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A Guide To Saving Water

For the small farm or backyard garden: From A Case Study At Woodvale Farm
Oniversity of Rhode Island W. Alton Jones Campus
A 0.5.D.A. Sustainable Agriculture and Research Education Funded Grant

Water is a resource that many of as take for granted. When we ase the toilef, tarn on the
faucet, or wafer our gardens, an anlimifed flow of clean and cheap water is what we expect.
Onfortanately, popalation growth. increased development, pollation, and agricaltaral use increasingly
jeopardize the availabifity and affordability of this precious natural resource, The water conservation
program af Woodvale Farm aims fo educate the public aboaf various methods bomeowners, backyard
gardeners, and farmers can use fo minimize our effects and refiance on our water supply.
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Introdaction:

For decades Woodvale Farm bas faced an annual water shortage. Some years the crisis
became so bad that the farm implemented 2 “ no water usage” rule in the classroom and 2 sfaff bouses
thet use the farm's well. The safety of the livestock was the fop priorify, so fhe gardens unfortunately
went anderwatered and consequently our yields were greafly reduced.

As an educafional farm that is commifted fo a sustainable form of agricalfare, it was felf
necessary fo profect oar water supply and conserve if for the drier years, while simalfanecasly
teaching cbildren about water conservation. A grant was received from the Norfbeast Regions
Sastainable Agricalfure and Research and Education (SARE) program.

Located in the northwest corer of the Pawcatack River Watershed, Woodvale Farm is also
operated with an undersfanding of the connections befween commanifies (human and non-buman) that a
watershed brings fo a place. Students understand quife easily that what the farm does fo its water will
somebow affect the people, frees, fish, and ofber life forms further soufh in Exefer, Hopkinfon,
Richmond, Westerly, Stonington, and even further in the Atfanfic Ocean. The water conservation
program bas consequently found an important place in the carricalam.

1. Why Save Water?

Less than 1/2 of 1% of all the earth’s water is drinkable. The average American uses 1300
gallons of water each day, including population centers in arid regions such as the Southwest.
Fortunately for us, the earth is not going fo run out of water. In fact, the biospbere still bas rougbly
. the same amount of water it did when the dinosaars roamed Rbode Island. However, the asable
freshwater sources that the world refies on are increasingly ander assadlf by the demands of
agricalfure, an increasing population, pollation, and development.

There are many benefifs fo saving water. If the satisfaction that your efforts are part of a
larger effort to reduce the impact of oar society, then these other benefifs should be added bonuses fo
yoar conservafion plan.

Gconomic benefits

For the 60,785 people who rely on public water within the Pavicatuck Watersbed, the costs of
baving that water treated and defivered can be subsfanfial. Reducing fhe amount of bousebold water
ase can mean savings on wafer, sewage, and energy bills. If yoa are one of the 26, 171 people in the
watershed who bave a private or well system, conserving water also saves money. The reduction in
the ase of your water pump will reduce cosfly repairs and the fife of your septic system will be
prolonged by reducing the amount of wastewater freafed. Also, significant quanfifies of energy are
ased fo pump, beat, and freaf wafer used in your bome. Reducing water use can save energy and
reduce yoar montbly bill.

Time Savings

Reducing the amoant of water that you ase can also mean a reduction in boars spent watering
the lawn or garden and repairing plambing or irrigation systems. By consaming less, and installing easy
fo use water saving devices in your bome and garden, several hoars a week can be saved. See fhe
refated data in section IV.




Cnvironmental Benefits

Conservafion resalfs in 2 reduction of wastewater entering sewage freafment plants. Qffen
fhis means betfer freafment and cleaner waters being discharge fo our rivers and bays. With sepfic
systems, conserving wafer can prevent drainfield overloads and belp assure that a sepfic system is
freafing wastewater properly.

Increased productivity

By limifing the amount of water consumed, you are ensaring a steady sapply of irrigafion or

livestock wafer for the warmer montbs, when droagbt can be 2 problem. Managing yoar water sapply

wvisely, and with an eye towards conservation can also mean patting yoar water where if is most

needed, and thas improving the performance of your operafion.

Il. Who is Saving Water?

Water conservafion in fhe home or on the farm is not a new pbenomena. In much of New
Cngland, water is abandant and readily available year round, but in many parts of the world, people
living in arid regions bave learned bow fo sarvive on very liftle water. The ingendify of many African
peoples, for example, bas provided wafer conscious Westerners with models of water conservation.

