PETITION OF WIMBERLEY VALLEY WATERSHED ASSOCIATION
APPEALING THE DFC SET BY GMA 9 FOR THE TRINITY AQUIFER
WITHIN THE HAYS-TRINITY GROUNDWATER CONSERVATION DISTRICT

Desired Future Condition Being Appealed: Wimberley Valley Watershed Association
(“WVWA?” or “Petitioner”) files this petition to appeal the desired future condition (DFC)
adopted by GMA 9 on July 26, 2010 (Resolution No. 072610-01, Attachment A) of “an
average drawdown of approximately 30 feet through 2060 as it applies to the Trinity
Aquifer within the boundaries of the Hays-Trinity Groundwater Conservation District
(HTGCD). Based on modeling by the Texas Water Development Board (Draft GAM
Task 10-005, referenced in the GMA 9 resolution), the average 30 foot drawdown would
translate into a drawdown of 19 feet in Hays County (Scenario 6 for Hays County,
TWDB GAM Task 10-031, Attachment B).

Petitioner’s Name: Wimberley Valley Watershed Association

Petitioner’s Representative &

Contact Information: Jack Hollon, President Wimberley Valley
Watershed Association
P.O. Box 2534

Wimberley, Tx. 78676

Phone: (512) 722-3390
Fax: (512-722-3457)
E-Mail: jacobswellspring@gmail.com

(Attachment C is a copy of a resolution adopted by
the Wimberley Valley Watershed Association
describing the extent and nature of the authority of
Mr. Hollon.)

Contact Information for Petitioner’s Legal Counsel:

Eric Allmon

Lowerre, Frederick, Perales, Allmon & Rockwell
707 Rio Grande, Suite 200

Austin, Texas 78701

Phone: (512) 469-6000

Fax: (512) 482-9346

E-Mail: eallmon@lf-lawfirm.com




Legally Defined Interest: Section 36.108(1) of the Texas Water Code authorizes any
person “with a legally defined interest in the groundwater in the groundwater
management area” to file a petition with TWDB appealing the approval of the desired
future conditions of the groundwater resources. WVWA is a non-profit corporation and
the owner of real property located in Hays County. This ownership is reflected in
Attachment D to this petition.

Appeal:

Section 36.108(1) of the Texas Water Code provides that a person with a legally defined
interest in groundwater may, by petition, appeal a DFC as “unreasonable.” The 30 ft.
average drawdown for the Trinity Aquifer, as adopted by GMA 9 on July 26, 2010, and
as it applies to the Trinity Aquifer in the HTGCD, is not reasonable for the following
reasons:

The adopted DFC allows the issuance of permits for the withdrawal of such a high
quantity of groundwater that it will be difficult or impossible to implement an
adaptive management strategy moving forward. Too much uncertainty exists to
justify this approach set forth in the DFC;

The combination of non-exempt permitted groundwater pumping and pumping by
exempt wells already exceeds the amount of available groundwater (3,713 ac-ft)
as documented in the adopted 2005 HTGCD management plan;

The DFC allows more pumping than the current management plan’s available
groundwater, which may itself be unsustainable, as evidenced by the
unavailability of water in wells and springs during drought conditions in 2009;

The adopted DFC will have unreasonably harmful environmental impacts,
including adverse impacts on spring flow at Jacobs Well and other springs in
Hays County;

The adopted DFC will have unreasonably harmful impacts on the use of private
water wells in Hays County; The impact of the DFC on spring flow and
groundwater well use in Hays County will have unreasonably harmful economic
impacts; The adopted DFC fails to ensure the reasonable and prudent
development of the state’s groundwater resources and unlike DFCs for other
regions, does not prohibit “aquifer mining” or ensure sustainable management of
groundwater;

Because the adopted DFC is based on “average precipitation,” it fails to address



desired future conditions of the aquifer during droughts and associated impacts on
spring flow and groundwater levels, including the drought of record.

The adopted DFC fails to account for reasonably foreseeable water uses in Hays
County, such as the great variance in pumping estimates in projected growth of
exempt wells located within the County;

The adopted DFC fails to consider environmental and economic impacts related
to changes in surface water flows that will result from lowered aquifer levels.

The adopted DFC fails to ensure conservation and protection of groundwater in
the Trinity Aquifer within Hays County; and,

The adopted DFC is not adequately quantified, because the term “average
drawdown” lacks adequate specificity and the DFC does not provide a reasonable
basis to determine the baseline or method for measurement of the “average
drawdown.” |

The adopted DFC does not properly account for the distinctive character of the
Upper, Middle and Lower Trinity Aquifers. Each of these aquifers functions in a
manner that is adequately independent to justify separate DFC criteria for each
aquifer.

Summary of Evidence:

A. Impact on Private Wells

The proposed 30’ DFC draw down, scenario 6 of GAM Task 10-005 (5.28.2010)
estimates an additional 19.2 feet of average drawdown of the Trinity Aquifer in Hays
County from 2008 levels by 2060.

During 2009, 42 existing and operating groundwater wells in the Hays-Trinity
Groundwater Conservation District (HTGCD) were reported dry or had to lower pumps
due to declining water levels forcing many residents to purchase and haul water brought
from the Lower Colorado River (Attachment E). At a minimum, such a solution costs
several thousand dollars to implement and can cost up to $15,000 for a new deep well
(Attachment F). In addition many perennial springs and streams went dry during the
drought (Attachment G). This was during a period of significantly less pumping than
would be allowed in the adopted DFC, and only a 2 to 3 ft drop in well levels in the area
immediately upgradient of Jacob’s Well spring. The District monitoring wells at Mt.
Baldy and Henly show an average water level decline of one foot per year in the Mt.



Baldy Well (Lower Trinity) and two feet per year in the Henly Church Well (Middle
Trinity) over the period from1999 to 2010. (Attachments G, H). This provides evidence
that aquifer mining is already in progress at current pumping levels, and at a rate that will
exceed 16 feet by 2060.

The Trinity aquifer in Hays County is already subject to a pumping deficit of more than
2000 acre feet in excess of that allowed under the currently adopted groundwater
management plan. Total estimated pumping of 5,665 acre feet in 2008 is already stressing
the Trinity Aquifer in western Hays County, and exceeds the HTGCD 2005 management
goal of 3,713 afly for the upper and middle Trinity, and 449 af/y for the lower Trinity
(Attachment I).

The anticipated increase in pumping from the Trinity Aquifer in Hays County as a result
of the adopted DFC is excessive and significant. The DFC decision assumed 9,115 acre-
feet/year (af/year) of total pumping from the Trinity Aquifer in Hays County by 2060.
This additional 3,460 af/year of groundwater pumping -- above an estimated quantity of
5,655af/yr in 2008 -- would result in further economic and other harm to Petitioner and
similarly situated well and land owners. At a minimum the economic impact per
individual well owner could be several thousand dollars paid for hauling water during dry
periods, to upwards of $15,000 for drilling new deeper wells.

