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I.  THE EDWARDS AQUIFER: HYDROLOGY, LAW, AND ECOLOGY
A.  Hydrology

The Edwards (Balcones Fault Zone) Aquifer (Figure 1) is a major
Texas groundwater formation." The aquifer is essentially the sole source
of water for almost two million persons, including the residents of the
City of San Antonio and the surrounding regions.? Because of the
aquifer’s substantial contribution to the flow of regional rivers and the
unique forms of life endemic to the springs from the aquifer, its use as a
water source has been the focus of intense regional competition and
occasionally open conflict in local, state and federal courts, as well as the
Texas Legislature.

1. See generally http://www.edwardsaquifer.net (cataloging a large collection of
information about the Edwards Aquifer including current news, history and selected
publications); http://www.edwardsaquifer.org (cataloging information including notices of
Edwards Aquifer Authority (EAA) meetings and rules); http://tx.usgs.gov/aquifer/edwards.html
(posting hydrologic information about the Edwards Aquifer region); http://rio.twdb.state.tx.us
(detailing the State Water Plan and much additional water resource management and planning
information); http://www.gbra.org (cataloging information about the Guadalupe River and the
Guadalupe-Blanco River Authority).

2. The importance of the Edwards Aquifer as a water supply was recognized by the
federal government in 1975 when the U.S. Environmental Protection Agency (USEPA) declared
it the nation’s first “sole source aquifer” under the Safe Drinking Water Act of 1974, 42 U.S.C.
88 300f-300j (1994). The quality and quantity of water supplied throughout the history of the
region has been so high that San Antonio has relied on the aquifer as its only source of water.
Interview with Mike Thuss, President and CEO of the San Antonio Water System (1999). The
infrastructure necessary to deliver treated surface water to supply the city in the event of a
prolonged drought or to accommodate future growth is only now being built. Id. The use of
water by San Antonio’s largest water purveyor, the San Antonio Water System (SAWS), was
inefficient in the past, but has become more efficient in recent years. Id. SAWS reports that their
per capita water consumption had been reduced from 225 gallons per capita per day (gpcd) in
1982 to 143 gpcd in 2001, with an eventual goal of 140 gpcd. Susan Butler, Presenting LCRA-
SAWS Water Project Overview, San Antonio Water System: Planning Our Future for the Next
Fifty Years 4 (May 23, 2002). Until the Endangered Species Act litigation there was little
incentive for groundwater pumpers, to spend money to plug leaks.



2002] THE TEXAS EDWARDS AQUIFER

Figure 1.
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The aquifer stretches from Brackettville in Kinney County, east to San
Antonio in Bexar County, and northeast through Austin in Travis County
to Mills County northwest of Salado.® It consists of three segments: the
northern segment, the Barton Springs segment, and the San Antonio

3. http://www.edwardsaquifer.net.
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segment.* The San Antonio segment stretches about 200 miles from
Brackettville, east to San Antonio, and northeast to Kyle, Texas.> This
segment of the aquifer is one of the most permeable and productive
carbonate aquifers in the United States.® In total, the complexly faulted
karst groundwater formation encompasses a contributing zone of some
4400 square miles, a recharge zone of 1500 square miles, and a confined
zone of 2100 square miles, totaling some 8000 square miles.’

Figure 2.
Edwards (Balcones Fault Zone) Aquifer
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The Edwards Aquifer is a common pool resource undergoing a
transition to a regulated resource at a time when the aquifer is unable to
satisfy all demands for domestic, municipal, industrial, commercial,
agricultural, recreational, and environmental uses. Prior to regulation,

4. Id.

5. Id.

6. U.S. GEOLOGICAL SURVEY, MEMORANDUM, 1 (1997) (on file with author). The
aquifer is very transmissive due to the highly permeable and porous Edwards limestone. Most of
the aquifer’s permeability results from secondary porosity through joints, fractures, vugs, and
solution channels that are interconnected; W.B. KLEMT ET AL., TEX. DEP'T OF WATER RES.,
GROUND-WATER RESOURCES AND MODEL APPLICATIONS FOR THE EDWARDS (BALCONES FAULT
ZONE) AQUIFER IN THE SAN ANTONIO REGION, TEXAS 36 (1979).

7. EDWARDS AQUIFER AUTH., THE EDWARDS AQUIFER: A TEXAS TREASURE, 2 (undated).
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overlying land ownership was the sole legal requirement for participation
in the common pool resource that is the Edwards Aquifer.®

A simple analogy of the complex Edwards Aquifer likens it to a
bucket with different sized holes that represent the springs at several
levels from top to bottom. If the bucket is full of water, the water flows
out from all the holes at variable velocities depending upon the water
level in the bucket and the size and elevation of the holes. As the water
level declines, flow from each hole decreases until the lower edge of
each downward hole is reached, and then flow ceases. San Antonio,
Comal, and San Marcos Springs are examples of the holes in the bucket
and are also the sources of rivers of the same name, all of which
eventually flow into, and provide much of the base flow for, the
Guadalupe River.’

Comal and San Marcos Springs are among the largest springs in the
United States.’® Withdrawals from the Edwards have increased from
approximately 100,000 acre-feet (acft) in 1934, to a peak of 542,400 acft
during the drought year of 1989."* As withdrawals from the Edwards
Aquifer multiplied, the possibility that Comal and San Marcos Springs
could become intermittent, or cease to flow altogether, increased.