North of Mogadisbu, Somalfia, in some of the driest rangelands of the area, there are large
berds of camel, cattle, sbeep, and goafs. The secret fies in rainwater harvesting, throagh ranoff confrol
gallies that collect and divert wafer to a bolding area, or wafer harvesting from rooffops. With errafic
rainfall and annaal flooding, these water collection systems bave evolved over the centaries in
response fo a crifical need. These techniques, and many others, bave been applied to bomes, farms,
and entire commuanifies that aim to save water for economic, philosopbical, or pracfical reasons.

Carrently, the demands of agricalture and arban development are faxing the nations wafer
resoarces. Bitfer feuds bave developed in states sach as California, where the water offen mast
fravel bundreds of wiles via canal fo fhe farms and cifies of drier regions. Periodic drougbfs in the
Southwest bave been so severe that some cifies bave instituted various regalations in order to
conserve fheir dwindfing sfore of water. In Santa Barbara, Ca, hbomeowners seen wasbing their cars or
watering their lawns were subject fo fines, and water bills were increased dramafically in bopes that the
bigher cost of water woald reduce usage.




Mach of the wafer ased in the Unifed Stafes goes to oar food production system. The
economic and environmental cosfs of irrigation are immense. The farmers who pracfice water
conservafion somefimes are acting less out of principle and more out of concern for the numeroas
costs of ranning a farm. While Rbode Istand isn't a big agricalfaral sfafe compared fo lowa or
California, there is substantial acreage devofed fo farming. (see Figure 1.1) Considering thaf some
farms use tens of thousands of gallons of water each day to irrigafe crops and raise fivestock, yoa can
imagine fbe sfrain fhat agricalfare puts op an avea’s wafer resources.

Figare 1.1: Chart of Land Use in the Pawcatuck Watershed (The Pawcatuck Watershed Project)

While you could find numercus farmers, gardeners, and homeowners who are pracficing some
form of wafer conservation, fhere sfill are millions whose water usage practices reflect the philosopby
that the earth’s resources are limifless, oars fo ase, and free of cost.

1Il. How to Implement a Water Saving Program

Your water system will vary depending apon fhe scale and parpose of yoar operafion. Due fo
fhe anique mission of Woodvale Farm as a small edacafional working farm, fbe example of oar wafer
conservation program should be belpful fo home gardeners, small scale growers, and anyone inferested
in the basics of installing a low-ase wafer system.

Before rasbing oat to bay drip fape or a low flow shower nozzle, bowever .grabapenand a
piece of paper, and jof down your goals and available resoarces. This preliminary brainstorming will
belp you articalate yoar fhoagbts and plans, which will then determine bow you design your system.

o A, Selfing Goals: The following questions may belp you gef starfed, buf remember that your
sifaation is unique, and will require an assessmenf thaf should be failored fo your site and needs.

° How infensive do you wanf yoar wafer system fo be?

How mach money are you willing fo spend on a wafer system?

Do you want a dramafic redaction in water asage, or just fo maximize fhe efficiency of yoar
operafion?

Are you raising fivestock ? If so , af what scale is yoar operation, and do you want if fo grow?



B.Assessing Resoarces: One of the precepts of susfainable agricalture is one fhat is especially
pertinent to water systems. Work with your sarroundings instead of against them. Take a thoroagh
inventory of your site with the following criteria in mind:

o  annaal rainfall

slope, soil fype and drainage

exisfing wafer source and ifs stafus

water needs of livestock and crops

advantageoas sifes that may be of use ( nearby creek, plenfiful roof space, efc.)

With the character of the sife in mind, you can then check your goals against yoar resoarces
and see in what direction yoar wafer system plan mast go. For example, if you are on pablic water and
wish fo increase yoar garden from 1/2 acre to 5 acres, then efforts shoald be directed at figaring oatf
bow fo best increase the wafered areas wifboat incarring the costs associated wifh public water.

IV. Creating a plan: The Woodvale Farm System

Assuming that present levels of usage woald confinae, and thaf the scale of the operafion
woald remain constant, the new water system was carefully designed with the farms resources and
goals in wind.

