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DEFINITION

GROUNDWATER SUSTAINABILITY:

“The development and use of groundwater
in a manner that can be maintained for an
indefinite time without causing unacceptable
environmental, economic, or social consequences.”

Alley et al., USGS, 1999
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Why do we keep doing this?



Why do we keep doing this?

Taxes Afraid of New Engineering Models
Rule of Capture No Land Use Planning in Texas
Few Development Rules Landowners Lack Incentives
TCEQ Lacks Enforcement Lack of County Authority
Little Groundwater Regulation No Scenic Protection
Development Rights Come First Afraid of Change
Poor Water Quality Protection Rules Greed



* For every dollar paid in taxes by rural
residential residents it costs: $1.25 in
Hays County and $1.10 in Bandera
County. In both counties open space and
agricultural lands are a net positive
contributor to the tax base. American
Farmland Trust has conducted more than
70 “Costs of Services” studies that
convincingly show the overwhelming
economic benefits of rural open space
and the long term need to reduce costly,
sprawling infrastructure and
development.
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e
Our Responsibility

Economic Sustainability
Heritage Ranchland
Clean Air and Water

Scenic Beauty
Soil Stability
Habitat
Well-Being
Eco-Tourism
Water Supply
Human Health
Food Production
Outdoor Recreation
Resource Utilization
Private Land Ownership






294%

289Y%

% Increase in Rural
Development per County




Through Better Planning

Conserve Ranchland
Reduce Infrastructure
Maintain Ecosystem Services




Wimberley Valley Watershed Association
MISSION

Engage the community in land and water stewardship at
the Jacob’s Well Natural Area through education, research
and personal experience to sustain the health of our
watersheds and aquifers.

Advocate for clean, clear flowing streams and the equitable
allocation of water for current and future needs of the

Wimberley Valley.



WVWA'’s guiding principles

e Connect—Connect communities to their environments
through hands-on experiences designed to promote
sound land and water management practices.

 Conserve—Promote water and land conservation that
sustain Jacob’s Well and Cypress Creek as essential
elements of the Wimberley Valley’s health and
economic well-being.

 Advocate—Promote sustainable development
practices through public and private investment and
incentives for conservation that protect water quality,
aquifer recharge and wildlife habitats.
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Jacob’s Well Natural Area

* Partnered with Hays o
County and The Nature A
Conservancy to
permanently protect "
Jacob’s Well Natural Area, Aconiisivior
establishing the first
publicly-owned preserve
in western Hays County S0 Eng

Ara:)




Jacob’s Well Natural Area

Trails constructed for public access to
creek, spring, and education center

Ongoing trail development,
maintenance and erosion control

Master planning

Land restoration and visitor
Interpretation

Invasive species management




Education & Outreach

Expanded the JWNA School Program to five schools

Conducted weekly public tours of JWNA site, school
visits, and special tours

Expanded interpretive materials for our exhibit space at
JWNA Education Center

Co-sponsored the Rainwater Revival

Developed outreach plan to reach local and regional
communities

Hosted Speakers Series to connect the community with
experts on land and water stewardship

Expanded websites, email marketing, and presence on
social media



Education & Outreach

Volunteer Program

Coordinated two training sessions for JWNA
volunteers

Partnered with the Hays County Master
Naturalists for habitat restoration and trails

Trained school team that specializes in teaching
4th to 8th grade students

Coordinated volunteers & experts to create a
master list of wildlife populations at JIWNA




Policy & Advocacy

Filed legal appeal to a Desired Future Condition (DFC) that
would allow 30 feet of additional drawdown in the Trinity
aquifer

Recruited nine scientific experts, landowners, and local
government officials to present their support for the appeal

Over 200 community members in attendance at DFC hearing;
135 letters of support for appeal filed by community members

Initiated lawsuit against the Hays-Trinity Groundwater
Conservation District in response to a new permit issued by
the District for a golf course development that would allow
pumping large volumes of water above Jacob’s Well




