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Hens antt Gradhanis

The depth o the water 12ble has an mpostant effec
5™ use of the fand surface ant on 1he devsopment of
waiev supphes fromn unconfined aquifers Where the
waler (bl s &t a shallow depth, the tapd may beooros
“waterfogged”” duning wet weather and yascrnable 100
residenraal and meany other uses. Where (he ware- tabic
& ai great depih, the cost of consructing wels znd
pumping water far domestic reeds midy be prohitosely
expensive.

The direction of the stope of the water tabke o also
Importan: because it indicates the dirsction of ground-
water mowement, The posion anc the slope of the
water Lable {or of the potentuometsic surfzoe of a con-
fined agquifer) is Setermmed by measring (e postion
of the water lesel in wells fram a fired poant {a measut-
g point). To utdize these messurements o determine
the slope of the warer table, the position of the waier
iable a1 each well must be determuned relanve o
datum plarte that 15 common 1o alt the wetls, The datum
plane most widely wsed s the National Geodetic Yertxal
Datum of 1929 talse commpnly referred 1o as “sea
Tavel™y,

IT the depth to water in & nenflowing well 15 sub-
teacted froem the altitude of the measunng podnr, the
resalt s vhe tetsd head at the woll. Total head, as de-
ftned in fuid mechanics, is composed of slevation heed,
pressure heed, and velooity head. Bacause groumd water
waves miatdvely stowly, velocity head can be grored.
Thezefore, the total head at an observation well invgives
Qnly twe components: elevarion bead and pressure
head. Ground water moves in the dimction of decmeas
ing 4otal head, which may o7 may not be in the dipse.
thom of decrtasing pressure head,

The equaron for tatal head (7] is

Bp=zbhy 8]

wiere z i elevation head and 15 the distance from the
darwzs plang 1 the pome where the prassure head fy I5
determnined,

Al other factors bemg constant, the rate of grownd-
water movemenn depends on the Zydrmdic gradiens, The
hydraulec gradhent is (he change it head per wnit of
distance in 2 pven direction. [T the divection & mor
specified. w is wndzrsiood 1o ben the direction in
whiclr 1be maumum rare of decezase in head occuss,

If the movement of ground water is assumed o be o
the plare of Figure 3—w other words, If it moves from
well | 10 wetl 1 —che hydrauiic gradeeni can be calco-
lated from ke information gren on the drawing. The
hypdranlic gracient & ML where &, -3 the head loss
between wells 1 and 2 and £ is the * srizontal distance
between thers, or
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i i m T8
When 208 hydruln oracr=nt o gaTresed T CmtsTent
UTHIS, &0 8 8500 HLE 3 vs 2 ownnie o wtuds morh the
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VerticQd Dafurm of 1929}

Figura 3. Gradhent ta Datermined By the Ditterancs In Haad Baiwsen Two WWile,

other consivient units of fsngth can e subsuiured with-
cat changing the value of the gradieot Thus, 2 gradwnt
of 5 ft/T50 it & the samz as 2 gradfent of Sm/780 m_ 11

iz alse relanvely common to express hydoanlic gradienss

iR mecsis=at units such as meters per Klomeier os feet
pex mile, A& gradient of § m T80 m can he converted o

metets per kifometar as Follor &
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Both the divection of ground-wsier movement and

e hvdraulic pradient can be determuned 7 the foliow-
ing dara are avadable for thiee wells locares in any -

anguiar asmangerzent such as that shown = Siguee 10:

. The rfative geographic pasitict: of the wells.
2, The distance between the welis
3 The total head & each weli.

Frguee 1] dllustrares the following steps 1o the solution.
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