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Low Yield Wells: Water Supply Systems

water usage and designing water supply sys-

tem to meet daily demand. After completing a
well, the first thing to do is to determine the long term
yield of thewell. If awell hasasustained yield of less
than five gallons per minute (gpm), measures must be
taken to ensure an adequate supply throughout the day.
This would entail the intermediate storage of water
either intheboreholeor inavariety of holdingtanks. In
a suspected low yielding area, the drilling contractor
should eval uatethewater demandsof the household and
then develop a water supply system that will meet the
demand. Therearebasically twowaysto determinethe
water demand and to devel op aplan to meet that usage.
One is to determine the total daily usage (50-100 gal-
lons/person/day), and then utilize intermediate storage
tanks to meet that demand. The other method is to
determine the peak demand, taking into account the
number of bathrooms& bedroomsinthehouseandthen
utilizing safewell yield and borehol e storageto meet the
demand.

Thisfact sheet focuses on methods of determing

Intermediate Storage Tanks

To determinethe size of storage tanks needed for ajob,
multiply the number of peopleliving in the house by 100
gallons. Thisvauewill bethe number of gallonsneeded
per day for household use. Design the storage system to
holdthisamount of water. Thereareanumber of different
non-pressurized storage vessals available for domestic
water supply. Posshilities include sted, plastic and
concretetanksin avariety of szes. Storagetankscan be
buried in the yard (i.e. preformed concrete), be above
ground, or better yet, be placed in thegarage or basement
(away from weather). Smaller size tanks can be con-
nected together in a series and placed near the pressure
tank and hot water tank. The use of smaller tanks is
advantageous for pre-existing structures due to ease of
installation and maintenance. Preformed concrete stor-
age unitsare advantageouswhen alargeamount of water
isdesiredfor outsdeuse, e.g. fireprotectionor livestock,
and can be equipped with an access cover to alow water
to be hauled in if necessary.

When using an intermediate storage system it isimpor-
tant to keep afew things in mind concerning the pump.
Sizethe pumpto the safe capacity of thewell. Throttlethe
well pump down to alevel which alows enough water to
be pumped but at aratethat doesnot lower thewater level
inthewell substantialy. If theaquifer will yieldtwo gpm,
theningtall atwogpm pump. Usealow level cut-off switch
to avoid overheating thewel | pump. Extremefluctuations
of the water level in the well will cause oxidation of
minera sontheboreholewall, whichwill decreasethewel |
yield considerably over time. A float switchinthestorage
tank should operatethewell pump. Itisimportant tomake
surethat thewell pump runsfor at least two minutes each
timeitisstartedto prevent excessvewear onthemotor. To
properly size the pump that withdraws water from the
storage tank, see Table 1. This table recommends flow
rates dependent on the number of bedrooms and bath-
rooms.

Table 1. Recommended flow rates for home

water system.
Number of bathrooms in home
No of Bedrooms

1 1.5 2 3
2 6 8 10 12
3 8 10 12 14
4 10 12 14 16
5 12 13 15 17
6 13 15 16 18

Flow rate in gallons per minute

(Modified from Private Water Systems Handbook)

Borehole Storage

If the homeowner does not want to install an interme-
diate storage system, how can you determineif thewell
will meet daily demands? One formula developed by
the Connecticut Well Drillers Association takes into
account the safe yield of the well along with well bore
storage, and has related that to the peak demand needs
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and time frames. The two formulas calculate the peak
usage and the peak timein which that water needsto be
delivered. It is estimated that each person uses 100
gallons per day, and that there are two peak water use
times of the day. Using these assumptions, the peak
demandwill be50 gallonsx thenumber of peopleliving
in the house. The peak time in which this amount of
water has to be available is equal to the peak demand
divided by the number of bathrooms x 3 gpm. Three
gpm is used because that is the average flow rate
through a standard faucet. After the peak demand and
timeframehavebeen calculated, evaluatethe safeyield
of the well aong with the available water in well
storage. Hereisan example:

A family of five live in a three bedroom, two bath
house. The peak demand would be 50 times 5 or 250
gallons of water.

50 gallonsat peak demand per person
X 5  number of peoplein house
= 250 galons needed for peak time use

The peak time in which thiswater has to be delivered
is equal to 250 divided by (3x2 bathrooms) or 42
minutes to meet this family's water needs.

250 total gallonsneeded at peak demand
+ 6 (3 galonsper minutex 2 baths)
= 42 (41.6rounded) peak timeinminutes

If the safeyield of thewell istwo gpm, thewell would
need to have 166 gallonsof water abovethepumpinthe
well to meet this homes peak demands.

250 total gallonsneeded at peak demand
84 42 min. x 2 gpm safe well yield
= 166 galonsof water needed abovepump

Well storage is determined by the well diameter, the
depth of pump placement, and the static water level.
There are two ways to increase well bore storage: drill
a larger diameter borehole or drill deeper than the
source of water. Either method would result in more
water being available to be pumped out of the well as
needed. Table2 showsthe storage capacity of different
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diameter well casing.

Table 2. Storage capacity of well casing.

Well Diameter (in inches) | Storage capacity (in gallons)

per foot of water

0.653
1.02
1.47
2.61

0 4.08

2 5.87
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From this table it can be seen that drilling an eight-
inch diameter well will yield approximately 1.5 more
gallons per foot that afive-inch well (2.61-1.02).

Drilling the borehole deeper could be a beneficial
method of storage if the additional drilling does not
encounter ground water of apoorer quality. Drilling a
larger borehole to a shallower depth is recommended
over drilling awell deeper into arelatively non-water-
bearing formation. To avoid this possibility, installa-
tion of anintermediate storage and two-pump systemis
recommended.

Whatever systemisinstalled, it isvery important that
operation and mai ntenance procedures of the system be
understood. Also, low flow fixturesshould beinstalled.
These measures will alow for a less stressed water
supply system which could add years of life to the
mechanical parts and to your sanity.
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