Aquifer Bulletin
April 2014
Groundwater Levels on The Decline
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1: Hydrograph of measured and predicted water levels in the Lovelady
for the
Monitor Well.
area.
of March 21, 2014 there has been a slight
Water levels in the aquifer began to rise improvement in precipitation, with 1.54
quickly from Stage III Critical Drought inches of rain compared to the historic
levels, which had been lingering since average of 2.2 inches for the month.
April 2013. On account of the sharp water- However, rain in March has not been
level rise, the District’s board declared sufficient to overcome the dry conditions
no-drought conditions on November 19, of the preceding months and to generate
2013. The rising trend continued into 2014, the necessary runoff in creeks, where the
and reached a peak in mid-January 2014. majority of recharge to the Barton Springs
Currently, water levels in the aquifer, and segment of the Edwards Aquifer occurs. If
Barton Springs flow, are on the decline. dry conditions continue, it is possible that
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BSEACD Permitting Summary
(October 2013 - February 2014)

Permit Type

Number of Permits

Permitted Pumpage

Exempt Wells

1

0

NDU General Permits

0

0

Individual Production Permits 1

2,000,000*

Permit Amendments

1

0

Transport Amendments

0

0

* Trinity Aquifer
Exempt Wells - These are low capacity wells used solely for large tract
residential or livestock needs. These wells are exempt from permitting but must
be registered with the District and meet District well construction standards.
Nonexempt Domestic Use (NDU) General Permits – This authorization is
for wells that will be used solely for the domestic needs of residences located
on small lots where there is no other alternative water source reasonably
available. This pumpage is subject to drought restrictions, but may be
authorized during drought since it is the sole source of domestic supply.
Individual Production Permits – All other new nonexempt Trinity
and Edwards wells must have one of these permits to be authorized
for pumpage. Permits for new Edwards wells are designated as “Class
C Conditional” Permits, which means that they are interruptible
and subject to 100% curtailment during District-declared drought.

Shannon DeLong
Administrative Assistant - Accounting

Permit Amendments – These amendments are required to alter authorized
pumpage for existing permittees (permit holders). Permit amendments for
Edwards wells are designated as “Class C Conditional” Permits, which means
they are subject to 100% curtailment during District-declared drought.

Robin Gary
Senior Public Information Coordinator
Newsletter Editor

Transport Permits – These permits are required to authorize the transport
of groundwater out of the District. A Transport Permit may only authorize
the transport of water permitted under an approved production permit.

Brian Smith, Ph.D., P.G.
Principal Hydrogeologist
Brian Hunt, P.G.
Senior Hydrogeologist
Alan Andrews
Hydrogeologist
Kendall Bell-Enders
Regulatory Compliance Coordinator
Vanessa Escobar
Regulatory Compliance Coordinator

- Vanessa escobar, REGULATORY COMPLIANCE COORDINATOR

District Calendar
The Board of Directors usually meets on the 2nd and 4th Thursdays of the
month (beginning at 6 pm) at the District’s office at 1124 Regal Row, Austin,
TX 78748. However, the meeting schedule and location are subject to
change. The agenda for posted meetings can be found on the District
website at www.bseacd.org at least 72 hours in advance of the meeting.
Please contact the District office at 512-282-8441 with any questions.
Apr. 10 & 24
May 8 & 22
May 26		
June 12 & 26
July 4		
July 10 & 24

Board meetings
Board meetings
Office closed for Memorial Day
Board meetings
Office closed for Independence Day
Board meetings
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Aquifer Status (Continued from page 1)
Stage II Alarm Drough conditions could be reached as early as
late-April (Figure 1).
The Climate Prediction Center, part of the National Oceanic and
Atmospheric Administration (NOAA), suggests that during the
spring months of 2014, drought conditions in most of Texas may
intensify or persist, with some possibility for improvement on
the eastern side of the state. The US Drought monitor currently
rates the drought occurring in central Texas as ranging from
extreme to moderate, depending on the county. According to

NOAA, Texas finds itself experiencing El Niño-neutral conditions,
with a 50% possibility of El Niño developing in the summer or fall
of 2014. El Niño generally means wetter conditions for Texas.
Given the sporadic nature of precipitation in our area, it is
important that groundwater users partake in their consumption
responsibly, even during times when a drought declaration is
not in place.
- Alan Andrews, Brian Smith, and brian hunt,
Aquifer Science team