Policy & Advocacy

Built partner coalitions to promote sustainable management
policies and collaborated with Hill Country Alliance and RSI to
develop an Issue Paper on Hill Country Groundwater Supply

Advocated for the creation of a Special Groundwater
Management Area for Jacob’s Well and the creation of
stronger Ground-water Conservation Districts for managing
the Trinity Aquifer

Provided data and engaged with the Cypress Creek Project to
produce a Watershed Characterization Report and obtain
approval by TCEQ

Increased visibility of Cypress Creek Decision Support System
through trainings and public presentations




Land Stewardship

Expanded & improved trail system
Planted native trees & wildflowers

Restoration Rangers helped plant native grasses, shrubs and trees
at Blue Hole Regional Park

e Offered Riparian Landowners
seminar with The Nature
Conservancy

e Co-sponsored state-wide Texas
Land Conservation Conference




Research & Monitoring

e Coordinated water quality
monitoring through the Clean Rivers
Program , producing data that is
used in TCEQ’s assessment of Texas’
water bodies

* Partnered with Hays County to
support monitoring

e Species inventory sampling at Jacob’s Well
e Completed assessment of water and ecosystem services

that support Jacob’s Well spring flow




e Diurnal bacteria

Research & Monitoring

e Survey, mapping,
research support, and
videography through
the Jacob’s Well
Exploration Project

sampling at Blue Hole
Regional Park




Ecosystem Services Study
Objectives

Delineate a probable contributing area for Jacob’s Well
spring based on existing hydrogeologic studies

Map ecosystem service provision in the probable
contributing area using a combination of data
collection, watershed modeling, and GIS analyses

Develop a composite index map that shows the areas
with highest overall ecosystem services provision to
assist in prioritizing conservation efforts

Performing economic value assessment of water-
related ecosystem services in the study area




Ecosystem Services Study
Factors Considered

Review of hydrogeologic studies & physical
characteristics

Proximity to cave passages leading to Jacob’s Well
Karst geology

Known karst features (cave, seephole, spring)
Average annual groundwater recharge (modeled)
Proximity to riparian areas

Land protection in place (public land, parks, conservation
easements, etc.)

Proximity to other protected or large undeveloped areas







Jacob’s Well Natural Area
Acquisition Analysis
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We do not inherit the land from our ancestors
We borrow it from our children.

Native American Proverb




Strong community ties and partnerships are the backbone of the Cypress Creek Project
and will ensure our long term success.

Where possible, the WVWA will work with existing partnerships to build on their
networks, information, and efforts.
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Net Site Area

Existing Natural Area
Net Site Area: 30.96 Ac
Allowable IC:  1.55 Ac (5%)
Existing IC: ~ 1.52 Ac (4.91%)

Proposed Acquisition Lower
Net Site Area: 14.41 Ac
Allowable IC:  0.72 Ac (5%)
Existing IC: ~ 1.55 Ac(10.76%)

Proposed Acquisition Upper
Net Site Area: 33.83 Ac
Allowable IC:  1.69 Ac (5%)
Existing IC: 0.26 Ac (.77%)

Sum Proposed Acquisition
Net Site Area: 48.24 Ac
Allowable IC:  2.41 Ac (5%)
Existing IC: 1.81 Ac (3.75%)

Calculations are approximate



WY WE Prasary

Calculations are approximate




Conservation Value Summary

= Jacob’s Well has been in human use for thousands of years;
= [tis an indicator of water quality and quantity for the area;
* The Cypress Creek Watershed is under substantial development pressure;

* If current trends continue, the cypress creek watershed will be built out with large lot subdivisions by
2050;

* The Blanco River and Cypress Creek Watersheds have few protected areas in Hays County;
* The Jacob’s Well Potential Acquisition is a Green Print High Priority Area;

» The Acquisition Site contains important karst and recharge features;

* The Acquisition Site contains golden-cheeked warbler habitat;

» The Acquisition Site is a Hays County “Hot Spot” for Conservation; and

* The Jacob’s Well Natural Area is an iconic watering hole of the Hill Country and a cultural identifier of
the Wimberley area.
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Desired Future Conditions
Planning for Tomorrow’s
Water, Today



A 30 ft. average drawn-down of the Trinity
Aquifer in GMA-9 would lead to a major
degradation of economic, ecological and quality
of life conditions for the Wimberley Valley.

