wells and helped initiate an on-going program to effectively
disinfect wells. M ore About What We Have Done.

With your support, the Liberia

workers drill wells where displaced
villagers are rebuilding their homes.

Priority areas for water and sanitation '~

(watsan) work are orphanages, schools, . A {a.
church’s, mosques and other communal jg ‘
sites without safe water. i 'V
-l A= | = .
4 "=
How Can | Help? '!J '

éLiberiaLinks=>~ —

. Liberia Page (U. Penn)

. Search for "Liberia" to find Situation Reports (Relief\Web)
. Up-to-Date Liberia News (Africa On-Line)

. Friends of Liberia Organization

. Liberialinks
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é Lifewater's Activities *
)

Helping provide safe drinking water
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Si nce we became active in 1994, our focus has been on helping train

and equip development workers in Liberia. Following 7 years of civil

war, there is an overwhelming need for clean water everywhere in this
country. We have helped empower skilled, hard working, local people
who have accomplished amazing things. \What's Going On in Liberia?

Weareaso busy with a variety of other tasksincluding:

& Specialized training of development workers in simple solutions to
common water problems; Accomplishments to-date include:

. Giving aplenary session presentation on the water needs in West
Africaat CanWell '96 - Canada's National Well Drilling
Conference and trade show;

& Undertaking research to improve water well %3 §
drilling equipment & techniques and field -
testing results; Accomplisnments include:

. the durability of locally-made BUSH
pumps was improved by re-designing the .
spout mounting plate to minimize stress =
on the well casing (see picture at right).

. development of newly drilled wells was
dramatically improved using a 7.62 cm
(3in) diameter bailer whichis
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approximately 2 m (6.56 ft) long. This process was improved by
designing atripod-based pulley system which is assembled using
lengths of drill pipe already available on-site.

. various techniques for placing filter packs were tested. Most
effective results were obtained by floating" gravel down the
annular space while circulating chlorinated water up through the
well screen.

é Keeping development workers informed of recommended water
development equipment & techniques through preparation and
dissemination of technical manuals and bulletins; Accomplishments to-
date include:

. preparing a number of technical bulletins which have been printed
and distributed to drill teams in over 20 countries.

. Creating thisinternet site as a means of making these documents
readily available to water development workers around the world.

é Assisting development workers to educate local water users through
the preparation and distribution of water and sanitation-related
educational materials which address the unique needs of specific
communities. Accomplishments to-date include:

. Hosting a 3-day water conference in Monrovia, the capital of
Liberia;

. Broadcasting two half-hour radio messages on key water and
sanitation principles on Liberian National Radio.
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to train and equip people to provide safe

il water to others in their communities. Priority
s given to communities in Canada,

§ Commonwealth countries and elsewhere

Accomplishments include providing

advanced well drilling training to Nationalsin
“ | Kenyaand helping train & equip drillers from

A BLLLE S the Maranatha Evangelistic Association of

o d;—l sy by Lar'w e Liberiawh.o r.ecognizeql how essential water is

to the rebuilding of their country.

& Building awareness within the Canadian public concerning the
potential to help people in undevel oped areas meet their families water
needs. Accomplishments include:

. Being interviewed for 20 minutes on CBC North Ontario radio;
. Giving water talks and slide shows to church groups, rotary clubs,
school groups and university classes.
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Lifewater Canada I * I

We are a Christian, non-profit organization training & equipping
the rural poor in Africato drill wells and build washrooms

P We exist because 1 billion people do not
have enough safe drinking water.

» Because we are volunteer sworking from
home, our overhead is under 5%

P Thank-you! to our donors who have

sponsored many washrooms and 100+ wells
in Liberia and Nigeria .

» Training othersis akey priority for us. On-
line resour ces include a 165-page well
drilling tutorial!

» Can YOU Make A Safe Drinking Water
Supply? Test Yourself Here!

Contact Usif you want to make a Donation to help provide an
African Village with the water and sanitation they need to stay healthy.
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About Lifewater Canada I * I

Our Mission isto provide the rural poor in Africawith the Training,
Equipment and Support they need to drill wells and build washrooms.

» Lifewater CanadaisaChristian , non-profit

humanitarian organization (charitable number:
885420737RR0001).

¥ Our Strategy issmple:
P Volunteerstrain & equip African crews.
» Crews Drill Wells & build Washrooms.

» Donors help villages afford these
necessities.

» We started working in 1995 and are currently
activein Liberia and in Nigeria

» Read our Newsletters.

