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Ground-water activities



Field office activities

oproximately 35 SB1 wells
1al continuous record wells on individual

d water data on public web



PROVISIONAL DATA SUBJECT TO REVISION
Updated 2005-04-27 08:33:03 US/Eastern

Real-Time Data for Texas: Ground Water -- 51 site(s) found

Bexar County El Paso County
ZUSGS

USGS 292505098254002 AY-68-37-522 (San Antonio Transect A-2)
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http://waterdata.usgs.gov/tx/nwis/help/?provisional

Edwards Aquifer

and springs sampled yearly
Include:



=)
Evaluation of the Gulf Coast Aquifer

System, Montgomery County, Texas

»Develop a water-level monitoring network that adequately defines the
otentiometric surface of the Gulf Coast aquifer system in Montgomery County

rent and historical potentiometric changes in Gulf Coast aquifer
jomery and adjacent counties

nd local water managers and researchers information
2|, land-surface subsidence, and water-quality
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Water-Level Altitudes 2005 and Water-Level Changes in the
Chicot, Evangeline, and Jasper Aquifers and Compaction 1973-
2004 in the Chicot and Evangeline Aquifers, Houston-Galveston

Region, Texas
Open-File Report 2005-1128




National Water Quality Assessment (NAWQA)
GW Studies, Coastal Lowlands
(Gulf Coast) Regional aquifer

EXPLANATION

Ground Water Sampling Locations
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What Does NAWQA Sample for in
Ground Water?

~+ Nutrients




Medina Lake Hydrologic Budget

-+ Quantify losses by calculating hydrologic budgets over
ange In stage
nine the location of losses between Medina Dam
rossing
ortion of losses that enter the Edwards



Edwards Aquifer Model

mproved understanding of the hydrogeologic
acteristics of the Edwards aquifer

te, and maintain a ground-water flow
S aquifer



Ground water In Webb County

Define hydrogeologic framework and occurrence of water
ntify hydraulic properties and yields

Ize quality of ground water

rical composition of water that results from



Salinewater Transition zone Study

 Describe hydrogeologic framework of
freshwater/saline-water interface

aracterize hydrology of the interface using
Ical, geochemical, and hydraulic information;

aths and mixing patterns along the

=ZUSGS
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Edwards Aquifer Statistical Model

dentify relations of springflow and groundwater levels to
; treamflow and recharge

clu es Medina, Bexar, and Comal Counties
Medma and Eastern Medina



Assessment Carrizo Aquifer Recharge

» Characterize surface-water quantity and quality of
representative Carrizo aquifer recharge-zone watersheds.

1aracterize ground-water quality of the Carrizo aquifer in
cinity of the ASR study area.

watershed model to simulate runoff,
mflow water quality for the proposed

=ZUSGS



Paired Watershed Study

Quantify changes in watershed yields caused by Ashe
niper Control

Ing watershed water quality

Edwards aquifer and Middle



North Medina Flowpath Study

the hydrogeologic setting




South-Central Texas (SCTX) NAWQA
new projects— Cycle Il

 Edwards aquifer recharge zone, drill and sample urban land
use monitor wells, Austin.

« SWOQA (Source Water Quality Assessment)-- sampling raw
nd treated water from Edwards aquifer public supply
Is, San Antonio.

sport of Anthropogenic and Natural
- multi year study, Edwards aquifer, San

ater from existing (primarily

=ZUSGS



SCTX Cycle Il NAWQA projects
(resampling)

—dwards aquifer recharge zone

ampling water from existing (primarily domestic)
'Hays to Kinney Co.

from urban land use monitor wells
e San Antonio Metropolitan



TANC - Transport of Anthropogenic and
Natural Contaminants to Public Supply Wells

* \What are the primary anthropogenic and
ural contaminant sources, aquifer

es, and well characteristics that
ransport and transformation of
ong flowpaths to public
sentative aquifers?

=ZUSGS




TANC Specific Objectives

« Characterize human activities, and geologic and
hydrologic factors that are related to sources

rmine hydrologic factors that affect transport

Important chemical characteristics and
Processes

ell characteristics and well-field

sed for extrapolation &



Depth Dependent Sampling to be Performed
In Selected Edwards Aquifer Public Supply Wells

— Flow measurements with depth provide:

* Quantitative estimates of flow contribution or loss in specific
Zones

stimates of hydraulic conductivity, specific conductance, and
-pulse with depth

lon about the relative importance of fractures
sampling with depth provide:
contaminant occurrence with depth

of flow and contaminant occurrence

concerns and potential ways
future problems

=ZUSGS




Source Water Quality Assessment

» Sample 39 PWS wells in Edwards Aquifer
Major lons, Nutrients, Trace Elements

C, /OCs, Fuel Oxygenates
5, O ‘ganic Waste Contaminants

> isotope samples
or source and finished



of Project Activities at Air Force Plant 4
Ir Station-Joint Reserve Base
leld, Fort Worth, Texas
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Background

S been in operation since 1942
anufactured aircraft, radar units, missile components, etc.

arts requires various types of hazardous
trichloroethylene (TCE)

race alluvial aquifer has leaked
ter aquifer within the



Compound Specific Isotope Analysis (CSIA)

* Elements that make up chlorinated solvents
(C, Cl, H) each contain two stable isotopes ...
one heavy and one light (1:3C/12C, 37Cl/3>Cl, 2H/1H)

tios of heavy to light isotopes are expressed as
es... per mil (%o) differences of the ratios relative
dard