Because the Hill Country (Trinity Aquifer) GAM was calibrated from the perspective of
regional and annual datasets, the simulated conditions used to formulate the DFC are
unverified with respect to desired local and short-term conditions. In other words, the
model was calibrated to simulate regional, average-annual conditions; it has yet to
demonstrate that it is capable of projecting water-level, spring flow, and water-budget
conditions on a local, short-term basis. Without such verification, there is no assurance
that the simulated DFC insures either desirable supplies of groundwater for existing wells
or desirable rates of daily mean spring and stream flow at local watercourses (Attachment
9). '

Due to the way a model must average all known conditions and stresses that occur within
an area represented by a single model cell, a model underestimates the actual drawdown
that results from the pumping of individual wells within the same area of a real aquifer.
Although the difference between simulated drawdown (applicable to one square-mile
areas) and actual drawdown depends on several factors, it is not uncommon in heavily
pumped areas for individual wells and springs to go dry or cease flowing at levels far
below the averages simulated for the surrounding area (Attachment J).

For this reason, it is highly likely that the DFC alloWing for an additional 19 ft of



regionalized water-level decline across Hays County will result in untold numbers of dry
wells and significant periods of zero spring flow not only from Jacob’s Well, but
multitudes of backyard springs and shallow seeps. The fact that it is impossible for
anyone or any agency to predict with any degree of certainty the actual number, location,
and longevity of these dried up wells and springs makes such a DFC inconsistent with
sound water-resource management, given the sheer number of environmental and
economic unknowns it creates (Attachment 9).

Taken together, this evidence establishes that the proposed DFC will have an
unreasonable adverse effect on the ability of private well owners to continue the
responsible use of their existing wells with locally impacted groundwater levels.

B. Impact on spring and base flows

Additionally, the proposed DFC will have unreasonable ecological and economic
consequences for downstream users, by reducing base flows to springs and rivers that
sustain aquatic habitats and by impacting recreational uses of rivers. Jacob’s Well spring
is a major artesian spring in western Hays County that provides a significant contribution
to Blanco River flow, and constitutes an important natural resource in its own right.
TWDB’s GAM Task 10-005 report shows a direct correlation between the level of
pumping from the Trinity aquifer and the amount of base flow provided to Hill Country
springs and rivers. In Scenario 6 (on which the proposed 30 ft DFC is based) pumping
was modeled at 100,000 acre-feet per year, a 67% increase from 2008 pumping. Based
on average values, 2008 pumping rates result in an average spring and base flow of about
164,000 acre-feet per year in the study area. Pumping at 100,000 acre-feet per year
resulted in approximately 146,000 acre-feet per year average spring and base flows, a
reduction of 18,000 acre-feet per year (-11%). The maximum reduction in spring and
base flows modeled in this report was approximately 54,000 acre-feet per year from 2008
levels (-33%; Attachment K). '

This reduction in spring and base flows will have significant ecological and economic
consequences for downstream users, by reducing instream flows to sustain aquatic
habitats and by impacting recreational uses of rivers (Attachment 8). For example,
Jacob’s Well, an artesian Trinity Aquifer spring, provides the majority of base flow to the
Cypress Creek in Wimberley (Attachment L). Manford et al. performed a flow gain-loss
study of the Blanco River during the drought of record in 1955 (Attachment M). The
study results indicated that the Blanco River had no flow from a place near the Blanco
and Hays County line to 13.6 miles downstream in January 1955. At Wimberley, the



discharge was 10.5 cfs. This flow derived from springs in the Blanco River 11 miles
above Wimberley and the Cypress Creek, fed primarily by Jacob’s Well spring. There
was little or no loss of water through the streambed of the Blanco River until it reached
the mouth of Halifax Creek, where all stream flow disappeared into the limestone outcrop
of the Edwards Aquifer. The flow of the Blanco River is highly dependent on base flows
from the Trinity aquifer, especially during late summer and periods of less-than-average
precipitation.

Previous experience demonstrates the sensitivity of Jacob’s Well to drawdown of the
Trinity Aquifer. The water flowing from this spring represents the integrated flow of
water which has recently recharged locally through fractures, solution cavities, sinkholes,
and other karstic recharge features, but also includes a major component of base flow fed
from the regional limestone matrix draining into the conduit system (Attachment 6).
During the height of the 2008-2009 drought, daily mean flow at Jacob’s Well fell below
0.5 cfs, and essentially stopped, for 166 days (6 months; Attachment N). Before 2000,
the spring has never stopped flowing in recorded history. The 2009 cessation of flow
occurred under conditions producing only an approximate 2 to 3 ft drawdown
immediately upgradient of Jacob’s Well (Attachment G). Gunnar Brune reported a flow
of 2.4 cfs from Jacob’s Well on Jan 6, 1955 during the 1950s drought of record
(Attachment O). The drawdown in the adopted DFC would ensure that Jacob’s Well
would go dry more frequently, and potentially permanently -- changing from a “perennial
spring” to one that flowed only during very wet periods.

Jacob’s Well is a primary source of water for Cypress Creek. Other groundwater springs
in Hays County also serve as important sources of water for the surface waters of Hays
County and recharge to the Edwards Aquifer (Attachments K, L, P, Q, 6). Base flows
from the Trinity Aquifer contribute to the flow of San Marcos Springs and Barton
Springs (Attachment P). The adopted 30’ DFC draw down will negatively impact these
surface waters.

Historical increases in pumping in Hays County have already caused a decrease in base
flow for Onion Creek in northern Hays County. Significantly reduced base flows to
Onion Creek were seen during the recent 2006 and 2008 droughts, at pumping rates much
lower than those allowed by the proposed DFC. Based on review of gaged flow data
from 1979 to date for the Onion Creek near Driftwood gage, a clear trend exists of
decreasing base flow and increased durations of no flow for recent years (Attachment F).
This trend is not due to precipitation trends. Historic stream flow gain/loss data collected
on Onion Creek document that Onion Creek’s base flow has historically been sustained
by discharges from the Trinity aquifer. However, recent substantial increases in



groundwater pumping in northern Hays County (in the Onion Creek basin) have caused
groundwater levels to decline, presumably to the point where the groundwater levels no
longer sustain low flow in Onion Creek. Because of the increased groundwater
withdrawals in the area, it is expected that Onion Creek will experience no-flow
conditions for all but storm runoff periods in the future.

If pumping of the Trinity aquifer in the region expands much beyond current levels, the
hydrostatic level of the matrix component feeding Jacob’s Well will drop below the limit
required to provide enough positive pressure to maintain flow to the spring, as well as to
any other naturally occurring groundwater discharge feature in the area. Once water
levels are allowed to decline to the degree possible under the proposed DFC plan, it will
be practically impossible to recover the depleted aquifers to levels sufficient to restore
any natural flow to Jacob’s Well spring, other Trinity springs, and base flow in surface
streams (Attachment 6).