City of Austin Environmental Board Member Shift
The City of Austin’s Environmental Board advises the City Council
on policies, projects, and programs that affect the quality
of life or affect the environment. The purview of the Board
is wide ranging and includes issues related to water quality,
development and land use planning, erosion and sedimentation
controls, environmental monitoring and enforcement, solid
waste disposal, watershed protection, roadway planning,
beautification, recreation resources, environmental education,
hazardous waste, revegetation and landscaping, air quality, and
noise abatement.
The Bylaws of the Environmental Board state that a member
may be a Barton Springs/Edwards Aquifer Conservation District
Board or staff person with expertise in geology, hydrology, or
ecology. Representation on the Environmental Board helps
promote protection of groundwater resources and collaboration
between the District and the City. In 2009, Council Member
Spellman named me, Robin Gary, as a replacement for John
Dupnik (now District General Manager).
It’s hard to believe I served as the Place 5 appointee and the Barton
Springs/Edwards Aquifer Conservation District staff person on
the Environmental Board for almost 5 years. Those years on the
Environmental Board opened my eyes to the thought, care, and
innovation that goes into the City’s environmental policies and
procedures. Austin is a city where there is a wealth of different
perspectives, motivations, desires, and concerns. I’m honored
to have served on the Environmental Board, because I believe it
is the duty of that Board to provide the public forum for all those
voices to be heard.
From my seat on the Board, I’ve gotten to see the inner workings
of the City of Austin environmental checks and balances. It’s a
complex process. And I commend all those involved--staff,
applicants, and citizens. For each case or variance that appeared

Figure 2: Environmental Board of the City of Austin, December
2013.
before our Board, there are many, many more that are researched,
negotiated, resolved ,and approved administratively by City staff.
The unique cases that reach the Board pass through the same
staff review process, and usually come with staff conditions that
anticipate Board members’ suggestions. Those unique cases are
further shaped by public input and Board Member experience
and expertise. It’s a long process for developers, and Austin is
definitely not the easiest place to build, renovate, or expand...
but I truly believe this process of checks and balances works to
make it the best place to live, work, and play.
In January of this year, I stepped down and Council Member
Spellman selected Brian Smith, District Prinicipal Hydrogeologist
as the Place 5 appointee.
- Robin gary, Senior public information and
education coordinator
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From the Gm’s Desk: More Salt, Please
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How do you define brackish groundwater? Brackish
groundwater is not a bright line that can be defined by a certain
salt concentration. In other words, what
might be considered brackish and less
desirable in one area might be the only
water available in another. Allowing for
certain permit concessions, unfettered
pumping, or long-term permits may
affect certain aquifers that are primary
water supplies in some other areas.
Further, a specific definition may be
inconsistent with other definitions used
for other purposes (e.g. surface casing,
injection wells).
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Should brackish projects be guaranteed long-term permits?
Most GCDs issue annual or 3-5 year permit terms to prevent
speculative permitting or water hoarding. These shorter permit
terms have been purported to disadvantage high-cost projects
seeking financing. However, 30-year terms for permits based on
long-term projected demands could: 1) consume a large volume
of the availability of an aquifer before other projects had access
to their fair share and 2) limit the ability of a District to adjust
permits to preserve Desired Future Conditions (DFCs) when those
permits issued have created investment-backed expectations.

w

This fervor has been reflected in the Texas Legislature’s recent
interim charges to the two Natural Resource Committees which
dictate the water issues of importance going into the next
legislative session (link to Senate and House charges). And
of those charges, encouraging
the development of brackish
groundwater is common to both
committees and will clearly be an
objective of emphasis this coming
session. As of March of 2014, a
full ten months before the next
legislative session, water interest
groups are already hard at work on
these issues. The District has been
very active in the discussions as the
outcomes could have a profound
effect on the District’s efforts and
interests.

freshwater aquifers. How do you prevent and mitigate effects to
fresh aquifers if production is unmanaged?
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The landscape of water politics and planning is changing. This
is not only true in Texas but across the arid west, as much of the
region is grappling with prolonged episodes of severe drought.
The issues are virtually the same involving familiar themes such as
new water development, increased conservation, groundwater
depletion, private property rights, disparate water districts,
rural vs. urban needs, and so on. In Texas, the “new water”
supply strategy that has garnered the most attention is the
prospect of desalination of brackish (salty or saline) groundwater
with endorsements from high-level legislators and even the
Governor.