» Review our Financial Statements

» Download our Brochure

Contact Usif you want to make a Donation to help provide an
African Village with the water and sanitation they need to stay healthy.
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é YOU CAN HELP!

"Make a Difference: One Well At a Time"

*

A\ father and daughter are walking

along a beach full of thousands of
stranded starfish which lie dying in the
sun. The girl periodically

8l stops to throw one back into
s Ml the water where it can live
and thrive. Finally the
father asks her, "Why do you keep
doing that? Can't you see how many
there are? What difference does it make
to throw afew back?' The daughter
replies, "It makes a difference to the
ones | throw back".

B Re—- - L LR

We recognize that we can't bring clean water to everyone in need. But

we have seen what a difference a new water supply makes to those who
used to depend on polluted water which made them sick.

W hen clean, cool water pours out of a new water spout, it isonly

because many people in different places gave of themselves, their time
or their money. While we all have been gifted in different ways,
collectively we have the resources needed to continue bringing health
and hope to those in need. We need people to:

Donate Funds: We need many to give alittle, afew to give alot
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and all to give gladly in support of communities which are eager to
sweat in the searing sun to obtain clean water for their children ... but
can't afford even the most basic materials

Donate Equipment & Supplies. We need people and companies to
help support the drilling program by donating hand tools, 2 Japanese
motorcycles and helmets, a used pick-up truck (Mitsubishi, Toyota,
Mazda or Datsun), drilling polymer (powder), 7.62 cm (3 in) diameter
PVC bailers (2), 6.4 mm (1/4" in) and 3.2 mm (1/8 in) sieve screen,
pump cylinders, electric water level tapes (2), 7.62 cm (3 in) and 3.18
cm (1.25 in) diameter PV C pipe & threaded couplers (lots).

Commit to Prayer: We need people with the gift of prayer to pray for
this work. We believe that through prayer, al things are possible. Time
and again, we have faced impossible road blocks in making travel
arrangements, shipping supplies, staying in communication, raising
funds etc. Y et each time we have clearly seen God open doors and
accomplish things that were even better then we had hoped for.
CONTACT USfor an updated list of specific prayer concerns.

Translate Documents: We need people with language skills to
trandlate key Training M anuals into French, Spanish and Portuguese
so that they can be more effectively used by National workers around
the world. Set yourself a goal of doing one document or suggest this as
aproject for your language class!

Conduct Resear ch: We need people with science skills to investigate
methods for assessing the suitability of local claysfor use asdrilling
mud.

Prepare Educational Pictures. We need people with artistic skillsto
prepare pictures which clearly depict sound health practices. Pictures
form the framework for education in traditional oral societies. While
writing disempowers those who are illiterate, everyone can see and
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understand a picture.

Assess Technology: We need people with drilling experience to
examine options for improving our drilling practices. In particular, we
are interested in rock drilling techniques which do not involve large air
compressors (water hammer drilling??).

Prepare Training Material: We need people with skillsin adult
education to help take the Training M anuals and prepare an integrated
3-day training curriculum for use at home and abroad. Drill training and
hand pump construction sessions should be 2-3 days in length and
should involve 10-20 people.

Prepare Water Education Modules. We need people with teaching
skillsto prepare water and sanitation materials. An educational
foundation has been established in Liberia and there is an urgent need
for water-related educational material to be prepared for all levels of the
school system.

Write Technical Notes. \We need people with writing skillsto help
write technical bulletins on portable, affordable water quality test
equipment, on pit toilet design and on repair tips for common hand
pumps. We are always interested in feedback on how we can simplify
and clarify existing Documents.

| mprove Project Evaluations: People with project management skills
are needed to help develop a more structured approach to project
evaluations. The methodology should clearly respond to the Issues
|dentified HERE.

Develop Well Construction Standards. People with hydrogeological,
well construction or regulatory experience are needed to help develop
well construction standards for Liberia. This need has been expressed
by the government in response to the widely varying practices currently
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being followed in the country.

Sear ch the Inter net: People with computer experience are needed to
regularly surf the Internet looking for useful facts and links such as
basic health & sanitation, water supplies, ssmple water testing and
purification, and water borne diseases. Also, look for related sites and
ask that they post links to our home page.

Assess Drip Irrigation Systems. People who love details and
gardening are needed to evaluate drip irrigation systems. Purchase a
drip irrigation system ($30) and test it in your vegetable garden. Send
us the results comparing water use and plant growth in the drip
Irrigation plot versus a conventionally watered plot.

