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Groundwater Science

fOF SOU nd PO|ICy @ Purpose: Show how data and understandin
(science) can aid management (policy)

New Data

Aquifer Tests Permitting
Better models

Synoptic Water Levels
and Monitor Wells

Patterns for Planning

O Acoustics/Wellntel
- New ldeas
= eDNA

0sed.to be listed in 2012
reatened in Feb. 2014




Aqguifer Tests: what are they?
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Site Aquifer Test GAM

Models R. S. Materials 15 gpm

Middle Trinity T =1800 gpd/ft T =547 gpd/ft

Middle Trinity
Aquifer

Characteristics River Ridge Ranch 7 gpm

Middle Trinity T=56gpd/ft T=629gpd/ft

Input Data



Site Aquifer Test GAM

River Ridge Ranch 3.25 gpm
Models

Lower Trinity T=12.6 gpd/ft T=9,361 gpd/ft
Lower Trinity
Aquifer
Characteristics Oasis LLC 1120 gpm

Lower Trinity T=200,000gpd/ft  T=163,335gpd/ft

Input Data



Lesson from an
Aquifer Test?
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Synoptic (snapshot) Studies
Edwards Aquifer

e 2010 before drought
e 2013 after drought

e 2019 after wet period

Synoptic 2019 Qt & Qal

® spring Kkv
* well Kgt
Aquifer Ked

Outcrop portion
| Downdip portion



o ed  Edwards Aquifer 2019
Synoptic Map

® not measured in 2013
® decrease (-)
¢ increase (+)

JMiles




Edwards Aquifer Synoptic water levels

2010 synoptic 2019 synoptic

Synoptic 2019 data
® well (n=66)
® spring (n=7)
State monitoring well
Aquifer
:] Outcrop portion
D Downdip portion

2019 synoptic water elevations
CI=25 ft

IMiles




Edwards Aquifer Synoptic water levels

2019 synoptic

Higher water levels in

® well (n=66)

ge n e ra I . ® spring (n=7)

©  State monitoring well

More deflection to the North
o more data
o higher water levels
o increased extraction
O rain patterns
Spring data are difficult to
compare
o different scale
o less accurate level data

Far southwest?




Monitor wells

Salado cemetery (5804628)
Patt’s Crossing (5804702)

Rest Stop (5804816)
Gault Site (5803702)
Synoptic measurement
2011 Drought
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Group

~ unassigned A

Brooks Well (Brooks. A
Scott)

Lester Well (Lester. Rich)&
Brown Well - E-17-016P «
Brown. Jim

Goodwill Well (Goodwill, +
Bhil

Lee Well - E-13-054P (L e#
Cynthia

Reavis Well - E-02-1407Pv
Reavis. Eric

Sloan - E-10-018P (Sloan¥*
Joe)
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Feet

6:00

Latest Static: 440.21 Ft
Latest Static At: Oct 12, 2019
Today's Average Static: None

16:15

Water Level

16:30 16:45 17:00
Goodwill Well
30-Day Average Static: 442.94 Ft

Daily Average Pumping: 449 22 Fit
30-Day Average Pumping: 454.82 Ft

Welcome, Dirk Aaron. =

O static @ Al O Daily Average @ Latest

Reset zoom
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/ebra Mussels: Invasive nuisance

“Feb 11, 2019 - AUSTIN (KXAN)
Austin Water Director Greg
Meszaros apologized to customers
Monday after five days of smelly
water, caused by dead zebra
mussels. Meszaros said Austin
Water crews flushed their system of
the smelly water over the
weekend.”

Zebra mussels encrust water intake structure



Sampling parameters

* eDNA

* Genetic material that is collected from an
environmental sample (e.g. soil, water, snow, air)

* Detection can indicate presence
* Filtered at 80 um and 36 um

* Flow measurements

e Water chemistry (temperature, SC, ions, stable
isotopes)

Lab analysis



Hypotheses

Lake Stillhouse
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Summa ry Spring A is definitely affected

Sample Sites Flow lons lons Isotopes |sotopes eDNA eDNA
Low Flow High Flow Low Flow High Flow Low Flow High Flow
Stillhouse Res. NI N/A N/A N/A N/A Yes Yes

(Positive control)

Spring A Yes \[o)f¢ Yes No Yes Yes Yes

Spring D Yes Yes \ No
Chalk Ridge Cr. NES Yes N/A
Tahuaya Sp Yes No Yes
Cox Spring Yes
Cox Well NIZ NIZ NIZ

Big Boiling Sp. No No No No

(Negative control)




Conclusions

Groundwater Science
aids sound policy :

* Better permits

* Better models

* Better monitoring

* More understanding

Better managemen
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