2008 2011
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A Desired Future Condition is...

“the desired,
guantified condition
of groundwater
resources...” (such
as water levels,
water quality, spring
flows, or volumes)



Background to DFC Process

Groundwater
Laws/Regulations Availability
(i.e. HB 1763) Modeling

\ / Modeled
Policy 4+ Science = Available j
Groundwater

New
Groundwater

EX|st|ng water use

(permitted + exempt) i
Desired Future Permits

Condition (DFC)

Pubhclnput



o ﬁ

TWDB

e
£=

Joint Regional Planning GCD Processes Statutes



Public Support for Prudent
Groundwater Management

“The most prevalent stakeholder comment received by GMA9 was
the desire and need to manage the aquifers in such a way as to
"protect spring flow and base flow to creeks and rivers." This
sentiment was supported by a diverse group of stakeholders
including: landowners, state and local government representatives,
environmental organizations, recreational interests, local businesses,

and wildlife organizations.

[http://www.blancocountygroundwater.org/gma9/Background%20Information%200
N%20Edwards%20DFC%20Appeal.pdf]

The second concern most often heard was, in summary, "do not rush
into setting a DFC, give due consideration to all aspects of the aquifer
system, and do what is best to provide for sustainable water for those
who rely on groundwater from GMA 9.”

[http://www.hillcountryalliance.org/HCA/DecidingFutureCondition]




Local Conditions

In 2006, drinking wells went dry across the Hill Country in
the Trinity Aquifer, and 2006 wasn't a particularly dry
year (R. Slade 2006). 2006 streamflow was the lowest
recorded in the history of gauges in

this region — but remember this

wasn't a particularly dry

period based on long term data.

In 2009, 42 drinking-water wells
were reported going dry









Summary of Petition to TWDB

Aquifer mining is inherently unsustainable
and goes against groundwater districts’ stated
management goals

Aquifer mining is already occurring with
current pumping

The adopted DFC will have economic,
property rights, and public health impacts for

well owners, local economies and recreational
users

The adopted DFC will have environmental
impacts on springs and baseflows



Summary of Petition to TWDB

e The GAM model can only show regional
trends and is unable to accurately predict
short-term, local impacts on individual springs
and wells

e No systematic process exists for monitoring
and applying a regional and multi-year
average DFC that combines three very
different aquifer systems into one average
drawdown value

e Exempt users have been and will continue to
be impacted by additional permitted pumping
allowed by the adopted DFC



Local Economic Impacts

e Reduced stream flow could cause a significant
drop in property values for properties along
Cypress Creek

— Up to 45% reduction in value

— Resulting in a loss to landowners of at least $8.25 to
$14.9 million

— Corresponding losses in property tax revenues (RSI
2010)

 Cypress Creek frontage value in real estate
market is $1,000 per foot

— QOver S60 million value from Jacob’s Well to Blanco
River

— Value of frontage along a dry creek is significantly less



e Public

Local Economic Impacts

and private investment in riverine parks

and nature preserves would be jeopardized

by rec
— Pub

Wel

uced flows.

ic investment in riverine preserves, Jacob’s
Natural Area, and Blue Hole Regional Park is

over S13 million.

— Existence of these parks depends on having
enough clean water to encourage visitors and safe
recreation



Local Economic Impacts

e Revenues from river recreation are multiplied

by over 200% as spending in local economies
(Cordell et al. 1990)

— For every S1 spent to go tubing or eat at a
restaurant on the river, over S2 gets spent in the
local economy (jobs, tax revenue, other shopping,
etc.)