Surface waters such as the Blanco River provideb a significant source of revenue for local
business engaged in recreation and tourism. Significant reductions in base and spring
flow such as those modeled for the proposed DFC will have excessive negative impacts
on local economies. A 1990 study of revenues due to river recreation measured the total
income accrued, as well as the additional economic activity (i.e. jobs), that can be directly
attributed to a recreational river site (Attachment R). This study showed that a river-
based recreation industry has a multiplicative effect on local economies, where direct
revenues from recreation were more than doubled as total expenditures in local
economies. The multiplicative effect would be similar for lost revenues due to reductions
in base flows, a situation which would tend to occur most frequently in the hot summer
months when recreational use of rivers is highest (Attachment 8).

Along the perennial Cypress Creek, tax appraisal values for properties adjacent to the
stream channel total over $33 million. A study of land values and drought impacts
(Attachment S) revealed that a significant reduction in stream flow could cause a 25-45%
drop in market values for stream-adjacent properties, resulting in a loss to landowners of
between $8.25 and $14.9 million in that area alone. Decreased water quality could result
in a 20-30% decline in market values, resulting in a loss to landowners of up to $9.9
million. Since the values given in the study are tax appraisal rather than market appraisal
values, losses to landowners in the real estate market could be somewhat higher
(Attachment 8). Such a reduction in property values would be detrimental both to local
landowners and to state and local agencies dependent on property tax revenues. Business
and homeowners would react accordingly and future economic development could be
impaired.



If base flows are reduced to a point where recreational and ecological services are
substantially impacted, the substantial public and private investment that has been made
in riverine parks and nature preserves would be jeopardized. Hays County has invested
$4.3 million in the newly created Jacob’s Well Natural Area, in addition to significant
private investment. To date, total public and private investment in Blue Hole Regional
Park (along the Cypress Creek in Wimberley) is over $6.3 million (Attachment T).

Taken together, this evidence establishes that the proposed DFC will have unreasonable
ecological and economic consequences for downstream users, by reducing base flows to
springs and rivers that sustain aquatic habitats and by impacting recreational uses of
rivers.

C. Impact on surface water quality

Reductions in spring and base flows will result in more frequent water quality
impairments in surface waters, increasing mitigation costs.

Water quality in Cypress Creek is impacted by the magnitude of flow from Jacob’s Well.
As required by Section 303(d) of the federal Clean Water Act, the Texas Commission on
Environmental Quality evaluates the water quality in each waterbody of the state every
two years. In 2000, the lower 5.5 miles of the Cypress Creek made the U.S.
Environmental Protection Agency (USEPA) impaired stream segment list (also known as
the 303(d) list) because of a quantity of dissolved oxygen lower than needed to support
aquatic life. The degraded water quality correlated with the creek’s recorded low flow of
0.33 cubic feet per second (cfs) in July of 2000. Additional data analyses reveal that
dissolved oxygen levels regularly fall below the target of 6.0 mg/L for exceptional
aquatic life use when flows in the Cypress Creek are reduced below about 4.11 cfs
(Attachment S). It is most critical to maintain flow at Jacob’s Well spring during drought
periods, because this is the period when stream flow in the Cypress Creek, and thus water
quality and aquatic life use, are primarily dependent upon the rate of spring flow at
Jacob’s Well (Attachment 8).

It has been shown that storm water impacts to water quality at Barton Springs are greater
during drought because there is less dilution. Declining water quality, particularly low
dissolved oxygen resulting from reduced flow, is a critical concern to survival of
endangered species during drought. (Attachments U, V). The proposed DFC is
unreasonable because it fails to explicitly articulate a desired future condition for the
aquifer during drought conditions, the time when prudent groundwater management is
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most critical.

Assuming equal pollutant loading from watersheds, reduction in spring and base flows
resulting from the proposed 30 ft DFC will result in higher concentrations of pollutants
measured in streams (Attachment 8). In order for surface water bodies to continue to
meet State water quality standards, additional mitigation measures will be required to
reduce pollutant loading into streams, placing an excessive economic and technical
burden upon local authorities.

Taken together, this evidence establishes that the proposed DFC will have unreasonable
impacts on surface water quality, and will place an unreasonable economic and technical
burden on local authorities charged with maintaining state water quality standards.

D. Impacts on lateral oﬁtﬂows to Edwards Aquifer

As mentioned above, during droughts the majority (if not all) of the flow from the Blanco
River recharges the Edwards Aquifer as it flows across the recharge zone to the east of
the Hill Country GAM study area. This situation is typical for many streams that have
their origins in Trinity Aquifer base flows. The TWDB GAM Task 10-005 report
(Attachment K) shows that, based on average values, 2008 pumping rates would result in
an average outflow across the Balcones Fault Zone of 62,000 acre-feet per year. Under
Scenario 6 (proposed 30 ft DFC), this outflow would be reduced to approximately 47,000
acre-feet per year, a reduction of 15,000 acre-feet per year from 2008 levels (-24%).

According to page 9 of the TWDB GAM Task 10-005 report, an increase in Trinity
Aquifer pumping of about 32,000 acre-feet per year would reduce recharge to the
Edwards aquifer by "about 12,000 acre-feet per year" by virtue of the associated water-
level drawdown and resulting decrease in discharge from the upgradient Trinity Aquifer.
This 12,000 acre-feet per year decrease in Edwards recharge would equal 38% of the
additionally permitted GMA-9 pumping. In other words, according to TWDB's model
analysis, 38% of the recently sanctioned 32,000 acre-ft/yr of additional pumping would
result from the interception (capture) of groundwater that would otherwise discharge
across the Trinity-Edwards interface to recharge the Edwards aquifer.

Lateral, subsurface inflow from the Trinity Aquifer, as well as other sources of natural
recharge to the Edwards Aquifer, are critical for maintaining the habitats of endangered
species that reside in San Marcos and Barton springs. Recent studies have shown that the
Blanco River could be Barton Springs’ largest sustaining source of recharge during
drought conditions, when flow is most critical to maintain habitat and water quality



(Attachment P). Excessive drawdown of the Trinity aquifer based on the adopted DFC
could have a detrimental impact on the Barton Springs salamander, a federally designated
endangered species, by reducing flow in Onion Creek, a major contributor of water to
Barton Springs, particularly during droughts. By permitting the interception of what
would otherwise be significant lateral, subsurface inflow from the Trinity Aquifer, the
proposed DFC will place an unreasonable economic burden on downstream users of the
Edwards Aquifer, who (considering the recent determinations by the Edwards Aquifer
Recovery Implementation Program, or EARIP; Attachment V) may soon be obligated to
maintain specific target flow levels in these critical springs. Adoption of the proposed
DFC would shift the economic burden of water conservation from Trinity Aquifer users
to Edwards Aquifer users (Attachment 8).