The District has proven to be progressive
with respect to management of its
Brackish groundwater development
brackish groundwater by establishing:
0 2 4
8 Miles
as a common objective among both
1) a separate management zone for
committees is not a coincidence.
the saline Edwards Aquifer (Figure 3),
The topic was heavily debated last
2) reduced fees, 3) relaxed drought
Western
Fresh
Edwards
BSEACD Boundary
session in response to a number of
rules, and 3) a DFC and MAG to set up
Management Zones
Eastern Fresh Edwards
bills filed last session (e.g. SB 1760, HB
the framework for incorporating the
Trinity
Saline Edwards
2578, and HB 2334). With brackish
saline supplies into regional and State
groundwater purported to be the
water planning efforts. In my view, the
Figure 3: BSEACD Management Zones
savior of the State’s water problems,
District’s efforts are proof that GCDs are
the common impetus for these bills (and the interim charges) was capable and willing to provide prudent management of brackish
and is to encourage brackish groundwater development. Or put groundwater supplies without a directive from the legislature or
another way, remove any regulatory impediments which might special concessions that would be imposed by legislation.
be imposed by GCDs and other agencies.
Although brackish groundwater shows promise, the path forward
Much of the sentiment to remove these so-called impediments towards prudent development of this resource will have to involve
appears to be the product of a few examples where brackish funding for the science needed for aquifer characterization,
projects were stalled in response to a dearth of brackish aquifer feasibility studies, and pilot-scale production and concentrate
data and the related uncertainty associated with the potential disposal projects. And from a resource management perspective,
impacts of these projects. What quickly became apparent in the emphasis should be on measures needed to preserve the
these discussions was that unfettered development of brackish hydrologically connected fresh aquifers and integration into the
water did not come without issues or complications. Some issues GCD and GMA regulatory and planning framework to ensure
left unresolved included:
long-term supply availability rather than on efforts to remove
GCDs from the equation.
Should brackish groundwater be exempt from Groundwater
- John dupnik, P.G., General Manager
Conservation District (GCD) regulation? Much of the brackish
groundwater in the state is hydrologically connected to

±
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Habitat conservation plan Overview
Because there are two Federally-listed as endangered species that
depend on the shared groundwater resources within the District (Figure
4), the District must apply for a permit from the U.S. Fish and Wildlife
Service (FWS) to cover its groundwater management activities. The
District started the process in 2004 to develop a habitat conservation
plan (HCP) and apply for an incidental take permit. The District HCP will
include measures necessary to minimize and mitigate the impacts of
potential taking of the endangered Barton Springs salamander (Eurycea
sosorum) and Austin Blind salamander (Eurycea waterlooensis) resulting
from loss or degradation of habitats upon which they depend due to
actions associated with the use and management of the Aquifer as a
water supply.

A

B

Figure 4: A) Austin Blind salamander and B) Barton Springs salamander
The District’s mission is to conserve, preserve, and protect the
groundwater resources, including spring flows, of the aquifers within
its jurisdictional area. The District regulates groundwater within its
jurisdiction by adopting, implementing, and enforcing regulations
and management programs that address water demand, springflow
protection, aquifer recharge, and other management strategies. The
purpose of the proposed permit is to exempt the activities covered by
the permit from the prohibition on take of the listed species, including
the take incidental to the ongoing use of groundwater within the
District by end-users under the management authority of the District,
while conserving listed species and the ecosystems upon which they
depend.
The District’s activities described by this HCP are consistent with current
statutory authorities of the District and are based on sound science
and effective groundwater management practices. They have been
formulated and framed in collaboration with other conservation efforts
affecting the Covered Species and/or their habitat, especially the HCP
for the Barton Springs Pool operations and management developed by
the City of Austin.
The public is welcome to comment and track progress on the HCP
development. Please see the estimated timeline including target dates
and activities or visit the HCP webpage for more details:
www.bseacd.org/projects/habitat-conservation-plan/

Estimated HCP Timeline
Estimated Date

Activity

Mar 5, 2014

FWS issues notice of District’s
intent to seek ITP permit &
schedules Scoping Meeting.
Public comment period opens for
FWS.