— River recreation in western Hays county
dependent on baseflows to springs and creeks



Going Forward

e We as a community need to find ways to accommodate
growth without losing our springs and rivers.

e WVWA recommends that local stakeholders, TWDB, GMA9,
and the HTGCD lead a collaborative process to:

— Define a management area for Jacob’s Well and Cypress Creek

— Bring together affected parties to adopt a DFC for that area that
addresses

* Economic and environmental importance of springs and rivers
* Local impacts to existing well owners

e Desired future conditions during drought periods

— Develop the strategies needed for alternative water supply
(rainwater, conservation, Lower Trinity, surface water, etc.) so
the new DFC will be achievable

— Ensure that GCDs have the necessary tools to manage the
aquifer for sustained yield



John Ashworth

Hydrogeologist, formerly with
Texas Water Development Board



Regional Perspective

e Managing groundwater levels to maintain

spring and base flows

Current DFC
combines 3 very
different aquifer
systems into a
single average
decline



Cypress Creek/Jacob’s Well Hydrogeologic Study
(December, 2008)












Douglas A. Wierman, P.G.
Hydrogeologist, formerly with Hays Trinity
Groundwater Conservation District



0 cubic feet per second flow July 2009

Jacob’s Well Spring- Source of Cypress Creek




Presentation Topics

Discussion of regional declines in water levels in the
Hill County Trinity Aquifer

Discussion of local Hays County water level
declines/aquifer mining and impacts on sustainable
aquifer development

Quantification of impact of declining water levels on
flow from Jacob’s Well

Exempt wells and their impact on sustainable aquifer
development



Current Use and Modeled Available
Groundwater for Scenario 6 — 30’ of Drawdown

e 2008 Baseline — ~5800 AFY
e 2010 MAG -~9100 AFY

* MAG represents > 50% increase in pumpage

Data Sources:
GAM Task 10-031: Supplement to GAM Task 10-005
Draft GMA Run 10-050 MAG



GAM Task 10-031: Supplement to GAM Task 10-005 January 25, 2011




Water Level Trend Data Sources

 Texas Water Development Board, Report 379
Changes in Water Levels in Texas, 1995 to 2005

e BSEACD, Report #2010-0501 Spring 2009
Potentiometric Map of the Middle Trinity
Aquifer in Groundwater Management Area 9,

Central Texas

e HTGCD Water Level Monitoring Data
http://haysgroundwater.com/monitored-

wells-data




Texas Water Development Board
Report 379

Changes in Water Levels in Texas,
1995 to 2005

by
Radu Boghici, P.G.
July 2011



www.twdb.state.tx.us/publications/reports/GroundWaterRe R379 Waterlevels.pdf




SPRING 2009 POTENTIOMETRIC MAP OF THE MIDDLE
TRINITY AQUIFER IN GROUNDWATER MANAGEMENT

AREA 9, CENTRAL TEXAS

Brian B. Hunt, P.G., and Brian A. Smith, Ph.D., P.G,,
Barton Springs/Edwards Aquifer Conservation District

A COLLABORATIVE REPORT WITH:

Ronald G. Fieseler, P.G. Blanco-Pedernales Groundwater Conservation District

Doug Wierman, P.G., and Wesley Schumacher Hays-Trinity Groundwater
Conservation District

Micah Voulgaris Cow Creek Groundwater Conservation District

George Wissmann Trinity Glen Rose Groundwater Conservation District
Gene Williams Headwaters Groundwater Conservation District

David Jeffery, P.G. Bandera County River Authority & Groundwater District
Paul Tybor, P.G. Hill Country Underground Water Conservation District
David Caldwell Medina County Groundwater Conservation District









Water Level Monitoring Data

Hays Trinity Groundwater Conservation
District Water Level Monitoring Program
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roundwater.com/wellgraph?idWell=1289




Impact of Water Declines on the Flow
from Jacob’s Well
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Summary of Water Level Trends at
Current (~5800 AFY) Conditions

Current Aquifer Depletion or Aquifer Mining
— TWDB — generally declining levels
— BSEACD/GMA 9 — ~1-4 feet/yr declines
— HTGCD —~1.3-3.5 feet/year declines