8. Garrett Hardin’s proposed solution to the exploitation of common pool resources is a
regime of coercion mutually agreed upon—i.e., some form of institutional control:

Picture a pasture open to all. ... Each herdsman will try to keep as many cattle as
possible on the commons. . .. More or less consciously, he asks, 'What is the utility to
me of adding one more animal to my herd? . .." The rational herdsman concludes that
the only sensible course for him to pursue is to add another animal. ... And another
and another . ... This is the conclusion reached by each and every herdsman sharing a
commons. ... Each man is locked into a system that compels him to increase his herd
without limit. . .. Freedom in a commons brings ruin to all.

Garrett Hardin, The Tragedy of the Commons, 162 SCIENCE 1243, 1244 (1968).

9. Todd H. \otteler, The Little Fish That Roared: The Endangered Species Act, State
Groundwater Law, and Private Rights Collide over the Texas Edwards Aquifer, 29 ENvTL. L.
845, 847-48 (1998), available at http://mww.edwardsaquifer.net/votteler.html [hereinafter Little
Fish That Roared].

10.  Other historical sources have indicated that Comal and San Marcos Springs were the
largest in the southwest. GUNNAR BRUNE, TEX. WATER DEV. BD., MAJOR AND HISTORICAL
SPRINGS OF TEXAS, 39, 45 (1975). However, because other springs across the United States have
declined, Comal and San Marcos Springs may have risen in rank. Comal Springs actually
consists of some eighteen or more spring openings. GUNNAR BRUNE, SPRINGS OF TEXAS, 1, 131
(1981). San Marcos Springs consists of some 200 outlets that originate from three large fissures,
and many small openings, at the bottom of Spring Lake. 1d. at 223.

11. U.S. GEOLOGICAL SURVEY, RECHARGE TO AND DISCHARGE FROM THE EDWARDS
AQUIFER IN THE SAN ANTONIO AREA, TEXAS, 2000 3 (2001).

12.  Somewhere south of the Edwards Aquifer downdip, a "bad water line" separates the
area of usable groundwater from the area where wells produce highly mineralized water. The bad
water line exists in close proximity to Comal and San Marcos Springs. The possibility of
saltwater encroachment into freshwater wells has been a concern since the drought of record.
There is disagreement among knowledgeable persons as to the risk of this line migrating into the
freshwater zone as a result of excessive aquifer withdrawals and inadequate recharge. Research
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Waters discharging from these springs comprise a significant, but
variable, portion of the surface water available downstream in the
Guadalupe River.®* Combined, these springs have contributed an annual
average of 325,800 acft of water into the Guadalupe River.* During
droughts the discharge from Comal and San Marcos Springs diminishes
in total volume, but increases in terms of its percentage contribution to
instream flows in the Guadalupe River and to freshwater inflows to the
river’s estuary and the San Antonio Bay; as Figures 4 and 5 illustrate, the
springs regularly provide the majority of flow in the Guadalupe River, as
well as the freshwater inflows to San Antonio Bay, during the frequent
droughts that occur in the region. Water from the aquifer also supports
the economies of agriculture-based counties west of the city, Comal and
Hays counties to the east, and counties in the Guadalupe River Basin all
the way to the Texas Gulf Coast.”®> Permits issued by the state to surface
water rights holders in the Guadalupe River Basin are based, in part, on
flows from the aquifer. Many permits for Guadalupe River water were
issued before withdrawals from the aquifer reached significant levels.

is currently underway to examine this risk. Todd H. Votteler, Water from a Stone: The Limits of
the Sustainable Development of the Texas Edwards Aquifer 186-188 (2000) (unpublished Ph.D.
dissertation, Southwest Texas State University) (on file with author) [hereinafter Water From a
Stone].

13.  Seeinfra Figure 4.

14. Based upon U.S. Geological Survey data on Comal and San Marcos Springs
discharge, the author has calculated that the mean daily discharge from Comal Springs from
December 19, 1927 to June 3, 1998, was 283 cfs. This includes 144 days of zero discharge
during the drought of record. The author calculated the mean daily discharge from San Marcos
Springs from May 26, 1956 to September 29, 1998, was 167 cfs. The combined mean discharge
was 450 cfs, which produces some 325,800 acft annually. This calculation compares favorably
with the USGS estimate of annual discharge from Comal and San Marcos Springs in 2000, a year
with low rainfall and therefore low recharge and heavy pumping (86% of all Edwards Aquifer
springs discharge) of 291,200 acft. See U.S. GEOLOGICAL SURVEY, RECHARGE TO AND
DISCHARGE FROM THE EDWARDS AQUIFER IN THE SAN ANTONIO AREA, TEXAS, 2000, 4 (2001)
[hereinafter Recharge/Discharge]. Discharge from all Edwards Aquifer Springs from 1934
through 2000 averaged 366,200 acft, and the median discharge was 375,500 acft. Id.