Apr 3, 2014

FWS hosts Scoping Meeting at
District office (6-8pm).

Apr 9 & 14, 2014

District hosts MAC meetings for
technical review of proposed HCP.
Meeting at District office (6-8pm).

May 2014

District Board may opt to hold
Public Meeting on HCP and
commitments.

May 2014

MAC will provide written synopsis
of comments, concerns, and
suggestions for HCP.

Jun 2014

District Board will review final
draft of HCP (which takes MAC and
public comments into account)
and possibly authorize the ITP
application and submittal of Draft
HCP to FWS.

Jul 2014

FWS issues notice and begins
public comment period (at least
60 days long).

Aug 2014

District or FWS may host a Public
Info Meeting to announce the
ITP application, solicit comments
on HCP, and publicize written
comment option.

Aug 2014

FWS consultant completes and
submits draft EA/EIS.

Sept/Oct 2014

FWS public comment period ends.

Oct/Nov 2014

Review and respond to comments,
revise HCP as appropriate

Jan 2015

FWS issues draft Biological
Opinion and issues Final EA.

Feb 2015

District submits final HCP to
FWS; FWS issues final Biological
Opinion.

Mar 2015

ITP issued to District; Final
HCP approved; District begins
implementation of HCP measures.

FWS - Fish and Wildlife Service; ITP - Incidental
Take Permit; HCP - Habitat Conservation Plan;
MAC - Management Advisory Committee
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Hydrologic connection of the Trinity and Edwards aquifers,
Blanco river watershed
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Several organizations have combined forces to investigate the and management efforts for the preservation and restoration
hydrologic relationship of the Edwards and Trinity Aquifers. of springflows at Jacob’s Well Spring could be most effective if
These investigations include two large karst springs sourced from focused within the Cypress Creek Watershed.
the Middle Trinity
Water Level Map of the Middle Trinity Aquifer, Blanco River Watershed
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Figure 5: Water level map of the Middle Trinity Aquifer.
Barton
Springs/
River, which is the
only perennial stream providing recharge to the Barton Springs Edwards Aquifer Conservation District, Edwards Aquifer Authority,
segment of the Edwards Aquifer during drought conditions. To Hays Trinity Groundwater Conservation District, Wimberley Valley
help us understand flows from these two springs, a water-level Watershed Association, Texas Parks and Wildlife, Texas Water
map was created and spring flows were measured during the Development Board, and participating private well owners.
summer of 2013.
- Jeff Watson, Intern,
Brian Hunt, Senior Hydrogeologist,
A Middle Trinity water-level map was created using the elevations
and Brian Smith, Principal Hydrogeologist
of water levels in 56 wells and 3 springs within the Blanco River
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Water level Maps Fact Sheet
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A water level map (also called a potentiometric map) is an imaginary water
level surface defined by water level elevations in wells (Figure 1). The maps
represent the general direction of groundwater flow for a given area at a
particular time because flow always occurs from higher to lower
(potentiometric) elevations. Water level maps provide critical information
about the hydrologic relationships of recharge and discharge within an
aquifer.
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Figure 1: Schematic diagram of an aquifer showing a water level contour map and the wells used to draw the contours.

The Aquifer District recently
published Water Level Maps of
the Edwards and Middle Trinity
Aquifers, Central Texas. The fact
sheet discusses several water
level, or potentiometric surface,
maps representing different
hydrologic conditions.

Water Level

Figure 2: Water level map showing estimated groundwater elevations
during the drought of record, in the 1950s. Relatively few data points were
available, so the water level contours are a very coarse estimation of
groundwater conditions at that time. The Recharge Zone is the area where
the Edwards Group rock units crop out and water enters (recharges) the
aquifer. The Confined Zone is the area where the aquifer units are below
confining units and transition from unconfined to confined hydrologic
conditions.
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To construct a water level map one must measure the depth to water in a
well from the land surface. This is usually done with an electronic tape
called an eline. The depth to water is then subtracted from the land surface
elevation to obtain the elevation of the water level in the well. These data
are then plotted on a map and either contoured by hand or by computer
programs (Figure 2).