The above evidence establishes that the proposed DFC will have unreasonable impacts on
downstream users in the Edwards Aquifer region, by reducing lateral, subsurface inflows
from the Trinity Aquifer that substantially impact critical spring flows during droughts.

E. Incongruity between model results and assumptions (as a planning tool) and
implementing the proposed DFC (as a policy)

(1) There is too much averaging in model results and assumptions to make predictions about
local conditions; the proposed DFC does not clearly articulate critical drought
management under future conditions.

One of the most important limitations that results from the model’s relatively coarse grid
(one square-mile cell size) is that associated with what Jones et al. (2009) describe as
“Scale of Application.” Under this heading, it is explained that the “accuracy and
applicability” of the Hill Country GAM:

“Decreases when moving from addressing regional- to local-scale issues because of
limitations of the information used in model construction and the model cell size that
determines spatial resolution of the model. Consequently, this model is not likely to
accurately predict water-level declines associated with a single well or spring because
(1) these water-level declines depend on site-specific hydrologic properties not
included in detail in regional-scale models and (2) the cell size used in the model is
too large to resolve changes in water levels that occur over relatively short distances.
Addressing local-scale issues requires a more detailed model, with local estimates of
hydrologic properties, or an analytical model. This model is more useful in
determining the impacts of groups of wells or well fields distributed over a few
square miles. The model can be used to predict changes in ambient water levels rather
than actual water-level changes at specific locations, such as an individual well.”
(Attachment W)
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Given this summary of the model’s limitations with respect to its regional scale versus
reality, it seems problematic to use its output in any context that would affect the fate of
individual wells, springs, or tributary streams. It appears particularly unwise and
inconsistent with sustainable groundwater development to use such output to justify
pumping increases that are simulated to cause an additional 30 ft of regionalized water-
level decline (Attachments 7, 9).

Another issue with the Trinity (and the adjacent Edwards-Trinity (Plateau)) models that
should be recognized is that neither model is supported by a sufficient number of long-
term water level measurements such that accurate trends can be evaluated in the context
of naturally occurring (seasonal and multi-year) fluctuations verses seasonal and multi-
year trends induced by pumping. This understanding is critical when attempting to
evaluate how the aquifer system will respond to future conditions such as global
warming, projected future water demands (including pumping associated with exempt
wells), and various groundwater management policies.

(2) High uncertainty in projected growth of future pumping from exempt wells

Projections of growth in groundwater pumping from exempt wells vary greatly, making it
difficult to effectively estimate the actual water available. An initial draft report, using
estimates provided to HTGCD by HDR Engineering, Inc., estimated exempt pumping in
2060 at 8,763 acre-feet. A later draft, using numbers provided by TWDB, estimated
future exempt pumping at 4,108 acre-feet (Attachment 10). This resulted in a variation in
Managed Available Groundwater (MAG) estimates for 2060 from 311 to 4,986 acre-feet.
This is an increase of over 1500% in the estimated available water from one draft to the
next. Such a large degree of variation creates so much uncertainty that it seems
problematic to use the resulting MAG in a context that would affect the fate of individual
wells, springs, or tributary streams.

(3) Model predictions and the proposed DFC do not incorporate the complexity of multiple
aquifer layers in the Trinity Aquifer.

In addition, the recently updated GAM for the Hill County Trinity models three specific
layers, or aquifers in Hays County: Upper, Middle and Lower Trinity aquifers. The
amount of water level information on which these are based decreases with depth, which
calls into question the overall accuracy of the model results (Attachment 7). The
proposed GMA9 desired future condition of 30 ft is based on the entire Trinity Aquifer
System (Upper, Middle and Lower Aquifer units combined). However the Lower Trinity
(Hosston and Sligo Formations) is only very poorly connected if at all to the overlying
Middle Trinity, and thus in most places can be considered a separately operating aquifer
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(Attachment 5). There is no established rational for determining which aquifer(s) the 19.2
feet of drawdown will impact, let alone monitoring and setting individual baselines and
targets for the multi-functioning aquifer system.

(4) Incongruity between model projections and observed conditions: observed data show
impacts from current pumping in some areas are as bad as or worse than the models
predict under scenarios of 67% increase from 2008 pumping.

As discussed above under Impact on spring and base flows, observed data show that at
current pumping levels, aquifer levels in Hays County continue to decline at a rate of 1 to
2 ft per year, many wells went dry during two droughts within the last decade, and
perennial springs and creeks dried up for a substantial period of time (Jacob’s Well flow
was below 0.5 cfs for approximately 6 months in 2009). Yet the proposed 30ft DFC and
modeling results used to support it predict an average 30ft drawdown in the Trinity
Aquifer by 2060 resulting from a 67% increase in pumping, but in some areas the recent
drawdowns during the 2008-2009 drought exceeded 35 ft upgradient of Jacob’s Well and
175 ft in northern Hays County (Attachment G). This evidence shows that the proposed
30 ft average drawdown allows for excessive ecological and economic consequences
under drought conditions even less severe than the 1950s drought of record.

(5) Implementation issues with proposed DFC

No proper baseline has been established from which to measure the estimated 19 ft
drawdown of the Trinity Aquifer in Hays County which is set forth in the proposed 30 ft
DFC. There have been no scientifically documented and agreed upon base lines within
the GMA-9 districts to measure existing groundwater fluctuations, trends, levels and
amounts in anticipation of further aquifer declines from increased pumping allowances.

Likewise, it is not clear how aquifer drawdown will be measured, monitored, and
documented from increased pumping allowances in the future. Earlier Groundwater
Availability Models (GAMs) have provided regional maps showing projected declines of
water levels in current pumping centers. No maps or estimates of water level declines in
current pumping centers has been provided by TWDB to assess localized impacts of the
proposed increase in total groundwater available under the 30’ DFC for the GMA-9 area.

Furthermore, the modeling used to support the future conditions is flawed in its
assumption that total pumping would be reduced by 33% during drought conditions.
HTGCD has no authority to limit pumping or enforce drought plans for exempt wells,
and there is no reason to conclude that pumping can be reduced by 33% without this
authority. Of the approximately 6500 wells in the HTGCD 98% of those wells are
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exempt under the HTGCD’s enabling legislation making it virtually impossible to
‘manage pumping reductions during drought conditions. In addition, the inadequacy of
funding for the HTGCD based on its enabling legislation makes it impossible to
effectively enforce drought plans.

(F) Contradiction of DFC and Regional Water Plans

Moreover, the adoption of the DFC with 30’ average drawdown is counter to many
planning authorities’ stated commitments to sustainable management of the Trinity
Aquifer.