Prepar e Certificates. People with graphic design skills are needed to
prepare official looking certificates which can be proudly presented to
newly trained workers We also need thank-you certificates to present to
donors who helped sponsor a specific well.

Raise Cultural Awar eness. We need people with overseas travel
experience to help us prepare comprehensive lists of cultural

differences which people traveling to other parts of the world need to be
aware of.

Create Business Plans. People with financial and business skills are
needed to help workers in underdevel oped areas devel op management
strategies and business plans which help them become financially
independent. Thisis critical if they are to become self-sufficient and
break their dependency on the whim of foreign donors.

Develop Water Treatment Options. People with water treatment
backgrounds are needed to develop low technology water purification
options for iron & hardness. While these parameters will not make
water unsafe, their unpleasant taste can cause people to go back to more
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familiar tasting but potentially lethal water supplies.

Simplify Equipment Designs: People with engineering skills are
needed to ssimplify pump and drill equipment designs so that they are
more robust and easier to maintain. More work on pump cylindersis
needed so that they can be built and repaired with avariety of locally
available supplies.

Advertise: People with media experience are needed to help create
ways in which Lifewater could be recognized through the printed and
visual media (newspaper articles, magazine articles, press rel eases,
videos &tc).

Prepare Masonry Bulletin: People with concrete working experience
are needed to help write atechnical bulletin summarizing key tips
which should be followed in constructing a good looking, long-lasting
concrete pump pad.

Make Special Tools. Tool and Die Makers are needed to build
specialized drilling tools on an as needed basis. Special tools are
periodically required to retrieve equipment lost down a borehole, to
help finish complex wells etc.

Host Special Events: People with organizational skills are needed to
help set-up and host water education days at local schools or
community fairs. What we can do is only limited by our imagination!

Become a Trainer: People who are gifted in drilling, pump
construction or engineering, who like to help others, who have an
interest in traveling, and who can raise support for their travel are
encouraged to CONTACT US.,
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é Contact Lifewater *
)

"Helping People Help Themselves'

Salhe—-- - —L.LT_ L

One of the goals of Lifewater Canada s to train and equip people to

help themselves. Please carefully read the following contact options so
that your needs are effectively addressed.

é Well Problems: our focusis on helping peoplein third world
countries gain access to clean water supplies. Please help our volunteers
use their time efficiently by carefully selecting from the following
options.

. If you live in Canada or the United States, feel free to use the on-
line material to construct your own well. If you need more

assistance, please contact your local government agency or look in
the yellow pages consult alocally licenced well contractor.

. To suggest web site changes, contact our webmaster (Stan): “e-mai |

. If you need advice regarding awell construction problemin a
developing country, please E-mail Julia “emai |

. If you have questions about pumps, E-mail Glenn: "emai |

. For help with hydraulic ram pumps, E-mail Brian: "e-mai |

. If you want awell constructed in Liberia, E-mail Jim: "emai |

. If you need awell elsewhere in the world, use this E-mail: “e-wai |

é Well Construction Manual: We have put all our technical
information on-line so that updated versions are constantly available.
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Y ou can download the entire manual for free. If you would like a
printed copy, please mail us your request along with a cheque for $100.

Y ou will recelve a printed copy of the manual along with atax receipt
for $75.

é \/olunteer: Lifewater isanon-profit organization that is staffed

entirely by volunteers. No oneis paid for their efforts. There are a
number of ways that you can help:

. Training: You may wish to start by receiving hands-on training.
We have partnered with Living Water International and Lifewater
International to create atraining center in Houston, Texas. There
volunteers learn how to repair handpumps from countries around
the world and learn how to drill with the LS-100 drill rig. Click
Her e for more information or to register for one of the quarterly
training sessions.

. Helping at Home: If you are interested, please Click Here

. Traveling Over seas.

- Before traveling, volunteers must have hands-on training.

- They are usually gifted in drilling, education, pump
construction, engineering or business management.

- Volunteers raise money to cover their travel cost.

- Volunteers who travel overseas representing Lifewater
snould feel comfortable with the Christian principles on
which Lifewater is founded.

- If you meet these criteria and are interested in participating
in a2-3 week training trip to Liberia, please E-mail us:

> If you want to volunteer in another country, Lifewater
International organizes trips during its annual meeting in
California. Here new volunteers are introduced to
Lifewater's vision, what is involved with volunteering, how
to prepare etc. In addition, presentations on many different
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projects are made and volunteers can determine if, when and
where God would like them to serve. If you are interested,
visit: the Lifewater International Web Site.