Buda




In karst landscapes, like central Texas, water level maps are commonly used
to better understand groundwater flow; however, they should not be used
to solely characterize groundwater flow direction or velocity in a karst
aquifer. Water level maps should be combined with hydrogeologic
mapping, dye trace studies, and other information for a more complete
understanding of flow within a karst system (Kresic, 2007).
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Both springs contribute vital flow to the Blanco River, and
therefore can help recharge the Edwards Aquifer. Results suggest
that recharge to Pleasant Valley Spring and Jacobs Well Spring
could have different source areas. Accordingly, conservation
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The District periodically creates water level, or potentiometric surface,
maps during different hydrologic conditions to better understand
regional groundwater storage and flow.
Four water level
(potentiometric) maps are provided in this fact sheet. The available data
cover water level conditions in the Barton Springs segment of the
Edwards Aquifer during the drought of record, recent extreme drought
(2009), and recent high flow conditions (2002) and low-flow conditions
in the Middle Trinity Aquifer.
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The contrast in spring flow response to storm flows in the
Blanco River offers compelling evidence regarding source areas
for the springs. The increased flows at Pleasant Valley Spring
due to storm flows in the Blanco suggest a strong hydrologic
connection. However, the lack of spring flow response at Jacob’s
Well Spring to flow in the Blanco River indicates a weak hydrologic
connection, at least during those (May 2013) conditions.

n Cr

on



600

Valley near Wimberley. Results of the water-level map suggest
that the Blanco River is the source area for water discharging
from Pleasant Valley Spring. However, the data suggest that the
Blanco River may not be the primary source area for Jacob’s Well
Spring, leaving the Cypress Creek Watershed as its likely, primary
source area.

500

Khe, Hensel

Kcc, Cow Creek Limestone

Visit the Scientific Publications
page for more information:
www.bseacd.org/publications/
reports/#WaterLevelsRpt
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Edwards Aquifer, Storm flows, and Your Well
Water quality from wells drilled into the Edwards Aquifer can
vary substantially depending on location, well depth, well
construction, and hydrologic conditions (high flows, low flows,
storm events). Recharge, which refers to water replenishing an
aquifer, can also dramatically influence water quality—this is
especially true in the Edwards Aquifer.
If we assume wells are constructed properly and have not
deteriorated, there is a lot of natural variability in water quality
from wells drilled into the Edwards Aquifer. The Edwards Aquifer
has a very high recharge rate compared to other aquifers in
Texas due to the presence of caves and sinkholes (known as
karst). This has both good aspects, and potentially negative
ones.

Bacteria and nitrates are good indicators for a direct connection
with surface water flows and can alert a well owner that
additional testing and treatment (such as reverse osmosis or
chlorination) is warranted.
The District facilitates an annual Water Well Check-up in the
Spring to screen samples from private water wells for common
contaminants, including fecal coliform bacteria and nitrates.
Additionally, there are a number of local laboratories that offer
residential well water analyses. If the well is determined to
have a surface water connection, additional water treatment
may be appropriate to make the water safe to drink. A
comprehensive water sample analysis could help identify the
level of treatment.