15. Edwards Aquifer springs were an important resource for early inhabitants of the
region. San Antonio, New Braunfels, San Marcos and Uvalde formed around Edwards Aquifer
springs long before wells were drilled into the aquifer. The use of artesian wells from the aquifer
dates back to 1884, when the first irrigation well was completed in Bexar County. TEX. BD. OF
WATER ENG’S, A PLAN FOR MEETING THE 1980 WATER REQUIREMENTS OF TEXAS 14, (John J.
Vandertulip ed., 1961). The withdrawal of groundwater began in earnest during the 1950s. Laura
Ann Wimberley, Reluctant Conservationists, Water Scarcity and Regional Interdependence:
Central Texas and the ‘Great Drought,” presented at the Southwest Social Science Association
(1997) (unpublished manuscript, on file with author). Until the record drought in that decade, the
aquifer was so prolific, and the demand so small, that pumping from wells appears to have made
little difference with regard to spring discharge. Today, many of the springs, such as San Antonio
Springs, rarely flow unless a flood fills the aquifer.
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Figure 3.
Nueces, San Antonio and Guadalupe Rivers
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Table 1. Summary of Edwards (Balcones
Fault Zone) Aquifer Hydrology*®

[Vol. 15

An acre-foot (acft)

325,851 gallons of water

Average annual recharge (1934-

Springs (1934-2000)

679,000 acft
2000)
Median annual recharge (1934-2000) 556,100 acft
Record lowest recharge (1956) 43,700 acft
Record highest recharge (1992) 2,486,000 acft
Discharge of all Edwards Aquifer Average 366,200 acft

Median 375,500 acft

Annual discharge from Comal and
San Marcos Springs in 2000 (86% of

' - 291,200 acft
all Edwards Aquifer springs
discharge)
Average annual discharge of Comal
and San Marcos Springs to the 325,800 acft
Guadalupe River (1927-1998)
Figure 4.

Comparison of the Contribution of Combined Comal and San
M arcos Springs Discharge to the Flow at Victoria, Texas,
and to the Bay and Estuary Inflows* During the 1996 Drought**
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*Inadditionto Guadalupe River discharge,total bay and estuary inflows
consist of San Antonio River discharge and inflowsfrom ungaged coastal basins.
**Datasourcesarethe USGS and TWDB. Channellosseswere appliedtothe
USGS spring discharge data based uponvaluesfromthe TNRCC Water

Availability Model Project.
Preparedby Kathy Rutledge.

16.

author.

See Recharge/Discharge, supra note 14, at 2-4. Critical period year calculation by
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Figure 5.

Comparison of the Contribution of Combined Comal and San
Marcos Springs Discharge to the Flow at Victoria, Texas, and to the
Bay and Estuary Inflows* During the 1956 Drought**
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* Inadditionto Guadalupe River discharge, total bay and estuary inflows consist of San Antonio
River discharge and inflows fromungaged coastal basins.

** Datasources are the USGS and TWDB. Channel losses were applied to the USGS spring
discharge data based upon values fromthe TNRCC Water Availability Model Project.

+ Comal Springs ceased to flow in June and resumed flowing in November.

++ Estimation uncertain because channel losses exceeded average.

Prepared by Kathy Rutledge.

The total volume of circulating water in the Edwards Aquifer is not
known with great certainty, but has been estimated at forty-five million
acre feet.'” However, much of this water is at depths that make its use
currently uneconomical.’® Aquifer levels are dependent upon highly
variable annual rainfall, recharge, and the rate of groundwater
withdrawals.® Much of the aquifer recharge occurs as the result of brief
but intense storms that supply water to the mostly perennial overlying
streams.® Average annual rainfall across the region varies from twenty-
two to thirty-six inches, with twenty-two to twenty-nine inches falling
over the key recharge counties of Kinney, Uvalde and Medina.** This

17. U.S. GEOLOGICAL SURVEY, GROUND-WATER STORAGE IN THE EDWARDS AQUIFER, SAN
ANTONIO AREA, TEXAS 1 (1996), available at http://tx.usgs.gov/reports/dist/dist-1996-01/dist-

1996-01.pdf.
18. Id.
19. 1d.

20. KLEMTETAL., supra note 6, at 23.

21. Rick lligner, The Edwards Aquifer: Political Prisoner, paper presented at the 89th
Annual Meeting of the Association of American Geographers 1, 2 (1993) (unpublished
manuscript, on file with author).
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recharge occurs where three major rivers, the Nueces, the San Antonio,
and Guadalupe, cross the aquifer recharge zone.?

The majority of the water enters the aquifer west of San Antonio as
runoff from storms that drain into the streams and rivers of the Nueces
River Basin that flow generally south across the recharge zone where
they come into direct contact with the porous Edwards limestone
outcrop.? The aquifer then generally flows south and southeast within
higher hydraulic gradients and lower permeabilities to the confined zone
with low hydraulic gradients and high permeabilities.** As the water
flows eastward within the confined zone, wells intercept a significant
portion of the aquifer’s annual recharge.” The presence of faults north
and northeast of Hondo, Texas, tends to redirect water flow to the
Southwest before it begins its easterly trip to the springs.”® The flow of
water is also redirected through the Knippa Gap Northwest of Uvalde,
Texas, an ill-defined geologic feature that restricts, to an unknown
degree, the flow of water from the western parts of the aquifer to the
east.”’

22. TobD ENGINEERS, EDWARDS AQUIFER OPTIMIZATION OVERVIEW 9 (1999)
(unpublished manuscript, on file with author).

23.  See KLEMTETAL., supra note 6, at 23.

24. 1d. Because the Edwards Aquifer is primarily recharged west of San Antonio and the
water reemerges east of San Antonio at Comal and San Marcos Springs, the aquifer has been
characterized as an enormous natural trans-basin diversion. Roger Nevola, Regulation of the
Edwards Aquifer-Conjunctive Management of Surface Water and Groundwater, paper presented
at the Texas Water Conservation Association, Mid-Year Technical Conference 11-12 (1989)
(unpublished manuscript, on file with author).