é Other: If you have other questions regarding water development in
Third World Countries, would like to make a donation or would like
to join a prayer support chain, please : “e-mai | US Or Write to us at the
following address:

Lifewater Canada
P.O. Box 44
Kakabeka Falls, ON
POT 1WO
Glenn Stronks Jim Gehreéls
Treasurer/Donations President/Information
473-9263 622-4848
glennstronks@yahoo.com gehrelji @yahoo.com

Lifewater Canadais a Federally incorporated, non-profit charitable
organization (charitable number: 885420737RR0001).

Salhe—-- - —L.L L

Enter your Internet e-mail addressto receive e-mail when thissiteis
updated:

Press Here to Register

SET THE FREE

Alexa

@ toolbar
GET STATS ABDUT
EVERY WEBSITE
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Water Links

@)C@ Interesting Water and Development Links

=1

*

Scroll down the page or click on the category of your choice:

. Water-Focused Organizations (Annotated)

. Canadian Water Sites (Annotated)

.. United States Water Sites

. Environmental and Development Sites

. Corporate Homepages Linking to Lifewater Canada

. Educational Institutions Linking to Lifewater

. Construction and Survival Sites Linkingto Lifewater

. Christian Sites Linking Back to Lifewater Canada

. Personal Homepages Linking Back to Lifewater Canada

& W ater Focused Non-Governmental Organizations
(see "Water and NGO's Workshop)

. Action contre laFaim (ACF)written in French (France) or Action
Aganst Hunger (USA). ACF responds to emergencies and assists
rehabilitation efforts after crises. They work in four areas,
including water and sanitation projects such as building or
restoring water distribution systems, constructing wells, and
developing sanitation programs.

. AgquaParalLaVida (USA). Helps small, rura communities of
Nicaragua develop and maintain access to safe drinking water,
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primarily through gravity-feed water systems. Operates a work-
study school (Escuela Tecnica Agua Potable) which has a three-
year Water Project Director curriculum.

. American Water Relief (USA). Devoted to bringing clean, safe
water system to poorer communitiesin Central and South
America. Designs and constructs water systems consisting of both
water supply and fecal waste disposal elements, with afocus on
community participation and sustainability.

. Care Water Projects (USA). Works to reduce the health risks of
water-related diseases in devel oping countries and save time spent
gathering water. Provides assistance and training to rural
communities and urban neighbourhoods to help them construct
and manage low-cost water and santation systems. Thisweb site
Includes evaluations of recent water and sanitation projectsin
developing countries.

. Children's Cup International Relief (USA). Provides chlorine

generation equipment for water purification in southeast Asia and
Africa
. Chlorine Industry Water Relief Network (USA). Donates chlorine-

based water disinfection products through the Red Cross during
emergencies such as natural disasters.

. Christian Relief Services (USA). Administers water supply
projectsin the US and Africa, including well drilling and gravity
flow distribution system construction.

. Community Aid Abroad (Australia). Supports community-based

self help projectsin 30 countries around the world in seven
different areas, including agriculture, health, environmental
protection, and human rights.

.- Doctors Without Borders (USA) OR M SF. Médecins Sans
Frontieres Int'l| (Holland). Provides emergency health care and
water supplies/santitation assistance around the world.

. El Porvenir (Nicaragua). Works in the country of Nicaraguato
support self-help community projects in sustainable infrastructure,
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Including well and latrine construction and reforestation.

. GhanaWest Africa Fund (Church of Christ USA). Dedicated to
developing safe drinking water suppliesin Ghana, where
infestations of Guinea worm and other parasites are endemic and
severly degrade the health of rural populations. The Fund supports
drilling and construction of wells with handpumps.

. Global Water Inc. (USA). Describes US military-spec equipment
used on water supply and purification projects around the world,
Including satellite and GI'S equipment for locating wells and water
purifiers such as portable RO units and others that treat turbidity
and microbia contamination. Emphasizes solar and other
sustainable power alternatives.

. Lifewater International (USA) Lifewater Canada's sister site,
which contains project updates, USAID technical notes on water
supply development issues, and information on training relevant
to rural water supply development.

. Living Water International (USA). Providestraining and
equipment to assist devel oping countries in producing clean,
healthy drinking water. Current projects in Kenya, Ghana, and
several Central American countries are described.

