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EXAMPLES OF HOW PUMPING CAN CAUSE
ENVIRONMENTAL IMPACTS

‘

Reduced flows to rivers

Withdrawal from rivers (losing streams)
Reduced spring flows = Caused by lower of water levels

g

Gaining  Low water
Stream ' table _
Low nv:ar\// \

Dried springs
Lowered water table (vegetation impact) —

Low water
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Dry Spring




Conditions Associated with Gaining
and Losing Streams

Stream gain or loss occurin RIV cells

in groundwater models.
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USGS Circular 1186, 1999

The TCEQ rules define baseflow as “[t]he portion of streamflow uninfluenced by recent rainfall or
flood runoff and is comprised of springflow, seepage, discharge from artesian wells or other
groundwater sources, and the delayed drainage of large lakes and swamps.



Conditions Associated with Springs

SPRINGS FORM WHERE THE WATER Spring flows occur in DRN cells

TABLE IS HIGHER THAN THE SURFACE .
OF THE GROUND. in groundwater models.

Groundwater table

Piezometric level

Fissure

perched water table

Aquifer

Impervious formation

https://www.nps.gov/thro/learn/nature/springs.htm
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River cell area (square miles)

Brazos River Basin — GW-SW Interactions

(RIV Cells)
GAM2020, PS4-2 Modified
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Less baseflow: Positive values of river
flux difference;

More baseflow: Negative values of river
flux difference.
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River cell area (square miles)

Brazos River Basin — GW-SW Interactions
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* More baseflow: Negative values of river
flux difference.
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Brazos River Basin
Springs/Seeps OPMAN, PS4-2 Modified GAM2020, PS4-2 Modified

(D R N Ce U.S) OPMAN, Brazos River Basin GAM2020, Brazos River Basin
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Flux from River (AFY)

Flux from River (AFY)

Colorado River Basin — GW-SW Interactions

(RIV Cells)
OPMAN, PS4-2 Modified

OPMAN, Colorado River Basin
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Flux from River (AFY)

Flux from River (AFY)
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Colorado River Basin — GW-SW Interactions
(RIV Cells)
OPMAN, PS4-2 Modified

e Less baseflow: Positive values of river
flux difference;

* More baseflow: Negative values of river
flux difference.
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Colorado River Basin — GW-SW Interactions
(RIV Cells)
GAM2020, PS4-2 Modified

e Less baseflow: Positive values of river
flux difference;

* More baseflow: Negative values of river
flux difference.

Colorado River Basin
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Colorado River Basin
Springs/Seeps
(DRN Cells)

—2500
—-5000
—7500

—10000

Seepage (AFY)

—12500

—15000

—17500

—20000

200

175

* Less spring flow: Positive
values of seepage difference;

150
125

* More spring flow: Negative 100

values of seepage difference. 75

Drain cell area (square miles)

50

25

OPMAN, PS4-2 Modified

OPMAN, Colorado River Basin

1940 1960 1980 2000 2020 2040 2060 2080
Year
Colorado River Basin

* Positive values:

Less spring flow;
* Negative values:

More spring flow.

: — E—— e |

-0.16 - -0.1 -0.1-0.0 0.0-0.1 0.1-0.3 0.3-1.72

Difference of Normalized Seepage (AFY/acre)

Seepage (AFY)

—2000

—4000

—6000

—8000

Drain cell area (square miles)

200

175

150

125

100

75

50

25

GAM2020, PS4-2 Modified

GAM2020, Colorado River Basin

1940 1960 1980 2000 2020 2040 2060 2080
Year
Colorado River Basin

¢ Positive values:
4 Less spring flow;

Negative values:
7 More spring flow.

I _ I I
-0.19--01  -0.1-0.0 0.0-0.1 0.1-0.3 0.3-0.85

Difference of Normalized Seepage (AFY/acre)



Flux from River (AFY)

Flux from River (AFY)

Trinity River Basin — GW-SW Interactions
(RIV Cells)
OPMAN, PS4-2 Modified

OPMAN, Trinity River Basin
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Flux from River (AFY)

Flux from River (AFY)

Trinity River Basin - GW-SW Interactions
(RIV Cells)
GAM2020, PS4-2 Modified

GAM2020, Trinity River Basin
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River cell area (square miles)

Trinity River Basin - GW-SW Interactions
(RIV Cells)
OPMAN, PS4-2 Modified

e Less baseflow: Positive values of river
flux difference;

* More baseflow: Negative values of river
flux difference.

Trinity River Basin
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River cell area (square miles)

Trinity River Basin - GW-SW Interactions
(RIV Cells)
GAM2020, PS4-2 Modified
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Less baseflow: Positive values of river
flux difference;

More baseflow: Negative values of river
flux difference.
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Trinity River Basin
Springs/Seeps OPMAN, PS4-2 Modified GAM2020, PS4-2 Modified

(D RN Ce llS) OPMAN, Trinity River Basin GAM2020, Trinity River Basin
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