25.  KLEMTETAL., supra note 6, at 23.

26. RW. Maclay & L.F. Land, U.S. Geological Survey, Water-Supply paper 2336,
Simulation of Flow in the Edwards Aquifer, San Antonio Region, Texas and Refinements of
Storage and Flow Concepts 48 (1988). Faults include the Haby Crossing and the Medina Lake
fault.

27. This feature influences the movement of water through the aquifer much as a
spillway does for a surface reservoir. ToDD ENGINEERS, supra note 22, at 16. Under normal
conditions, cross-formational flow from the Shallower Trinity Aquifer provides 64,000 acft to the
Edwards Aquifer. ROBERT E. MACE ET AL., TEX. WATER DEV. BD., GROUNDWATER AVAILABILITY
OF THE TRINITY AQUIFER, HiLL COUNTRY AREA, TEXAS: NUMERICAL SIMULATIONS THROUGH
2050, at 85, 103 (Sept. 2000). For this reason the management of the Trinity Aquifer influences
the hydrology of the Edwards Aquifer as well as the Guadalupe River.
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Figure 6.
Total Annual Recharge vs.
Total Annual Withdrawals, 1934-2000
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In water supply planning, the question is not how much water can
be supplied from a particular source during periods of average rainfall;
rather, the question is, how much water can be supplied during historical
droughts?  Significant droughts and floods occur frequently in the
Edwards Aquifer region.®® The resulting wide variations in recharge
make water supply planning very difficult in the Edwards region.?

Major multiyear droughts affecting the Great Plains (including the
Edwards region) have occurred once or twice a century for the last 400
years.*® In Texas, the critical drought period used for planning and
management purposes is called the drought of record, meaning generally
the worst drought that has occurred in a region since detailed records

28. B.D. Jones, U.S. Geological Survey, Water-Supply Paper 2375, National Water
Summary 1988-89 Hydrological Events and Floods and Droughts 513 (1991).

29. Seesupra Table 1. In subhumid to semiarid regions, such as the Edwards, with a dry
climate, runoff tends to be more variable than in regions that receive more rainfall. See LUNA B.
LeopPoLD, A VIEW OF THE RIVER 96 (1994).

30. Connie Woodhouse & Jonathan Overpeck, 2000 Years of Drought Variability in the
Central United States, 79 BuLL. AM. METEOROLOGICAL SOC’Y 2693, 2698 (1998).
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have been kept. For Texas and the Edwards Aquifer, the drought of
record is that which occurred from 1950 to 1957.% Comal Springs
ceased to flow for 144 days in 1956, and the Bexar County groundwater
index well for the Edwards Aquifer, J-17, declined to a record low 612.5
feet (ft) above mean sea level (msl) on August 17, 1956.% On average, a
similar drought can be expected to occur once in every 50 to 100 years.*

Regions underlain by karst aquifers, particularly those such as the
Edwards that provide nearly all of an area’s water supply, are distinctly
vulnerable to droughts, because they can experience noticeable effects
even from droughts of short duration.*® The detrimental effects
accompanying a drought of record would probably be far greater today,
because of the growth in population and the size of the economy.* Also,
the greater efficiency of water use renders the region more vulnerable.
For example, the impacts of water shortages during a drought can be
more severe for efficient municipal water systems that have little waste
to eliminate during emergencies.*

The challenge represented by droughts to those who depend on
Edwards water is made even greater in the absence of readily available
water supply alternatives. Most of the storage in Texas surface water
reservoirs is permitted on a firm yield basis, with the firm yield volume
being the maximum quantity of water reliably available during a repeat
of the drought of record.*” While the drought of record is the event
which water supply planning strategies are designed to withstand, at least
ideally, droughts worse than the drought of record have almost certainly
occurred in the past and may await somewhere over the horizon.

31. Tex. WATER Dev. BD., WATER FOR TEXAS: A CONSENSUS-BASED UPDATE TO THE
STATE WATER PLAN, technical app. GP-6-2, 2-36 (1997). By the end of 1956, about 94% of
Texas” 254 counties were classified as disaster areas for lack of precipitation. Recharge to the
aquifer was below average for each of the fourteen years from 1942 to 1956, with an annual
average recharge of 300,600 compared to 679,000 acre-feet for the period of record, 1934-2000.
See Water from a Stone, supra note 12, at 73.

32.  Water from a Stone, supra note 12, at 209. Glenn Longley, The Relationship Between
Long Term Climate Change and Edwards Aquifer Levels, with an Emphasis on Droughts and
Spring Flows, paper presented at the 24th Water for Texas Conference, Austin, Texas 113 (1995).
During the drought of record, industries that depended on the flow from Comal and San Marcos
Springs and flood runoff into the Guadalupe River continued to operate only through
implementation of emergency measures such as recirculating water systems. ROBERT L. LOWRY,
TEX. BD. OF WATER ENG’S, BULLETIN 5914: A STUDY OF DROUGHTS IN TEXAS, 34 (1959).

33.  Jones, supra note 28, at 518; Tex. WATER DEev. BD., supra note 31, at GP-6-2, 2-36.

34. Tex. WATER DEv. BD., supra note 31, at GP-6-2.

35. Droughts have driven the development of Texas water management policies,
programs and law. Accordingly, major water legislation and litigation have followed droughts.

