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GROUND-WATER RECHARGE

Recharge is
the addition
of water to
the saturated

Zone.

It is difficult
to measure
directly.




POPULAR METHODS FEOR
ESTIMATING GW RECHARGE

»Water-Table Rise
»\Water Budget
» Stream-Hydrograph




WATER-TABLE RISE

Estimating
ground-
water
recharge
with wells.

Recharge = Rise x Sy




WATER BUDGET METHOD
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SITREAMELOW-HYDROGRARIS
VMIENEOIDS
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DEPTH TO WATER IN FEET
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SIHORIVIIHYDROGRARH

No direct runoftf.
Hydrograph reflects
discharge from
ground water.

End of direct runoff?

DISCHARGE

Beginning of direct runoff




BASEELOW SEPARATION

/ End of Direct Runoff

DISCHARGE




CONPLEX HYDPDROGRARPHS
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AUTOMATED BE SEPARATION
PART PROGRAM
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FOUR AUTOMATED BASE-ELOW
METHODS CONMPARED AT ONE SITE

261 WE-38
1968-2001
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IWWEAUNMGNVIATER BASE-EIC@VY,
VMIENFODS CONPAREDRAINFLSOISIES
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STREAMELOW-RECESSION-
PDISPLACEMENIF MERSOD

WATER-TABLE RISE
CAUSED BY RECHAGE

Ground-Water
Discharge




STREAMELOW-RECESSION-
PDISPLACEMENIF MERSOD

v Instantaneous Recharge

v Diffuse Areal Recharge

v'Idealized Aquifer

v'Ground-Water Discharge to Stream
v'Negligible Diversions or Regulation



STREAMELOW-RECESSION-
PDISPLACEMENIF MERSOD

- STREAM HYDROGRAPH

A Tc =.21K Days
\1\ AQ2

vQ,

"
LL
S
L
O
v
<
T
O
2
a

RECH = 2 (Q2-Q1) K )
2.306 =23 Dy,
I s O o

10 N Y O O
0O 5 10 15 20 25 30 35 40 45

DAY




RECHARGE AND BASEELOW
ESTIMATES -- 150 STREAMS
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CONPARISON OE MEN-HODS

ATl ONE SITE
1 Stream Hydr'ogr'aph Methods
»>HYSEP
»PART
>»RORA

d Lysume’rer's



CONMPARISON OF BASE ELOW ANID

RECHARGE METHODS

RECHARGE
METHODS
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= USGS

science for a changing world |

Estimates of Ground-Water Recharge in Pennsylvania
by Streamflow-Hydrograph Methods

For a description of the methods, click here
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SELECI COUNIFY OEINTERESH]

SELECT
LYCOMING
COUNTY
FROM

MAP




LYCOMING CREEK WATERSIHHED
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A STATE RECHARGE SITES
:l PENNSYLVANIA COUNTIES

Land cover
Agricultural

Bare Ground-Cuarries-Mines-Pits

- Developed
- Forest

Crpen Water

- Wetlands

Pennsylvania counties




RECHARGE AND BASEELOW
ESTIMATES EOR LYCOMING CR

Available Options

Graohs Data Detailed Station Land Use |Geology Back to Back to state | Main
2rapns Tables Information Map Map county map map Page

Mean-Annual Recharge Estimates for Period of Record, in inches
From Recession Curve Displacement (RORA) Method |18.7

From Hydrograph Separation of Baseflow (PART) Method | 14.7

Basin Characteristics
Drainage Area (square miles) | 173

Period of Record Used for Estimating Recharge | 1914-2001
Land Cover (show map) (Forest/Agriculture/Developed/Other) as % of Area|85.2/13.9/0.5/0.5

Rock Types (show map) (Sandstone and Shale/Carbonate/Crystalline/Unconsolidated 100/0/0/0
Sediments) as % of Area




NIME SERIEST O ANNUAL
RECHARGE AND BASE FLOW

B LARGE YALUE DETEMINWED FROM RORA METHOD

AMHUAL RECHARGE ESTIHFITES == LYCOHING CREEK HEARE TEOUT RI.IH
{Bar shows difference between estinates of recharge from RORA and bas w fron PART}
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MEAN-NMONIEY RECHARGE
LY COMING CREEK

HEAN-HONTHLY RECHARGE FEOH RORA HETHOD AS PERCENMT OF ANHUAL RECHARGE
== LYCOHING CREEK HEAR TROUT EUH -—-

RECHARGE
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MONTHLEY RECHARGE EOR PA

PRECIPITATION
__— (1971-2000)
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SPATIAL
DISTRIBUNNON
OF GROUND
WATER
RECHARGE

MICHIGAN

20 40 KILOMETERS
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