Regional Water Planning Groups J, K and L have established language to promote
sustainable management of aquifer resources to meet near and long-term water needs
during drought, to maintain discharges to surface springs and rivers, and to discourage or
prohibit mining of aquifers (Attachments X, Y, Z). This is interpreted to mean the
establishment of groundwater pumping regulations by county groundwater conservation
districts in order to prevent more water from being removed from aquifers than is
recharged.

The HTGCD has a goal of sustainable management of the Trinity Aquifer including
maintaining base flow contribution to streams during a repeat of the drought of record
and, in critical depletion areas and management zones, at a rate of stream/ spring base
flow that maintains a sound ecological environment. HTGCD is in agreement with the
opposition to mining of groundwater expressed in the Region K Plan (Attachment 1).

The U.S. Geological Survey (Attachment 2) has defined groundwater sustainability as
“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.” Managing for sustainable yield is a prudent compromise between the two
extremes of little or no pumping and the sequestration of all available groundwater.
Continuous extraction of groundwater from storage will eventually deplete an aquifer to
the extent it is unable to supply water in any reasonable economical or physical sense.
One of the earliest threats to sustainable yield is groundwater mining, as indicated by
long-term water-level decline (Attachment 9).

Available published and unpublished water-level data for the Trinity Aquifer in the
HTGCD area indicate that the effects of historical and current pumping have already
tapped the threshold of what the scientific community considers groundwater mining or
unsustainable development. Pre-development conditions are approximated in a

13



potentiometric map of “earliest available” groundwater levels in the Edwards-Trinity
aquifer system, published by the U.S. Geological Survey (Attachment 3). Current levels
are depicted in a potentiometric map of conditions in the middle zone of the Trinity
Aquifer during the spring of 2009 (Attachment 4). The difference between pre-
development and current water levels in the middle zone of the Trinity Aquifer is at least
50 feet in several areas of HTGCD. Water-level declines of this magnitude together with
published observations (Attachment O) that during the mid-1800’s flowing wells could
be developed “nearly everywhere” are indicative that the Trinity Aquifer’s limits for
sustainable pumping were reached prior to approval of the DFC that is projected to cause
an additional 19 feet of average (regionalized) water-level decline across Hays County
(Attachment 9).

TWDB’s GAM results support the conclusion that the proposed DFC will only
exacerbate existing problems. In addition to the expense of having to deepen wells and
pump from deeper depths, such problems include wells, springs, and base flow to streams
that dry up—such as observed during recent droughts—events far less severe than several
droughts documented to have existed in the past.

In summary, a 30 ft average draw-down of the Trinity Aquifer in GMA9 wQuld lead to a
major degradation of economic, ecological, and quality of life conditions across the
Texas Hill Country.

Affidavit: I, Jack Hollon, affirm that the facts as stated above are true and correct to the

best of my knowledge.
//‘../’

%{k Hollon, Plesident
imberley Valley Watershed Association

SWORN AND SUBSCRIBED to before me on this the 28 day of March, 2011.

artag%,  DENISE YVONNE VILLARREAL
Notary Public, State of Texas

’ My Commission Expires
W November 07, 2012

'A AN ""'/’4'4 /
Notary Publi¢ for and in the State of Texas

My Commission Expires: 7 Novemger 2011
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Attachment 5

Affidavit of John Ashworth, P.G.



REGARDING PETITION TO APPEAL DESIRED FUTURE CONDITIONS
ADOPTED BY GMA 9 ON OR ABOUT JULY 26, 2010

AFFIDAVIT OF JOHN B. ASHWORTH, P.G.

BEFORE ME, the undersigned authority, on this day personally appeared John B.
Ashworth, P.G., who, being duly sworn on his oath, says and deposes as follows:

“1. My name is John B. Ashworth. I am over eighteen years of age and am
competent to make this affidavit. The facts stated in this affidavit are
within my personal knowledge and are true and correct.

2. I'am a professional hydrogeologist with numerous years of experience with
water issues relating to the Trinity Aquifer in the Texas Hill Country. I am
licensed as a professional geoscientist by Texas Board of Professional
Geoscientists. I spent 23 years with the Groundwater Division of the Texas Water
Development Board where I authored TDWR Report 273 Ground-Water
Availability of the Lower Cretaceous Formations in the Hill Country of South-
Central Texas. I have since been employed with LBG-Guyton Associates with a
primary focus of being the prime consultant for two of the state's regional water
planning areas. One of these areas is the Plateau Region (or Region J) that
includes some of the Hill Country and Groundwater Management Area 9 (GMA 9)
counties.

3. From a hydrological perspective, my first concern with the current GMA 9
desired future condition of a 30 foot drawdown is that it is based on the entire
Trinity Aquifer System (Upper, Middle and Lower Aquifer units combined).
Those of us that have been working on Trinity Aquifer issues are keenly aware
that the Lower Trinity (Hosston and Sligo Formations) is only very poorly
connected if at all to the overlying Middle Trinity, and thus in most places can be
considered a separately operating aquifer. In my opinion, it will be difficult to
manage and monitor the Trinity Aquifer System when only one DFC criteria (the
30 foot drawdown) is assigned to the multi functioning aquifer system.

4. Based on my Regional Water Planning experience, a second concern that I
have is that the two water management processes established by the Texas
Legislature (Regional Water Planning and Groundwater Management Areas) are
not adequately coordinated. In my opinion, this is a missed opportunity to take the
best that both processes have to offer and make the goal of long-term groundwater
management more achievable. Regional Water Planning has the benefit of over a



decade of analyzing water-supply infrastructure strategies to meet projected water
needs 50 years into the future, while Groundwater Management Areas (through
groundwater conservation districts) are best equipped to consider aquifer
monitoring and management methodologies. Working together, these processes
should provide better hope for achieving aquifer sustainability. Without this
coordination, there is insufficient effort to consider community water-supply
infrastructure impacts that would likely result from the implementation of DFC
mandates.”

FURTHER AFFIANT SAYETH NOT. \ 2 %

John B. Ashworth, P.G.

SWORN AND SUBSCRIBED to before me on this the 28 day of March, 2011.
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Attachment 6

Affidavit of Marcus Gary, Ph.D., P.G.



REGARDING PETITION TO APPEAL DESIRED FUTURE CONDITIONS
ADOPTED BY GMA 9 ON OR ABOUT JULY 26, 2010

AFFIDAVIT OF MARCUS GARY, P.G., Ph.D.

BEFORE ME, the undersigned authority, on this day personally appeared Marcus
Gary, P.G., Ph.D., who, being duly sworn on his oath, says and deposes as follows:

“1. My name is Marcus Gary. I am over eighteen years of age and am
competent to make this affidavit. The facts stated in this affidavit are
within my personal knowledge and are true and correct.