36.  NATURAL RES. LAW CTR., UNIV. OF CO., RESTORING THE WATERS 41 (1997).

37.  Water Demand/Drought Management Technical Advisory Committee of the
Consensus State Water Plan, Potential Impacts of Drought in Texas, paper delivered at the
Planning for the Next Drought: A National Drought Mitigation Center Workshop 4 (1998).
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B. Surface and Groundwater Regulation in Texas

Historically, there was no limit to groundwater withdrawals from
the Edwards Aquifer.®® Groundwater in Texas has been governed by the
English common law concept known as “the rule of capture,” the right of
capture, the law of absolute ownership, as well as other names.** In
accordance with this rule, underground water can be withdrawn by an
owner of the overlying land, even from beneath adjoining owners’ land,
unless a state statute specifies otherwise.” In addition, remedies in tort
law are unavailable to an adjoining landowner whose available
groundwater is adversely affected by someone else’s pumping unless
there is waste.** By contrast, surface water in Texas is governed by the
appropriative water rights doctrine, also known as prior appropriation,
which is common in most western states.”” Under this doctrine, surface
water is held in trust by the state for the benefit of all the people, subject
to a state-granted right to use.* Those who are “first in time” are “first in
right” to take or divert water from a surface watercourse or reservoir and
apply it to a beneficial use.* Surface water rights are subject to another
rule that maintains that a water right holder must “use it or lose it,”
meaning that unused water rights are subject to cancellation.*

As coexisting legal frameworks, prior appropriation and the rule of
capture encourage incompatible behaviors by water users, depending
upon the source. They contribute to the deleterious effects of droughts
by treating surface and groundwater as separate legal entities. The
separation ignores the fundamental hydrologic connection between them
and provides no incentives for their efficient conjunctive use.”® This
legal and hydrological dichotomy is a complicating factor for those with
the responsibility for managing water in Texas, particularly for the
Edwards Aquifer and the Nueces, San Antonio, and Guadalupe Rivers
because of the degree of interaction between these systems.

38. RONALD A. KAISER, TEX. WATER RES. INST., HANDBOOK OF TEXAS WATER LAW:
PROBLEMS AND NEEDS 32 (1987).

39.  See Houston & T.C. Ry. Co. v. East, 81 S.W. 279 (Tex. 1904).

40. KaAISER, supra note 38, at 32.

41. Id.

42. Seeid. at 18.
43. Id. at 19-20.
44, Id. at 22.

45.  Seeid. In reality, the involuntary cancellation of water rights is not enforced in Texas.

46. The 1968 Texas Water Plan describes the disconnection between ground and surface
law: “The situation is paradoxical when one realizes the actual interrelationship of ground and
surface water development for future State needs and the necessity for adequate ground water
supplies to meet future municipal and domestic requirements in certain areas.” TEX. WATER DEV.
BD., THE TEXAS WATER PLAN, 11-29 (1968).
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In 1949, the Texas Legislature chose local groundwater districts,
with limited powers to prescribe spacing of wells and production limits,
as the preferred method for managing groundwater under the rule of
capture in areas where problems were emerging.*” By the beginning of
2002, forty-eight local groundwater districts, covering much of the state,
had been created and confirmed by local elections and are actually
functioning to regulate withdrawals to some degree.®

Over the years, the Legislature has made two unusual exceptions to
the rule of capture to address two different problems arising from
overdrafting of aquifers. In 1975, the Legislature created the Harris-
Galveston Coastal Subsidence District to limit pumping from the Gulf
Coast Aquifer because pumping had caused land to subside in the area by
as much as ten feet.*® The second exception is the creation of the
Edwards Aquifer Authority (EAA) in 1993 to limit withdrawals to
protect endangered species and guarantee minimum flows of
groundwater from Comal and San Marcos Springs into the Guadalupe
River.®

C. Ecology

While the water needs of the growing population of the Edwards
region were once the sole determinant of the allocation of groundwater, a
concern for the aquifer’s unique ecology is now an important competing
consideration. The Edwards Aquifer is considered one of the most
diverse aquifer ecosystems in the world.>* The U.S. Fish and Wildlife
Service (USFWS) within the Department of the Interior considers the

47.  KAISER, supra note 38, at 72.

48. E-mail from Harvey Everheart, President, Texas Alliance of Groundwater Districts, to
author (Jan. 8, 2002) (on file with author). Texas has chosen single county groundwater districts
as the preferred method for managing aquifers that can extend from one end of the state to the
other.

49.  RICK CALLAWAY, HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT: A REPORT ON
ITS CREATION, POWERS, LIMITATIONS OF POWERS AND PROGRESS 1 (1986). The District was
created, “to provide for the regulation of the withdrawal of groundwater within the boundaries of
the District for the purpose of ending subsidence which contributes to or precipitates flooding,
inundation or overflow of any area within the District, including without limitation rising water
resulting from storms or hurricanes.” 1d. at 2. The constitutionality of the District was upheld in
Beckendorff v. Harris-Galveston Coastal Subsidence District, 558 S.W.2d 75 (Tex. Civ. App.
1977).