. MCC: Mennonite Central Committee Searchable (Canada). This

isalink to the MCC site's search engine. The site includes
descriptions of drinking water-related projects, including dam
building efforts.

. Servantsin Faith & Technology (Southern Institute for

Appropriate Technology). Site describes appropriate technologies
for developing communities, including low-tech pump,
construction, and agricultural technologies. Plus great
International recipes!

. VSO: Voluntary Service Overseas (Canada). Site for persons who
wish to volunteer on water, education, and other devel opment
projectsin the Third World.

. WaterAid (UK). Site contains case studies of water development
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projects, anticipated sanitation crises in urban areas, and
community participation. Site has a cool kid's educational game
on water supply.

. WaterCan (Canada). Organization funds and manages small-scale
clean water and sanitation projects with an emphasis on
sustainability and community participation.

.. Water for Children Africa (USA). Site describes safe drinking
water and cottage industry develeopment, as well as volunteer
opportunities. One theme is development of cultural bridges
between American and African communities.

. Water for Life (USA) and Water for Survival (New Zealand).

Provides well construction references.
. Water For People (Canada and USA). An organization founded by

AWWA in 1991 to fund water treatment, supply, and hygiene
projects. Works in 35 countries around the world.

. Water Partners International (USA). Works in Central Americato
develop surface water supplies and gravity distribution systems.
Emphasizes financing and O&M fund development, source
protection, and health education.

. Wells of Hope (Canada). Led by Ted Van der Zalm, this small

non-profit group is working to drill 30 wells/year to provide rural
Guatemalan communities with sustainable fresh water supplies.
The cost of one well is approximately $10,000.

. Well Spring Africa (USA). Promotes water well drilling with a
3000-year old technology, the hand-powered percussion drill.
Book and video are available for US$12.

. World Vision (Canada or USA). Christian organization working
In 90 countries in natural disaster relief response, child
sponsorship, and other types of development and emergency
projects.

é Canadian Water Sites
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http://www.watercan.com/
http://www.waterforchildrenafrica.org/
http://www.lifewater.ca/Section_References.htm#life
http://www.lifewater.ca/Section_References.htm#survival
http://www.water4people.org/
http://www.water.org/
http://www.warehouseofhope.com/intro.htm
http://www.avalon.net/~cmissen/wellsprn/
http://www.worldvision.ca/
http://www.worldvision.org/

Lifewater Canada: Linksto Other Sites

. Groundwater Homepage (British Columbia Government)
. Knowledge in Action (Global Heroes Water Site). This site

contains links to several international and Canadian-based water
and infrastructure development sites.

. The Green Lane (Environment Canada). This website has generd
Information about water supply and water quality viaits Clean
Water link.

. Canadian Water Resources Association (CWRA). Canada's water
management professional organization. The site coveres water
resource management issues with special attention to irrigation
and education strategies. The water news section contains much of
interest to developing countries, including recent articles on
management issues in Egypt, Oman, Colombia, Ecuador,
Indonesia, Sri Lanka, and Malaysia.

. Freshwater Web Site (Environment Canada). This site can also be

reached from the Green Lane. It covers many topic areas, ranging
from water policy to management issues such as floods, water
guality, and economics. Information is available from provincial,
national, and international sources.

. Wéll Drilling Training Program (Sir Stanford Fleming College).
Site describes atwo-year degree program for training well drilling
professionals.

. Groundwater Education of Canada (GEOCAN)

dUnited States Water Sites

. National Groundwater Association (GW On-line: Large

Searchable Database for Members)
. USAID (Environmental Health Project)

. Earth and Environmental Science Internet Resources (USGYS)
. Universities Water Information Network (WetList)
. Water Wiser (Water Efficiency Center)
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http://wlapwww.gov.bc.ca/wat/gws/gwslinks.html
http://www.globalheroes.com/links/link-1.html#Science
http://www.ec.gc.ca/envhome.html
http://www.cwra.org/sites/othersites.html
http://www.ec.gc.ca/water/e_main.html
http://gaia.flemingc.on.ca/nr/rd/welcome.htm
http://www.geocities.com/RainForest/Vines/2246/
http://www.ngwa.org/links/links.html#Associations
http://www.ehproject.org/
http://water.usgs.gov/ogw/
http://www.uwin.siu.edu/
http://www.awwa.org/waterwiser/
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. American Water Works Association (AWWA)