2. T'am a licensed as a professional geoscientist by Texas Board of
Professional Geoscientists. In 2009, I received a Ph.D. in Hydrogeology
from the University of Texas. My particular expertise lies in the study of
caves and karst aquifers, and I have conducted a substantial degree of
investigation related to Jacob’s Well and the surrounding geology and
hydrology related to the spring.

3. As a hydrogeologist specializing in karst aquifers, such as the Edwards
Aquifer and much of the Middle Trinity Aquifer, I am expressly concerned
with the degree of groundwater extraction planned for the area included in
Texas’ Groundwater Management Area 9 (GMA 9). The desired future
condition (DFC) adopted by GMA 9 in July of 2010 allows for an average
Trinity aquifer drawdown of 30 feet from the baseline, with “baseline”
defined as water levels in 2008. In my opinion, this mining of the Trinity
Aquifer will have many negative consequences, including numerous
domestic and public water wells becoming unusable, significant loss of
direct contribution to the Edwards Aquifer through cross-formational flow,
elimination of all base flow to surface streams in the Edwards Aquifer
Contribution Zone, and cessation of all natural groundwater discharge
features, including Jacob’s Well near Wimberley.

4. Jacob’s Well emerges from the Glen Rose Formation of the Trinity
Group, although the karst conduit system that feeds the spring is developed
in the Cow Creek Formation, which is known as karstic throughout the
GMA 9 region. The well-developed conduits leading to the Jacob’s Well
spring extend over a mile in passages traversable by cave divers, and
undoubtedly continue much farther through conduits too small for humans
with SCUBA gear to pass. The water flowing from the spring represents
the integrated flow of water which has recently recharged locally through
fractures, solution cavities, sinkholes, and other karstic recharge features,



but also includes a major component of base flow fed from the regional
limestone matrix draining into the conduit system.

5. In my opinion, if pumping of the Trinity aquifer in the region increases much
beyond the present day volume amounts, the hydrostatic level of the matrix
component feeding Jacob’s Well will drop below the limit required to provide
enough positive pressure to maintain any flow to the spring, as well as any other
naturally occurring groundwater discharge feature in the area. Once water levels
are allowed to decline to the degree defined in the current DFC plan, in my
opinion it will be practically impossible to recover the depleted aquifer to levels
substantial enough to regain any natural flow to Jacob’s Well spring, other Trinity
springs, and base flow in surface streams. I strongly recommend reconsideration
of future water supplies in GMA 9 to ensure any possibility of springs, rivers,
creeks, and the associated ecosystems and economies ties to these natural water
systems.”

FURTHER AFFIANT SAYETH NOT. 4

Marcusﬁary{ Ph.D., g@

SWORN AND SUBSCRIBED to before me on this the  day of March, 2011.

T

Notary Publi;{/f(;r and in the State of Texas

VONNE VILLARREAL
o ?ﬂ%ﬂ?& PYuinc, State of Texas
My Commission Expires

November 07,2012

My Commission Expires: 7 Nsgvemser 201




Attachment 7

Affidavit of Richard Smith



REGARDING PETITION TO APPEAL DESIRED FUTURE CONDITIONS
ADOPTED BY GMA 9 ON OR ABOUT JULY 26,2010

AFFIDAVIT OF RICHARD M. SMITH

BEFORE ME, the undersigned authority, on this day personally appeared
Richard M. Smith, who, being duly sworn on his oath, says and deposes as follows:

“1. My name is Richard Smith. I am over eighteen years of age and am
competent to make this affidavit. The facts stated in this affidavit are
within my personal knowledge and are true and correct.

2. Thave almost forty years of experience as a hydrogeologist. The last ten years
I worked for the Texas Water Development Board in the Groundwater Modeling
Section as a groundwater modeler.

3. As ahydrogeologist and retired computer modeler for the Texas Water
Development Board, it is my opinion that the Trinity Groundwater
Availability Model used by the Texas Water Development Board does not
have the accuracy to reflect spring flow at low water levels.

4. In addition, and more importantly, how the pumping in the various
scenarios from GAM Task 10-031, dated January 25, 2011 was applied
during the model run is not explained. It is not possible to determine from
the report whether the model was applied uniformly across the aquifer. It is
also not possible to determine from the report whether the modeling was
applied in consideration of present day pumping locations.

5. The model used has a grid size of one-mile squares, which is adequate for
regional evaluations, but the grid size renders the model less accurate when
applied to smaller areas. Furthermore, the model is composed of four layers; the
Edwards Group (layer 1), the upper, middle, and lower Trinity make up the
remaining layers. The amount of water level information decreases with depth
which also calls into question the overall accuracy of the model results.”

FURTHER AFFIANT SAYETH NOT.

Richard M. Smith



SWORN AND SUBSCRIBED to before me on this the __ day of March, 2011.

Notary Public for and in the State of Texas

My Commission Expires:




Attachment 8

Affidavit of Adrian Vogl, Ph.D.



REGARDING PETITION TO APPEAL DESIRED FUTURE CONDITIONS
ADOPTED BY GMA 9 ON OR ABOUT JULY 26, 2010

AFFIDAVIT OF ADRIAN L. VOGL, PH.D.

BEFORE ME, the undersigned authority, on this day personally appeared Adrian
L. Vogl, Ph.D., being duly sworn on her oath, says and deposes as follows:

“1. My name is Adrian Vogl. Iam over eighteen years of age and am
competent to make this affidavit. The facts stated in this affidavit are
within my personal knowledge and are true and correct.

2. In 2011, I'received a Ph.D. in Aquatic Resources from Texas State
University-San Marcos. My particular expertise lies in the study of
watershed hydrology and impacts of urbanization, and I have conducted a
substantial degree of investigation related to the Blanco River watershed,
its hydrology, and in-stream water quality impacts of spring flow from
Jacob’s Well.

3. In my opinion, the proposed 30feet drawdown set forth in the desired
future condition (DFC) adopted by GMA 9 will result in unreasonable and
excessive economic and ecological harm for downstream users, due to 1)
the impact of the proposed drawdown on base flow to springs and rivers, 2)
water quality impacts, and 3) reducing lateral outflow from the Trinity
GMA-9 area to the Edwards Aquifer, flows that help to support endangered
species in both San Marcos and Barton Springs.

DFC Impact on Flows to Springs and Rivers

4. The Trinity Aquifer provides base flows to springs and rivers such as the
Blanco Riverand Jacob’s Well Spring. TWDB GAM Task 10-005 report
shows a direct correlation between the level of pumping from the Trinity
aquifer and the amount of base flow provided to Hill Country springs and
rivers. In Scenario 6 (on which the proposed 30 ft DFC is based) pumping
was modeled at 100,000 acre-feet per year, a 67% increase from 2008
pumping. Based on average values, 2008 pumping rates result in an
average spring and base flow of about 164,000 acre-feet per year in the
study area. Pumping at 100,000 acre-feet per year resulted in
approximately 146,000 acre-feet per year average spring and base flows, a
reduction of 18,000 acre-feet per year (-11%). The maximum reduction in
spring and base flows modeled in this report was approximately 54,000
acre-feet per year from 2008 levels (-33%).