The positive aspect of rapid recharge into the karstic Edwards The U.S. Environmental Protection Agency’s rules that protect
Aquifer is that the aquifer can be replenished rapidly, and public drinking water systems do not apply to individual
also can store a lot of water. However, the negative aspect of water systems, such as privately owned wells. As an individual
rapid recharge is the lack of natural filtration, and removal of water system owner, it is up to the well owner to make sure
contaminants, through porous materials such as thick soil that the water is safe to drink. Wells should be checked and
Cross
Sectionthe
of the
Edwards
Aquifer
during
Stormtested
Eventsannually for mechanical problems, cleanliness, and the
andSchematic
sands, before
entering
aquifer.
So the
positive
is that
presence of certain contaminants,
such as coliform bacteria and
nitrates. Contaminants such as these
can jeopardize the health of its users,
especially vulnerable populations
Creek Storm
well
Sinkhole
like children, the elderly, or those
Thin soils
Flows
well
with compromised immune systems.
Well water should be tested more
Septic or
wastewater lines than once a year if there are recurrent
Recharge and flow
Fractures or
incidents of gastrointestinal illness
of stormwater
rock layers
among household members or
Water
visitors and/or a change in taste,
Table
odor, or appearance of the well
Slower nonKarst conduits
water. With increasing development,
stormwater
flow
the quality of groundwater in our
area is at greater and greater risk
Clean Groundw
Karst conduits
ater Flow
with rapid
of contamination from a variety of
storm flow
sources.
Figure 6: Schematic cross section of the Edwards Aquifer during storm events
water can quickly replenish the water supply, but the negative
is that the quality of that water can be directly influenced by
contaminants in storm water (Figure 6).
Storm water carries a variety of contaminants from the surface.
The most common contaminants include sediment, bacteria,
nutrients, and other trace metals. Sampling well water for
bacteria and nitrates, especially after rain events, can indicate
if there is a rapid groundwater and surface water connection.

For more resources for well owners
including the District Well Owner Guide, information on the
2014 Water Well Check-up, and details about local laboratories
accepting residential water well samples visit:
www.bseacd.org/education/well-owners
- Robin Gary, Senior public information and
education coordinator and
brian hunt, senior hydrogeologist
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April 9, 2014
Stop by District Office for pre-registration, supplies and instructions
More info: www.bseacd.org/education/well-owners/#Checkup
Private water wells should be tested annually for contaminants that can
jeopardize the health of its users, especially vulnerable populations like children,
the elderly, or those with compromised immune systems. Samples from private
water wells will be screened for common contaminants, including fecal coliform
bacteria, nitrates, and high salinity. The cost is normally $10 per sample, but the
BSEACD will cover the cost of analysis for private wells within its boundary.

Kent Butler Summit
April 25, 2014
Faucets, Toilets, and Automobiles: Balancing Growth and Sustainability in the
Barton Springs Aquifer Region
More info: kentbutlersummit.com/
Kent Butler has been described as a visionary and “the best friend the Barton
Springs Aquifer ever had.” Kent died in a tragic accident while hiking in
Yosemite National Park on Friday, May 13, 2011. This summit is dedicated to
his memory. The program will include Carlos Rubinstein – Chairman of the
Texas Water Development Board and Dr. Bob Paterson – Associate Professor
and PhD Coordinator for Community and Regional Planning at the University
of Texas at Austin, plus panels and presentations by experts on: water supply,
aquifer management, water quality challenges and roadways projects over the
aquifer.

Groundwater to the Gulf: A Summer Institute for
Educators
June 23-26, 2014
Free, 4-day, field trip based workshop
More info: www.bseacd.org/education/g2g/
Register now for Groundwater to the Gulf! Every year, water experts from
over 13 agencies in Central Texas combine forces to take 50 teachers to the
aquatic hotspots in and around Austin. Go caving, canoeing, hiking, and splash
in streams--all in the name of science. It is the most fun, free way to earn 22
continuing education credits. Dip your hands into local water topics and try
activities that help bring those topics back to your classroom.

Drought
Stages
and Triggers

Lovelady Mon. Well
Water Level Elevation
(ft abover mean sea level)

Water Well Check-up

Barton Springs
Discharge - 10 day average
(cubic ft per sec)

UPcoming Events

Use Water Wisely

38 cfs

478.4 ft

Restrict
Outdoor Watering
Target Monthly Water Budget:
Per person: less than 4,000 gallons
Family of 4: less than 16,000 gallons

20 cfs

462.7 ft

Stop Outdoor
Irrigation
Target Monthly Water Budget:
Per person: less than 3,000 gallons
Family of 4: less than 12,000 gallons

14 cfs

457.1 ft

Minimize
ALL Water Use

Water Suppliers shift to alternate water sources.

Target Monthly Water Budget:
Per person: less than 2,000 gallons
Family of 4: less than 8,000 gallons

10 cfs

453.4 ft

Stop Non-essential
Water Use
No outdoor watering.
Restrict and reduce indoor water use
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