50.  Edwards Aquifer Authority Enabling Act, ch. 626, 1993 TeX. GEN. LAws 2355.

51. Glenn Longley, The Edwards Aquifer: Earth’s Most Diverse Groundwater
Ecosystem?, 11 INT’L J. OF SPELEOLOGY 123, 127 (1981). Within the aquifer, species exist that
are found nowhere else and of which little is known. Blind catfish (species), such as the
widemouth blindcat, are occasionally pumped from the aquifer from wells almost 2,134 feet
deep. GLENN LONGLEY & HENRY KARNEI, U.S. FISH AND WILDLIFE SERVICE, STATUS OF SATAN
EuroYSTOMUS HUBBS AND BAILEY, THE WIDEMOUTH BLINDCAT 6 (1978).
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Comal and San Marcos Springs ecosystems to contain one of the greatest
known diversities of organisms of any aquatic ecosystem in the
Southwest.** This is in part because the constant temperature and flow of
the high quality waters of the aquifer create unique ecosystems that
support the development of species that are restricted geographically and
do not occur elsewhere.”® Comal and San Marcos Springs are the
remaining major natural discharge points from the Edwards Aquifer, as
well as habitat for one threatened and seven endangered species listed by
the USFWS.>* All these species are aquatic and inhabit ecosystems
dependent on the Edwards Aquifer.>®> The USFWS recovery priority for
these species indicates that each faces a high degree of threat and a low
potential for recovery, and the survival of each species is in conflict with
development projects or other forms of economic activity.”®

During dry periods, when withdrawals from the aquifer increase,
and flow from the springs diminishes to critical levels, aquatic habitat is
impacted, causing “takes” of species listed under the Federal Endangered
Species Act (ESA); and the flow of surface water downstream in the
Guadalupe River decreases.”” Extremely low flow, or no flow, from
these springs places the species in “jeopardy.” Under the ESA, the take
of a threatened or endangered species by any person subject to the

52.  SAN MARCOS/COMAL RECOVERY TEAM, U.S. FISH AND WILDLIFE SERV., SAN MARCOS
AND COMAL SPRINGS AND ASSOCIATED AQUATIC ECOSYSTEMS (REVISED) RECOVERY PLAN 121, 6
(1996) [hereinafter RECOVERY PLAN].

53. Id.

54. The San Marcos salamander (Eurycea nana) is listed as threatened. Id. The San
Marcos gambusia (Gambusia georgei), Texas wild-rice (Zizania texana), fountain darter
(Estheostoma fonticola), Texas blind salamander (Typhlomolge rathbuni), Comal Springs riffle
beetle (Heterelmis comalensis), Comal Springs dryopid beetle (Stygoparnus comalensis), and
Peck’s cave amphipod (Stygobromus pecki) are listed as endangered. Id. All but the subterranean
Texas blind salamander occur in spring-fed systems. See id. at 7. Critical habitat has been
designated only at San Marcos Springs, and is designated for all listed species, except the Texas
blind salamander and the Comal Springs riffle beetle. In addition to the threatened and
endangered species, there are other rare and endemic species dependent on the Edwards Aquifer
classified by the USFWS as candidates for listing. Historically, San Marcos gambusia
populations were sparse. San Marcos/Comal Springs Recovery Team, supra note 52, at 28.
Originally listed in 1980, no individuals were collected during sampling in at least 15 attempts
between 1982 and 1995, raising the possibility that the gambusia is extinct. 1d. The fountain
darter and Comal Springs riffle beetle are the only species listed at both Comal Springs and San
Marcos Springs.

55. Seeid.at6.

56. Id.at27.

57. Take means “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct.” Endangered Species Act, 16 U.S.C. § 1532
(19) (2001). A “take” is an event that may affect as few as one individual of the species.
“Jeopardy” is not defined in the Act.
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jurisdiction of the United States, constitutes a violation of the Act.®
Withdrawals from the Edwards Aquifer for municipal, industrial,
agricultural, recreational, and other uses contribute to the reduction of
spring discharge at Comal and San Marcos Springs, which in turn can
cause takes of the listed species.”

In 1993, during the Sierra Club v. Babbitt litigation over the
protection of endangered species, the USFWS provided the United States
District Court in Midland, Texas, with its “best professional judgment”
of the flow/discharge rates at which take and jeopardy occur for the
species of concern at Comal and San Marcos Springs.® These thresholds
are characterized by the USFWS as conservative, and a statement was
added to the flow determinations that the judgments may change to
reflect more accurately the best available scientific and commercial
information as that information becomes accessible.**

A flow rate of 200 cfs at Comal Springs, below which “take”
occurs, and 100 cfs at San Marcos Springs, below which jeopardy
occurs, are the presumed tripwires for an ESA enforcement action.®* A
review of United States Geological Survey (USGS) spring discharge data
confirms that Comal Springs typically declines below the critical 200 cfs
level before San Marcos Springs declines below the critical 100 cfs

58.  The definition of person includes private citizens, agencies, and any other individual
or group. See id.

59.  Sierra Club v. Lujan, No. MO-91-CA-069, 1993 WL 151353, 6 (W.D. Tex. Feb. 1,
1993). [Ed. Note: Though the case was filed initially as Sierra Club v. Lujan, the subsequent
proceedings are commonly referred to as Sierra Club v. Babbitt reflecting the changes in
Department of Interior Secretaries.]