The DFC for HTGCD predicts an average of 19 ft of drawdown
in 50 years for the HTGCD

However at these rates, a decline of 19 ft will be achieved in
5.5 - 19 years under current pumping rates and climatic
conditions

To achieve the DFC by 2060, current pumping would have to
be significantly decreased and alternative sources developed



Summary of Jacob’s Well

 Due to the unique hydrogeologic setting of, 2-3 feet
of drawdown in the vicinty of Jacob’s Well and
Cypress Creek causes flow to cease under current
pumping conditions

* Increasing pumpage will likely turning Jacob’s Well
Into an intermittent spring



Exempt Wells

e HTGCD enabling legislation exempts from
regulation all domestic use wells using less
than 25,000 gpd

e MAG allows for increase of exempt wells from
1484 AFY in 2010 to 4108 AFY in 2060, or a
280% increase

o Without any new permitted wells, pumping
will increase from 5800 AFY to 8400 AFY and
cause further mining of the aquifer



Summary

e The DFC for the HTGCD portion of GMA 9 will
have the following impacts:
— Current pumping will reduce water levels to the

2060 MAG level in less than 20 years, and likely
closer to 10 years

— Water level declines of less than 3 feet cause
Jacob’s well/Cypress Creek to stop flowing

— Projected current water level trends indicate
Jacob’s Well will become an intermittent spring

— Due to exempt well growth, the DFC is
unachievable without a reduction in total
pumping (alternative supplies)



Rene A. Barker, P.G.

Hydrogeologist, Edwards Aquifer
Research & Data Center




























































CONCLUSION

Given the average annual rates of data input, together with
the inherent assumptions and simplifications, plus the
regional “scale of application” associated with the Trinity
Aquifer GAM, it is prudent to use this model’s output
judiciously and in combination with ALL relevant
information.

Such a conservative approach is especially appropriate
when and where it affects, not only regional and long-term
conditions, but the future of local and short-term rates of
groundwater discharge from wells and to springs and
streams—ALL of which should be considered Desired
Future Conditions necessary to sustain the economic and
environmental health of Hays County.

rB (11-14-2011)
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In summary, a 30 ft. average drawn-down of the
Trinity Aquifer in GMA-9 would lead to a major
degradation of economic, ecological and quality
of life conditions for the Wimberley Valley.




Summary & Conclusions

We must find a way to accommodate growth while maintaining
baseflows to springs and rivers.
Recommend we begin a collaborative process that will

— Define a special management area for Jacob’s Well and Cypress Creek

— Bring together affected parties to adopt a DFC for this area that
addresses economic and environmental importance of springs and
rivers

Create a new DFC that specifically addresses:
— Local impacts to existing well owners
— Drought conditions
— Springs and baseflows
Develop the strategies needed for alternative water supply

(rainwater, conservation, Lower Trinity, surface water, etc.) so the
new DFC will be achievable

Ensure GCD’s have the necessary tools to manage the aquifer for
sustained yield



Summary of Petition to TWDB

Aquifer mining is inherently unsustainable
and goes against groundwater districts’ stated
management goals

Aquifer mining is already occurring with
current pumping

The adopted DFC will have economic,
property rights, and public health impacts for

well owners, local economies and recreational
users

The adopted DFC will have environmental
impacts on springs and baseflows



Summary of Petition to TWDB

e The GAM model can only show regional
trends and is unable to accurately predict
local impacts on individual springs and wells

* No systematic process exists for monitoring
and applying a regional and multi-year
average DFC that combines three very
different aquifer systems into one average
drawdown value

e Exempt users have been and will continue to
be impacted by additional permitted pumping
allowed by the adopted DFC



POSSIBLE ACTIONS
Revise the 30’ DFC to more reasonable and
conservative level

Set up groundwater management zones in critical
areas of depletion

Account for DOR in the GAM model and conduct
joint drought planning

Establish functional GCD’s across all of GMA-9

Focus on incentives for landowners to encourage
stewardship of aquifers & springs that feed our
Creeks and Rivers



