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Groundwater — Surface Water Interaction ‘

Does groundwater management effect surface water flow?

Does surface water management effect aquifer water levels?
What is the exchange between groundwater and surface water sources?
Where and when does this exchange occur?

Can we quantify this exchange?

Will more or less groundwater pumping effect surface water flows?



Major & Minor Aquifers within Lost Pines GCD ‘

Groundwater — Surface Water
Exchange may occur over outctops

Total Area Outcrop

Lee County =411,438 Acres = 75.5%
Bastrop County = 580,492 Acres = 68.2%
D Lost Pines GCD Jurisdiction
[ ] Yegua Jackson Outarop
[ spara s Outecp Is surface water available to
ZZ“?W:S::LP Mingle with groundwater?

Queen City Aquifer Subcrop
- Carrzo Aguifer Qutcrop Where? HOW mUCh?

Carrizo Aquifer Subrop Will SW = GW or GW - SW
77//| Trinity Aquiter Subcrop



Surface water features within Lost Pines GCD ‘

Middle Yegua Creek
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River

Lake Somerville

_~ Brazos River Basin

LCRA Gauges — 8 in Bastrop County
USGS Gauges —4 in Bastrop County
— 2 in Lee County

% Colorado River Basin

1,256 Miles of named streams
A 2,924 Miles of un-named streams

Guadakpe River §asn

18,599 “Small” Waterbodies — 24,070 acres

Guadalupe River Basin



Small Waterbodies within Lost Pines GCD IRE .

18,599 “Small” Waterbodies — 24,070 acres | > 2x Surface Area of Lake Somerville
Giddings Airport Area

A o
= T eSS g i 8s  Ponds reduce streamflow

i s Y Flrn KTl W T R\ GIEdIng S ==a e AUS i - — % 3

e W Aeeme 1 As the collect storm runoff
Ponds may also recharge
aquifer — depending upon
Construction/lining

Ponds my refill from local
Groundwater - quarries
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Groundwater — Surface Water Interaction Theory ‘-
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Colorado River — Normal Conditions
Perennial LPGCD Streams

Could excessive pumping
Turn gaining stream into
Losing stream?
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A. Gaining stream

Colorado River — High Flow Conditions
**Pulse Releases for Hydropower

Other LPGCD Streams - Ephemeral

Water table i Zone of 7
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B. Losing stream (connected)

Ve — Condition to be avoided!
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Groundwater — Surface Water Interaction Study
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A PORTION OF THE FUNDING FOR THIS STUDY WAS PROVIDED PURSUANT TO SENATE BILL 1 AS APPROVED BY THE 85TH TEXAS
LEGISLATURE FOR THE PURPOSE OF STUDYING ENVIRONMENTAL FLOW NEEDS FOR TEXAS RIVERS AND ESTUARIES AS PART OF
THE ADAPTIVE MANAGEMENT PHASE OF THE SENATE BILL 3 PROCESS FOR ENVIRONMENTAL FLOWS ESTABLISHED BY THE 80TH
TEXAS LEGISLATURE. THE VIEWS AND CONCLUSIONS EXPRESSED HEREIN ARE THOSE OF THE AUTHOR(S) AND DO NOT
NECESSARILY REFLECT THE VIEWS OF THE TEXAS WATER DEVELOPMENT BCARD.



Groundwater — Surface Water Interaction Study ‘

Figure 4. Schematic Cross-Section of Vista Site
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Temperature (C) [Avg Over 1 Hr Interval]
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Groundwater — Surface Water Interaction Study ‘

Figure 8. River and Groundwater Temperature

PB-Vista 1 Temp [1 Hr Avg] PB-Vista 2 Temp [1 Hr Avg] PB-Vista 3 Temp [1 Hr Avg] ——River PB-Vista Temp [1 Hr Avg]
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River & well temperature

= . ‘. - What is the heat source?
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Groundwater — Surface Water Interaction Study

Specific Conductance (uS/cm) [Avg Over 1 Hr Interval]

Figure 10. Electrical Conductivity (as Specific Conductance)
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Why is Site 2 least conductive?

No apparent gradient between
Aquifer and river

Possible septic discharge
On property?




Groundwater — Surface Water Interaction Study
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Figure 12. PB-Vista Water Level Elevation — Summer
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Groundwater — Surface Water Interaction Study
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Figure 13. PB-Vista Water Level Elevation — Winter
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Groundwater — Surface Water Interaction Study IRE ‘

Figure 14. Water Level Elevation Response Delay

PB-Vista 1 WL Elev ~—PB-Vista 2 WL Elev PB-Vista 3 WL Elev ~—— River PB-Vista WL Elev I
351.5
Approx
2.25 Hours Approx
-— 1.25 Hours
351.0
‘ Rl 2Ag‘::gzrs
| | o River “Presses” on aquifer
3505 " H—x L Raises/lowers water levels
| i With slight time lag
P Any flux of river water to
Aquifer is short lived,
Quickly reversed
349.5
Q0 ’“‘A o0 P‘“ Q0 P’“
0\‘1 AL AL
ga® Nl



Groundwater — Surface Water Interaction Study ‘

Study Conclusions:

 Alluvial aquifer hydraulic conductivity = 4.9 ft/day
* Pope Bend = 23,500 ft long, contributes 186 ft3/hr to Colorado River =0.05 cfs vs. river flow of 315 cfs today!
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BRAZOS RIVER ALLUVIAL STUDY
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Questions?
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