60. Notice of Filing of Springflow Determinations Regarding ‘Take’ of Endangered and
Threatened Species, submitted by Charles R. Shockley on behalf of U.S. Department of Justice,
Environmental and Natural Resources Division following Sierra Club v. Lujan, No. MO-91-CA-
069, 1993 WL 151353 (W.D. Tex. Feb. 1, 1993) (on file with author) [hereinafter Take Notice];
Notice of Filing of Springflow Determinations Regarding Survival and Recovery and Critical
Habitat of Endangered and Threatened Species, submitted by Charles R. Shockley on behalf of
U.S. Department of Justice, Environmental and Natural Resources Division following Sierra
Club v. Lujan, No. MO-91-CA-069, 1993 WL 151353 (W.D. Tex. Feb. 1, 1993) (on file with
author) [hereinafter Survival Notice].

61. The USFWS provided the following qualifying language when determining the take
levels:

In reviewing available information and interviewing various experts, the Service found

more data available for basing flow level determinations for some of the listed species

than for others. In addition, there are significant gaps in knowledge upon which to

base minimum flow level findings for all of the species. Because this evaluation was

conducted with much less data than are normally available, this document renders the

Service’s best professional judgment on the levels where “take” occurs. If sufficient

data are not available, the Service acts conservatively to be certain that irrevocable

harm to listed species is unlikely to occur from the action(s) being evaluated.

Id. at 1.
62. See Take Notice and Survival Notice, supra note 60.
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level.®® For this reason, the endangered fountain darter at Comal Springs
is typically the first species to be affected by declining spring discharge,
and therefore the population of the darter serves as an indicator of stress
to the Edwards Aquifer system.** Recall the earlier bucket analogy. Any
water in the aquifer above the elevation of the San Marcos Springs, 573
ft msl, is only in temporary storage since the San Marcos Springs are the
lowest surface outlet for the aquifer.®® Since the sustained flow of 200
cfs from the Comal Springs is critical for protecting the fountain darter,
the elevation of those springs, 623 ft msl, plus a flow of 200 cfs, become
the significant benchmarks for protecting the endangered species.®®
While Comal Springs ceased to flow for 144 days in 1956, there is no
record that San Marcos Springs has ceased to flow during the last 10,000
years.®’

When the springs are diminished to the point where fountain darters
are being “taken,” flows from the aquifer to downstream ecosystems and
users in the Guadalupe River are also diminished. In addition, the
Guadalupe River provides freshwater inflows to San Antonio Bay, winter
home of the majority of migratory endangered whooping cranes (Grus
americana).”

Il.  SIERRA CLUBYV. BABBITT: PUMPING LIMITS MANDATED

The landmark legal case concerning the Edwards Aquifer has been
Sierra Club v. Babbitt.*® The Edwards Aquifer litigation under the
provisions of the Endangered Species Act was motivated by two desires
of the plaintiffs: (1) to protect the unique species found in the Comal and
San Marcos Springs ecosystems and (2) to assure a continued minimum

63. See U.S. GEOLOGICAL SURVEY, supra note 14, tab. 2.

64. The original population of fountain darters was extirpated from the Comal Springs
ecosystem when the springs ceased to flow in 1956. Fountain darters from San Marcos Springs
were reintroduced into Comal Springs in 1975 and 1976; however, the darters at Comal Springs
are not classified as an experimental population. T.L. ARSUFFI ET AL., ECOLOGY OF THE
INTRODUCED GIANT RAMS-HORN SNAIL, MARISA CONUARIETIS, IN THE COMAL RIVER ECOSYSTEM

4 (1990).
65.  Water from a Stone, supra note 12, at 229.
66. Id.

67. Three points have been cited to support this conclusion: (1) no known record exists
indicating flow has ever ceased; (2) the development of great biological diversity and unique
endemic plants and animals; (3) and the archeological record of continuous human habitation
going back at least as early as 9200 BC. GLENN LONGLEY, SAN MARCOS RIVER MANAGEMENT
PLAN, REPORT PHASE Il (1991) (on file with author).

68. See Determination of Critical Habitat for the Whooping Crane, 43 Fed. Reg. 20938,
20942 (Mar. 9, 1978); see also http://species.fws.gov/bio_whoo.html.

69. For more details on Sierra Club v. Babbitt, as well as other Edwards Aquifer cases,
see Little Fish That Roared, supra note 9.
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flow of surface water in the Guadalupe River downstream of the
springs.™

In 1991, the Sierra Club filed a suit in the United States District
Court in Midland, Texas, alleging that the Secretary of the Interior and
the USFWS had allowed takings of endangered species by not ensuring a
water level in the Edwards Aquifer adequate to sustain the flow of Comal
and San Marcos Springs to protect the endangered species it had
named.” In Sierra Club, the Sierra Club, joined by the Guadalupe-
Blanco River Authority among others, requested that the defendant be
enjoined to restrict withdrawals from the Edwards Aquifer under certain
conditions and develop and implement recovery plans for named
endangered and threatened species found in the aquifer and at Comal and
San Marcos Springs.”

