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Assessment ofi Well Witharawal
|mpacts on Surface Water

Do groundwater withdrawals reduce streamflow?

If so, can reductions to groundwater pumping
be used at low flow times as one type of
management strategy to meet instream
flow needs?

How effective are such strategies in comparison
to other withdrawal reduction strategies?
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Can reductions to groundwater
pumping be used at low flow
times as one type of

management strategy to
meet iInstream flow needs?
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Ambient Groundwater
IHydraulics
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Effect of Relatively Small
Quantltles of Groundwater

Wlthdrawals
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Effect of Increasing the
Quantity ofi Groundwater
Withdrawals
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Effiect of Groundwater
Pumping Even When Well 1s
Physically’ Above the River
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Induced Recharge

Since water resources operate on the watershed scale,
INn general, If the slope of the groundwater table is
towards the river, then groundwater pumping has

the likelihood of removing water that ultimately would
have flowed In the river.

Induced recharge is surface water directly captured
by groundwater pumping.

If the river discharge falls below the recommended ISF
values, the most immediate flow control management
strategy for groundwater is to halt induced recharge.
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Short Term Groundwater
Vianagement

When the stagnation point reaches the
river, the well induces recharge from the
river. Therefore a short term management
strategy to improve (increase) river flow is
to halt induced recharge. This would be

accomplished by reducing the well pumping
rate.
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Methodoelegy: for \Well Pumping

Distance from well to stagnation point = x . (feet)

X = <
2AT7

Q = well pumping rate (cubic feet per day)

T = aquifer transmissivity (feet per day)

| = the slope to the groundwater table
(dimensionless)
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Groundwater ISE Strateqy.

Compute well pumping rate to achieve X,
(this is Q)
Compare Q, to actual well pumping (Q,)

If :
Q, = Qy continue pumping

Q, = Qs reduce pumping to Qg
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Methods for Evaluating

Induced Recharge
1.Existing Study

2.Analytical Estimation
3.Field Measurements - Office

4 .Field Measurements
e Miniature Piezometers or Wells
e Seepage Meters
e Tracers
e Pumping Tests
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Existing Study

Reports submitted for large
glreundwater permit
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Analytical Estimates

Use niaps 61 other existing aguifier
Infiermatien; aleng Withrpumping
INfemation ter estimate: X, and Q.
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Field Measurements - Office
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Field Measurements — Miniature
Piezometers or Wells
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Case Stuay

Waiter supply Well ((Fewn; oiff Pembroke; NiH)
aleng the SeUCeoK RIVer:
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Site Data

Well construction — summer 1993

PUmpIRg liest — November, 1993
650 gpm
T = 3800 ft2/day
S=0.1
i =0.03

Permitted Yield — 505 gpm
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Figure 3:
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Analytical Method

Q = 650 gpm

T = 3800 ft°/day
S=0.1

| = 0.03

Distance from well to river = 140 fit.

x. = 175 ft
Qs = 520 gpm
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