. Middle East Water Information Network

. Water Environment Federation

. Hydrology Web (Pacific NW National Lab's Env. Tech. Division)

. Hydrogeologist's Home Page

. UNL Water Center (University of Nebraska-Lincoln)

. Water Quality Homepage (Agri. Network Info. Center)

.. Water Resources Center Archives (WRCA)

. Water - A Never Ending Story (Water Cycle - Grades 3-8)

. Water Science for Schools (USGS)

. USWater News

. EPA Office of Water

. Water Librarian's Home Page

. American Water Resources Association (AWRA)

.- Groundwater and Geologic Links (US Military)

. (Inter-American Water Resources Network)

. Understanding Groundwater - Tutorial (GW Educationin
Michigan)

.. Africa Data Dissemination Service

$Orther Interesting Water Sites

. Water and Sanitation in Developing Countries (SANDEC -

Switzerland)
. UN Development Program (Water & Sanitation Program)

. Pumping - Energy for Rural Water Supply (World Bank)

. The Water Page (South Africa)

. International Association of Hydrogeologists (Norway)

. International Irrigation Management Institute (Sri Lanka)

.. GARNET: Globa Applied Research Network (Water &
Sanitation) (WEDC - UK)
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http://www.awwa.org/otheinfo.htm#International
http://water1.geol.upenn.edu/index.html
http://www.wef.org/applications/periodicals/
http://hydrologyweb.pnl.gov/
http://www.thehydrogeologist.com/gengeo.htm
http://watercenter.unl.edu/
http://deal.unl.edu/agnic/
http://www.lib.berkeley.edu/WRCA/
http://www-k12.atmos.washington.edu/k12/pilot/water_cycle/index.html
http://ga.water.usgs.gov/edu/links.html
http://www.uswaternews.com/links.html
http://www.epa.gov/water/index.html
http://www.interleaves.org/~rteeter/waterlib.html
http://www.awra.org/
http://chppm-www.apgea.army.mil/gwswp/ground.htm
http://www.iwrn.net/
http://www.gem.msu.edu/gw/tutorial/tutorial.html
http://edcintl.cr.usgs.gov/adds/adds.html
http://www.sandec.ch/index.html
http://www.wsp.org/09_SectorLinks.asp
http://www.worldbank.org/html/fpd/energy/off_grid/pumping.htm
http://www.thewaterpage.com/
http://www.iah.org/
http://www.cgiar.org/iwmi//index.htm
http://www.lboro.ac.uk/departments/cv/wedc/garnet/grnttnc.html
http://www.lboro.ac.uk/departments/cv/wedc/garnet/grnttnc.html
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. Drinking Water amp; Sanitation (Panamerican Health
Organization - Peru)

. Water Links Page (This One'sin German!)

. Water Quality Theme Page (Community Learning Network)

. PantaRhel - Wet Links (Belgium)

. Rura Water Supply Network (Switzerland)

. Properties of Water (Environment Canada)

. Global Water Partnership Forum (Sweden)

. World Water Watch (Australia)

. Water, International Conflict and Cooperation (Belgium)

. Drinking Water Resources (Annotated links to water web sites)

. Shallow Wells Information (Ron Gingerich's Home Page)

. Water Index (ELA Productions)

. Other Interesting Water Sites (International Water Sites)

. InterWater Guide to Information Sources (Netherlands)

. Water Business Center (Listing of Water-Related Manufacturers)

. EE Organizations and Projects - Water (Environmental Education

on the Internet)
. World Water Day (22 March)

. Centre for Groundwater Studies (Australia)
. Pumpmate - Nuisance Bacteria Control (Australia)
. Water |ssues, Policy and Management (International Arid Lands

Consortium)
. WEDC: Water Engineering and Development Center (UK)

. Educating Y oung People About Water

. Search ICRC Water Publications (Switzerland)
. The World's Water

. Malaysian Water Association (Maaysia)
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http://www.cepis.ops-oms.org/cepis/i/bvsaas.php
http://www.uniterra.de/ecofinder/links/was.htm
http://www.cln.org/themes/water.html
http://marina.fortunecity.com/havana/478/pantar/wetlinks/wetlinks.html
http://www.skat.ch/htn/partners/links.htm
http://www.ec.gc.ca/water/en/nature/prop/e_prop.htm
http://www.gwpforum.org/
http://home7.swipnet.se/~w-79751/index.html
http://allserv.rug.ac.be/~sdconinc/waternet/general.htm#other
http://www.cy