First, we idenfified the main problems. For the fivestock, bundreds of gallons of water were

- being wasfed each week, resulfing from water dishes becoming dirty and/or spilled. 17 or more 8-gallon

dishes were daily dumped, cleaned, and then refilled.

In the gardens, the tradifional mefhods of watering fhe plants were fo bose spray each bed by
band, or fo set up an overbead sprinkler system. Both systems are inefficient, bt for different
reasons. Watering each bed by band could fake an individual over an boar fo sufficiently cover the
gardens. Consequently, this meant that every day a staff member would be taken away from a project
or the education program fo water the gardens. Sprinklers save fime, but waste a large amoant of
water due to evaporation and runoff.

Next, we explored the options for differenf elements of a wafer conservafion system,
including the water source, irrigation, and livestock wafering.

D.Water Soarce Options
The soarce of yoar wafer supply is primarily dependent upon yoar location. With afittle

creafivity, bard work and a small investment, bowever. you can change your water source fo fit yoar
needs.
1. Public water:
e advanfages: reliable, freated, delivered, and convenient
o disadvantages: expensive, energy intensive fo treat and defiver, subject fo water shorfages

2. Private Wells:

advantages: can be cheaper than public water, reliable if well placed and dug

disadvantages: can be expensive fo install and operate, somefimes unreliable and/or seasonal




3. Rain wafer cafchment

advantages: dtilizing pre-existing resoarce (rain and roof space), inexpensive fo operate
disadvantages: inifial outlay can be expensive, requires farge holding tanks, requires aftention
4. Nataral Soarces (Lake, River, Creek)

advantages: refiable (if spring fed or ofberwise perennial), inexpensive

disadvantage: requires filfrafion and fransportation system

At Woodvale Farm, a combination of water soarces were decided apon: a nearby lake, the roof of

aboase, and 2 well. At the nearby Eisenbower Lake, water is pumped info 2 500 galion bolding fank,
fracked 1/2 mile fo our largest garden, and then booked ap fo a drip irrigafion system. At the bead of
the drip system is a filter fo screen out algae and ofher material that coald clog up the drip lines.

Knowing that a significant amoant of water rans off the bailding roofs daring a rain, we aftached
gutters fo one side of a staff bouse. The runoff flows down fhe gutter info a two 55 gallon barrels,
which are periodically hooked ap fo anofher drip irrigation system. Lastly, the well confinues fo supply
water for the livestock, the farm's classroom, 2 staff houses, and periodic garden waterings via a drip
system.

The mefhod you choose to irrigate yoar lawn, garden beds, or row crops fargely depends on
the scale of your operation. Cfficiency and practicalify are of atmost concern.
1.0verbead sprinkling ( band moved and sofid sef)

e advantages: adapts to any field size, sbapeandsbpe.canprovidefmstcomol. low fabor,
' infermediate inifial costs
o disadvanfages: can be affected by wind, power requirements can be big. indiscriminate wafering,
can caase erosion, wefs foliage which may cause disease
2. Drip/Trickle irrigation
o advantages: wets only roof zone, doesn't wef foliage, low energy and labor required
e disadvantages: bigh inifial costs, lines and emitters can clog, no frost profection,

Due to the shortage of water and previous bigh labor costs in the garden, a drip irrigation
system was decided upon. While no cheaper than a sprinkler system, the financial savings come from
reducing water use and labor. If designing the system yoarself, if is best to make an inifial sketch of
your yard or farm and map ouf the drip system. Decide on the length of tubing and number of emitfers
needed. Decide how many planting zones you need fo irrigate and decide if they will be manaally or
mechanically operated. With a plan in band, eifber visit an irrigation sapply company, or consalf a
detailed catalogue (see sources) . One advantage fo conslfing a company is that yoa will be told
exactly what you need and ifs cost.