5. In my opinion, this reduction in spring and base flows will have significant
ecological and economic consequences for downstream users, by reducing in-
stream flows to sustain aquatic habitats and by impacting recreational uses of
rivers. For example, Jacob’s Well, an artesian Trinity spring, provides the
majority off low in Cypress Creek (HTGCD 2008). Manford et al. (TBWE 1960)
performed a flow gain-loss study of the Blanco River during the drought of record
in 1955. The study results indicated that the Blanco River had no flow from a
place near the Blanco and Hays County line to 13.6 miles downstream and below
Little Blanco River mouth in January 1955. At Wimberley, the discharge was 10.5
cfs. This flow derives from springs in the Blanco River 11 miles above Wimberley
and the Cypress Creek, fed primarily by Jacob’s Well spring. There was little or
no loss of water from the Blanco River until it reached the mouth of Halifax
Creek, where it disappeared completely in the outcrop of the Edwards Limestone.
The flow of the Blanco River is highly dependent on base flows from the Trinity
aquifer.

6. Rivers such as the Blanco River in Hays County provide a significant source of
revenue for local business engaged in recreation and tourism. In my opinion,
significant reductions in base and spring flow such as those modeled for the
proposed DFC will have excessive negative impacts on local economies. A 1990
study of revenues due to river recreation provides measures of the total income
accrued, as well as the additional economic activity (i.e. jobs), that can be directly
attributed to a recreational river site (Cordell et al. 1990). This study showed that
a recreational industry based on rivers has a multiplicative effect on local
economies, where direct revenues from recreation were more than doubled as total
expenditures in local economies. The multiplicative effect would be the same for
lost revenues due to reductions in base flows (proposed average reduction 11%,
maximum 33%). A separate study of land use values in the Cypress Creek
watershed (RSI 2010) revealed that a significant reduction in stream flow would
cause a 25-45% drop in market values for stream-adjacent properties, while
decreased water quality would result in a 20-30% decline in market values. Such
a reduction in property values would be detrimental to both local landowners and
state and local agencies dependent on property tax revenues. Business and
homeowners would react accordingly and future economic development could be
impaired.

Surface Water Quality Impacts

7. Based on prior experience, reductions in spring and base flows would be
expected to result in more frequent water quality impairments in surface waters,
increasing mitigation costs.



8. In 2000, the lower 5.5 mile segment of the Cypress Creek was added to the
U.S. Environmental Protection Agency (USEPA) impaired stream segment list
(also known as the 303(d) list) because of a quantity of dissolved oxygen lower
than needed to support aquatic life. The degraded water quality correlated with
the creek’s recorded low flow of 0.33 cubic feet per second (cfs) in July of 2000.
Additional data analyses reveal that dissolved oxygen levels regularly fall below
the target of 6.0 mg/L for exceptional aquatic life use when flows in the Cypress
Creek are reduced below about 4.11 cfs (RSI 2010). Assuming equal pollutant
loading from watersheds, reduction in spring and base flows (resulting from the
proposed 30 ft DFC) will also result in higher concentrations of other pollutants
measured in streams. In order for surface water bodies to continue to meet State
water quality standards, additional mitigation measures will be required to reduce
pollutant loading into streams, placing an excessive economic and technical
burden upon local authorities.

Impacts Related to Edwards Aquifer

9. In my opinion, reduction in lateral outflows to the Edwards Aquifer would
result in excessive economic and ecological harm to downstream users.

10. As mentioned above, during droughts the majority (if not all) of the flow of the
Blanco River recharges the Edwards Aquifer as it flows across the recharge zone
to the east of the Hill Country GAM study area. This situation is typical for many
streams that have their origins in Trinity Aquifer base flows. The TWDB GAM
Task 10-005 report shows that, based on average values, 2008 pumping rates
would result in an average outflow across the Balcones Fault Zone of 62,000 acre-
feet per year. Under Scenario 6 (proposed 30 ft DEC), this outflow would be
reduced to approximately 47,000 acre-feet per year, a reduction of 15,000 acre-
feet per year from 2008 levels (-24%).

11. According to page 9 of the TWDB GAM Task 10-005 report, an increase in
pumping of about 32,000 acre-feet per year would reduce recharge to the Edwards
aquifer by "about 12,000 acre-feet per year" by virtue of decreased discharge from
upgradient parts of Trinity aquifer. This 12,000 acre-feet per year decrease in
Edwards recharge would equal 38% of the additionally permitted GMA-9
pumping. In other words, according to TWDB's model analysis, 38 % of the
recently sanctioned 32,000 acre-ft/yr of additional pumping would result from the
interception (capture) of groundwater that would otherwise discharge across the
Trinity-Edwards interface to recharge the Edwards aquifer.

12. Flows from the Trinity Aquifer, as well as other sources of natural recharge to
the Edwards Aquifer, are critical for maintaining endangered species that reside in
San Marcos and Comal Springs. By permitting the interception of what would



otherwise be significant lateral inflow from the Trinity Aquifer, the proposed DFC
will place an unreasonable economic burden on downstream users of the Edwards
Aquifer, who (considering the recent determinations by the Edwards Aquifer
Recovery Implementation Program, or EARIP) may soon be obligated to maintain
specific target flow levels in these critical springs. In my opinion, adoption of the
proposed DFC would unfairly shift the economic burden of water conservation
from Trinity Aquifer users to Edwards Aquifer users.”

FURTHER AFFIANT SAYETH NOT. f
Al isin 4

Adrian Vogl, Ph.D.

SWORN AND SUBSCRIBED to before me on this the 2§ day of March, 2011.
/

/

No ary Pllbll for 4 d in the State of Texas

e

\F.'.'f."oﬁ, DENISE YVONNE VILLARREAL
2:A.5%% Notary Public, State of Texas
: ;.5 My Commission Expires

LA November 07, 2012

My Commission Expires: 7} Novemssx 7012




Attachment 9

Affidavit of Rene Barker, P.G.



REGARDING PETITION TO APPEAL DESIRED FUTURE CONDITIONS
ADOPTED BY GMA 9 ON OR ABOUT JULY 26, 2010

AFFIDAVIT OF RENE BARKER, P.G.

BEFORE ME, the undersigned authority, on this day personally appeared Rene
Barker, P.G., being duly sworn on his oath, says and deposes as follows:

“l. My name is Rene Barker. I am over eighteen years of age and am competent to
make this affidavit. The facts stated in this affidavit are within my personal
knowledge and are true and correct.