Ination of stable isotope ratios for
ds (PCE, TCE, DCE, VC, Ethene)

o fingerprint organic

=ZUSGS




Results: 613C (%o) of Chlorinated
Ethenes

Central Northern Lobe
Southern Lobe \ _

O total chlorinated ethenes a cis-DCE ¢ trans-DCE

characteristic isotopic range for: | " TCE or PCE

=ZUSGS



Phytovolatilization - the plant's ability to remove contaminants

from the leaf surface once they have traveled
through the plant's system

Phytodegradation - the
plant's ability to use enzymes
to break down contaminants

Groundwater

Flow

——_ Rhizosphere Degradation - a symbiotic

Phytostabilization - the plant's ability to alter relationship occurs between plant root systems and

the flow of groundwater and thereby reduce microorganisms in the root zone. Plant roots excrete
contaminant mobility. Plants and microbial sugars, alcohols, and acids which contain organic carbon
enzymes can also bind contaminants into soil,  that microorganisms use as a food source. This leads to

a process called humification,and they reduce  enhanced microbial activity in the root zone, resulting in
erosion by wind and water. microbial contribution to soil contaminant degradation.



Purpose and Scope

Ground-Water — e Geochemical data is
Flow Drection
° R collected from 30 to 40
-'\ wells

v . e Samples are collected
twice a year, once
during the growing
season and once In the
dormant season

o Sample results are
Carswell Golf analyzed to quantify
Course the efficiency and
extent of rhizosphere
degradation at the site

ZUSGS R

20 Meters



Laboratory and Field Analyses

- Lab analyses include Field analyses include
~ — VOCs — Hydrogen
- Arsenic speciation — Carbon dioxide and Methane
xavalent/ Total Cr — Dissolved oxygen
 Total Fe — Nitrate/Nitrite
- — Ferrous/Total Fe
— Sulfate/Sulfide
— pH
— Alkalinity
- ™ Specific conductance




Ground-water Flow Model Characteristics

e Cell size 20 ft
(equally spaced)

e /81 rows

e 878 columns
e 685,718 cells
e 375,234 active
e 1 layer

 No rotation

ZUSGS -




Ground-Water Flow Model Progress

Define purpose
of the model

Development of
conceptual model

Model Design and
Data input

Slug
tests

Discharge
Meas. And
Pumpage

q Calibration F)

~—
compare with
field data

Verification

|

Results

=ZUSGS



What does a Geodatabase need?

Air Force Plant 4
Geodatabase




Site-wide Three-Dimensional Model

= Geodatabase iIs framework for 3-D creation.

® afpd_demo_tes| rcMap - ArcInfo

idings




How does this help our cause?

Imensional visualization of the geologic, hydrologic,
features of the AFP4.



Geodatabase & Modeling

Polygons




Northern Edwards aquifer water levels

* Develop a
digital data-
set of ground-
water levels in g
the Northern,/” °
Edwards

Aquifer ~To

enhance the
data set for
the TCEQ
SWAP
program




Assessment Of Available Flow And Water-Quality
Data For Selected Major Springs In Texas

« Select major springs on the basis of provided criteria

Create a database representing the quantity and quality of spring
for each major spring

e data for each spring and document the data needed
lal and temporal trends in the quantity and quality
ch spring; thereby determining a field-

ure data collection

=ZUSGS
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Characterizing water quality in the
Barton Springs/Edwards Aquifer

Baseflow
Major ions, nutrients,
anthropogenic compounds

flow
|Or ions, nutrients,
nic compounds



Discharge (ft*/s)

Atrazine [ug/L]

Baseflow data on major ions
give us information about
residence time and flow

Atrazine Concentration

paths

80

T 75
+ 70
+ 65
- 60
-+ 55
- 50
T 45
-+ 40
+ 35

30

1-Nov

(ft'/s)

Discharge

Long-term continuous data
give us information about

aquifer structure

Strontium: Calcium ratios

Sr * 1000/ Ca (each in mg/L)

Jul-04 Oct-04

Dec-03 Mar-04

Jan-05

Stormflow breakthrough
curves tell us about peak
concentrations, time of travel,
and potential source




ELDES Barton Springs

Profile view of Barton Springs discharge system
(view along strike of main fault, NE-SW)
USGS monitoring well 08155500

flood pool level (creek flowing though pool)

water table

—— ——
- — -__ -\ normal pool level

w lowered pool level

Barton Springs Barton Creek

n Pool
spring discharge . bypass culvert

Q=V-A




Monitoring Springs In Karst Aquifers:
Continuous data for ground water analysis

ton Springs — A model for spring monitoring...in real time!

tic Doppler Velocity measurements: new method for
Ing continuous spring discharge.

ous data collection in other karst ground



Jacob’s Well

Majﬂr FﬂUItS W Contributing Zone

ﬂf thE Recharge Zone
Transition / Artesian Zone
Edwards Aquifer |

Artesian fone

-~

Adapted from Colline and Havorka, 1997 4’;




Continuous monitor in Jacob’s Well

PARAMETERS:

- Stage
- X, Y, and Z velocity (point)



Contact Iinformation

» HOUSTON

» Michael Turco, mjturco@usgs.qov
» SAN ANTONIO
George Ozuna, ghozuna@usgs.gov

eph, rljoseph@usgs.gov
f, jestefan@usgs.qov
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