¥. Avimal Watering options

Livestock require a refiable and clean soarce of water. Mach more responsive to short
periods withoat water than plants. it is crucial that a livestock watering system be well planned and fail-
safe.
1. Nataral soarce (Lake, Stream, Pond)
e advantages: inexpensive, can be refiable
o disadvantages: wafer pollution, bank erosion, seasonal variations (droagbt, frost)



2. Moveable containers (bose fed)
o advantages: reliable, easy fo clean, allows rotafion of pastares withoaf concern for wafer source
o disadvanfages: mediam inifial costs, requires maintenance, can freeze
3. Adfomatic Waterers
o advantages: refiable, frost free, easy fo clean, cannof be spilled
o disadvanfages: bigh inifial cost, difficalf fo insfall
4. Re-fillable buckets
o advantages: easy fo move, inexpensive
o disadvanfages: can be spilled, requires fime fo clean and re-fill

In lafe 1996, 4 aafomafic waterers were installed af Woodvale Farm. The insfallation incladed
digging trenches from the waterer sifes fo the main water pipes. Connecting pipe was fhen laid and
baried, along wifh electrical wire fhat connects fo fhe waterers. The system consists of beated sinks
that mainfain a consistent, low level of water that is drawn off fhe well.

V. Evalaating Resdlts:

Cvalaating the effectiveness of yoar water conservation program can be achieved by
moniforing your water mefer, observing fhe pbysical effects of the chosen strafegies, and by checking
yoar goal sheet against fhe resalfs. Each of our goals bave been met which bas led fo the overall
improvement of fhe farms operafion. The benefifs of each element of our water sysfem is seenon a
daily basis, in the buge amounts of fime and labor saved in wafering the livestock and gardens, in the
appearance of the livestock pens and the gardens, and finally. in the water conservation carricalam fhaf
is offered af the farm.

The following charf reports wafer usage on a montbly basis from Janaary 1995 fo May 1998.
Some months are missing due fo inconstant readings of the meter, bat a general frend is noficeable.
The seasonal flucfaations are dae fo fhe normal cycles of a farms water asage, baf also because of the
large amounts of summer visifors who ase fhe farm facilifies.

E16000-8000
[14000-6000
B2000-4000|
E0-2000

Thousands of gallons used per month from 1/95 to 4/08




While our sfafistics concerning water consumption do not definifively indicate a sabstantial savings, the
benefifs in time saved are inconfestable. The following data records the bours spent each week
watering the gardens and livestock before and after implementing the water conservation system.

1995 Growing Season : approximately 25 bours a week: no water saving methods

1997 Growing Season: approximately 15 bours a week: aatomatic waterers installed

1998 Growing Season : approximately 2 boars a week: drip irrigafion systems installed

At an average $7.00/bour rate for labor, this represents an annual savings of $4844.00.

V1. Final Observations:

Being an educational farm presents unique challenges to resource management. Not baving
the overriding pressare fo prodace a crop or sell livestock fo maintain the farms operation bas allowed
Woodvale Farm to invest in a water system that is efficient, bigbly visible, and somewbat expensive.
The water systems of otber farms illustrate the variety of needs and solafions that different farms
bave.

For example, af Casey Farm in Saunderstown Rl, Mike and Polly Hatchison use a
combinafion of methods that are mentioned in this booklet. The farm's water sources are deeply dug
wells that sapply the farm and its bousebold throughout the year. Water is pumped from the well to 2
series of hoses that lead fo an overbead sprinkler, which is on 24 boars a day in the drier months. A
small field of strawberries is irrigated with a drip system, and bas proven successfal, but is deemed
impracfical in otber row crops due to the difficalty in culfivating among fhe drip tape. The berry plants
are beavily mukched to confrol weeds.

The design that you dltimately choose fo irrigate your crops and water yoar animals will most
probably be dictated by the size of your operation, and the available resources. Working within the
limits of scale and resources is a first step to running a farm or garden in a sastainable manner.

VII. Resoarces

For more information about the water conservation methods mentioned in this booklet , feel
free to contact:

®  Woodvale Farm, W. Alfon Jones Campus, 401 Victory Highway, West Greenwich, Rl 02617
(401) 397-3304 ext.6055
For information about the water conservation methods mentioned in this booklet, refer to the
following soarces:
®  Gardener's Supply Co: Drip Irrigation - 1-800-863-1700
® Peacefal Valley Farm Supply: Prip Irrigation - (916) 272-4769
® Nasco: Adtomatic Livestock Waterers - 1-800-558-9595
® Appropriate Technology Transfer for Rural Areas: information on design - 1-800-546-9140
Thanks to Alyson McCann and Arthar J. Gold for permission fo use information from their
fact Sbeet No. 91-1, The Pawcatuck Watersbed Project

This booklet was compiled and written by Mafthew T. Hora, Animal and Garden Manager at
Woodvale Farm, W. Alton Jones Campus.