2. Tam a licensed as a professional geoscientist by the Texas Board of Professional
Geoscientists. I have a Bachelor’s degree in Geology from Fresno State University
and a Masters degree in Hydrology from Stanford University. While employed by the
U.S. Geological Survey (USGS) during 1987-2000, I worked primarily on the
hydrogeology of Edwards-Trinity aquifer system in west-central Texas. During 1987-
1996, as Project Geologist on the Edwards-Trinity Regional Aquifer System Analysis
(RASA), T authored USGS Professional Paper 1421-B, entitled “Hydrogeologic
framework of the Edwards-Trinity aquifer system, west-central Texas.” Since retiring
from the USGS, I have worked on karstic- and structurally altered groundwater-flow
conditions in central Texas as a staff Hydrogeologist with Edwards Aquifer Research
& Data Center, Texas State University. I am currently an active member of the
Edwards Aquifer Area Expert Science Subcommittee under the Edwards Aquifer
Recovery Implementation Program. My particular expertise is hydrogeology and
groundwater-flow modeling.

3. As a hydrogeologist with experience in karst hydrology and groundwater
modeling, I am concerned that the regionally formulated desired future conditions
(DFC) allowing for an additional 30 feet of regionally averaged (regionalized) water-
level decline will significantly impact the production and reliability of individual
groundwater wells in addition to causing local springflow and baseflow rates to drop
permanently below long-term-average historical conditions. It is highly likely that
this DFC (allowing an additional 19 feet of regionalized water-level decline across
Hays County) will result in untold numbers of dry wells and significant periods of
zero springflow from, not only relatively large springs such as Jacob’s Well, but also
a multitude of backyard springs and shallow seeps. The fact that it is impossible to
predict with any degree of certainty the actual number, location, and longevity of
these dried up wells and springs makes the DFC inconsistent with sound water-
resource management policy, given the sheer number of environmental and economic
unknowns it creates.



4. Because the Hill Country (Trinity Aquifer) GAM was calibrated on the basis of
one square-mile grid cells and average-annual rates of recharge and discharge, the
simulated conditions used to formulate the DFC are inconsistent with respect to
desired local and short-term (monthly or even seasonal) conditions. Because the
model was calibrated to simulate regional, average-annual conditions, it is incapable
of projecting water-level, springflow, and water-budget conditions on a local, short-
term basis. Without the necessary local and short-term resolution, there is no
assurance that the simulated DFC provides desirable supplies of groundwater for
existing wells or desirable rates of daily mean spring and streamflow at locally
relevant watercourses.

5. Considering the Hill Country GAM’s USGS-based (Harbaugh et al., 1996) origins
and the expertise and integrity of TWDB’s modeling team (Mace et al., 2000; Jones
et al., 2009; Hutchison, 2010), the model itself is unsurpassed in terms of its ability to
perform in accord with its regional design and calibration based on best-available
hydrogeologic data. The model’s limitations with respect its spatial and temporal
resolution result from a “scale of application” commensurate with regional or
“lumped” parameter distributions and average-annual rates of recharge and
discharge.

6. In order for the GAM to represent the real groundwater-flow system, it simulates
the average or net effect of all modeled conditions and stresses that are accounted for
within areas represented by a single model cell. As a consequence, the regional-scale
GAM typically underestimates the amplitude of actual water-level fluctuations that
result from pumping individual wells in the real aquifer. Although the difference
between simulated decline (applicable to one square-mile areas) and actual decline
depends on several factors, it is not uncommon in heavily pumped areas for
individual wells, stream reaches, or springs to go dry or cease flowing at levels far
deeper than the simulated counterparts that represent average or net conditions across
entire cell areas. In other words, the regional-scale design of the GAM limits its
capacity to simulate a worst-case or conservative perspective relative to site-specific
conditions associated with single wells, specific stream reaches, and backyard springs
and seeps.



7. Although the limitations associated with the GAM’s (one square-mile) scale of
application, are thoroughly explained in the model’s documentation (Jones et al.,
2009), the implications were evidently overlooked by those in favor of adopting the
DFC allowing for an additional 30 feet of water-level decline, as averaged or
regionalized across the entire area of GMA 9 jurisdiction. Without the intervention of
human expertise, the model results alone might be interpreted as conservative, worst-
case information when they are, in fact, overly optimistic from the standpoint of
underestimating the extent of water-level declines in individual wells, decreases in
baseflow to tributary streams, and local reductions in springflow.

8. One of the earliest indications of unsustainable development is groundwater
mining, as evidenced by long-term water-level decline. Available water-level data for
the Trinity Aquifer indicate that the effects of historical and current pumping have

- already tapped the threshold of what most hydrologists consider groundwater mining

or unsustainable development. The combination of water-level declines in the Hill
Country that in places exceed 50 feet and observations (Brune, 1981) that during the
mid-1800’s flowing wells could be developed “nearly everywhere” are indications
that the Trinity Aquifer’s limits for sustainable pumping were reached prior to DFC
adoption.

9. GAM results substantiate concerns that the DFC will only exacerbate existing
problems. In addition to the expense of deepening wells and pumping from greater
depths, such problems include wells, springs, and baseflow to streams that dry up—
such as observed during recent droughts, events far less severe than several droughts
documented to have occurred in the past. Based on the imminence of drought and an
appreciation of the need for prudent water-management practice, Cleaveland (2006)
concluded, “It would appear unwise for civil authorities to assume that the 1950s
drought represents the worst-case scenario to be used for planning purposes in water
resources management in the South Central and Edwards Plateau climate divisions of
Texas.”

10. Despite the wisdom and widespread acceptance of Cleaveland’s assesment, the
rates of pumping that the DFC appears to justify are based on statistical analyzes of
observed and deduced long-term precipitation and associated recharge distributions.
In other words, the simulated conditions ostensibly allowing for an additional 30 feet
of regionalized water-level decline were simulated apparently without sustaining the
full impact of any specifically known or potential drought, much less anything
resembling the 1947-56 drought-of-record. Instead, the projected declines appear to
assume that the simulated aquifer receives a more-or-less continuous, unwavering



stream of recharge, dictated by various “wet and dry” periods of average-annual
rainfall.

11. Given the GAM’s limitations with respect to its regional, long-term perspective
versus the reality of local details and specific climatic events, it seems problematic to
use this model’s output in any context that would affect the fate of individual wells,
springs, or stream reaches. To use such output to unequivocally justify pumping
increases enabling an additional 30 feet of regionalized water-level decline is
inconsistent with sustainable groundwater development, particularly when the
likelihood and potentially devastating effect of future droughts are considered. For
this reason, I strongly support the appeal of the desired future conditions adopted by
GMAJ9 on or about July 26, 2010.”

FURTHER AFFIANT SAYETH NOT.

= . .
ene Barker, Prof. Geoscientist

SWORN AND SUBSCRIBED to before me on this the  day of March, 2011.

for and in tﬂe State of Texas

v "'a' % DENISE YYONNE VILLARREAL
Notary Public, State of Texas
My Commission Expires
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