A nonjury trial was held in the United States District Court, Western
District of Texas, in November 1992.° On February 1, 1993, the
presiding Judge, Lucius D. Bunton 111, ruled in favor of the plaintiffs and
required the USFWS to determine the minimum spring discharge
requirements to avoid take and jeopardy of the listed species in both
springs:

| entered my judgment in January 1993 and essentially found that the
overpumping from the Edwards Aquifer could indeed endanger the species
that | had previously found were endangered in the Comal and San Marcos
Springs. In the finding | expressly stated that the solution should be by the

70. The second motivation is an example of a transboundary water issue known as
sequential power dispute. Olen P. Matthews, Judicial Resolution of Transboundary Water
Conflicts, 30 WATER REs. BuLL. 375 (1994). Sequential power conflicts can occur when water
flows from one jurisdiction to another. Id. Typically, a dispute ensues as the result of concerns
on behalf of the receiving jurisdiction. See id. at 376-78. In the Edwards Aquifer region, as
surface water enters the aquifer recharge zone it leaves the appropriative water rights jurisdiction
of the Nueces, San Antonio, or Guadalupe-Blanco River Authorities and the state. It becomes
groundwater by percolating into the Edwards limestone. Prior to creation of the EAA the
groundwater was governed solely by the rule of capture, and was therefore unregulated. When
the groundwater discharges from Comal and San Marcos Springs it again becomes surface water,
subject to the jurisdiction of Guadalupe-Blanco River Authority and the state. On its journey, the
water, until 1996, passed from regulated, to essentially unregulated, and then back to regulated
jurisdictions. Former GBRA general manager John Specht has stated that the GBRA's
motivation in Sierra Club v. Babbitt was to protect the water resources of the Guadalupe River
Basin, as contrasted with the Sierra Club’s interest in protecting the threatened and endangered
species. Interview with John Specht, Former General Manager of the Guadalupe-Blanco River
Authority (1999). Specht believed action had to be taken before another crisis similar to the
drought of record. His goal was to assure that, during a repeat of the drought of record, while
Comal Springs might cease to flow for a short period of time, San Marcos Springs would
continue to flow, assuring some surface flow downstream in the Guadalupe. Id.

71.  Sierra Club v. Lujan, No. MO-91-CA-069, 1993 WL 151353, at *30 (W.D. Tex. Feb.
1,1993).

72.  Seegenerally id.

73.  Id.at*1.
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state rather than the federal government, and | would give the state an
opportunity to address the matter in the coming session of the Texas
Legislature.

The Legislature passed an act, but after the session was over, the
legislation was submitted to the Attorney General of the United States, and
it found that the act violated the Voting Rights Act. The Legislature didn’t
meet again for two years. In the early “90s this delay did not make a lot of
difference because it was raining on the aquifer, and the yards and farms on
the aquifer were not using as much water as in times of drought.

In April 1994 the Sierra Club (because the land was getting dry) filed
a motion to expand the lawsuit and wanted me to declare an emergency
and take control of the aquifer. Needless to say, this really grabbed the
attention of the people of San Antonio.”

Bunton ruled that, if the Texas Legislature did not adopt a
management plan to limit withdrawals from the aquifer by the end of its
then-current session, the plaintiffs could return to the court and seek
additional relief.” The Sierra Club indicated that, if it had to return to
the District Court 1993, it would seek regulation of the aquifer by having
it placed under federal judicial control through the USFWS.™

The issues raised in Sierra Club were resolved, at least temporarily,
on February 26, 1996, after the USFWS published the San Marcos and
Comal Springs and Associated Aquatic Ecosystems (Revised) Recovery
Plan (Recovery Plan) for the threatened and endangered species at
Comal and San Marcos Springs.”” The Recovery Plan acknowledges
that the key issue to survival of the listed species is the conservation of
the aquatic ecosystems at Comal and San Marcos Springs dependent on
their flow, as well as the aquifer itself.”®

74.  Lucius D. BUNTON Il A BIT oF BUNTON: MEMOIRS BY Lucius D. BunTon 1, at
310, 311 (1999).

75.  Sierra Club, 1993 WL 151353, at *34.

76.  Telephone Interview with Stuart Henry, Attorney for the Sierra Club (July 3, 2002).

77. U.S FISH AND WILDLIFE SERVICE, SAN MARCOS/COMAL RECOVERY TEAM, SAN
MARCOS AND COMAL SPRINGS AND ASSOCIATED AQUATIC ECOSYSTEMS (REVISED) RECOVERY
PLAN (1996).

78.  Sierra Club, 1993 WL 151353, at *51. The Recovery Plan lists first among the
actions needed to protect the listed species: “1. Assure sufficient water levels in the Edwards
aquifer and flows in Comal and San Marcos Springs to maintain habitat for all life stages of the
five listed species [three more species were added afterwards] and integrity of the ecosystem
upon which they depend.” 1d. at Executive Summary.
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I1l. EDWARDS AQUIFER AUTHORITY
A. The Texas Legislature Creates the Edwards Aquifer Authority

The next session of the Texas Legislature offers the last chance for
adoption of an adequate state g)lan before the ‘blunt axes’ of Federal
intervention have to be dropped.’

Senate Bill 1477, or the Edwards Aquifer Authority Enabling Act,
was adopted by the Legislature on May 30, 1993, one day before the
deadline for threatened federal action.** The Act created a conservation
and reclamation district, named the Edwards Aquifer Authority (EAA or
the Authority).®® The EAA was charged with regulating groundwater
withdrawals pursuant to the Conservation Amendment in the Texas
Constitution, Article XVI, 859, replacing the rule of capture in five
counties and portions of three others, with a permit system.’? The
Authority replaced the Edwards Underground Water District (EUWD),
which at that time covered only three counties overlying the aquifer.®®
Under the Act annual withdrawals are eventually to be limited to 450,000
acft before December 31, 2007, and to 400,000 acft thereafter, unless
drought conditions require more severe restrictions.** By December 31,
2012, “the authority [EAA] ... shall ... ensure that ... the continuous
minimum springflows of the Comal Springs and the San Marcos Springs
are maintained to protect endangered and threatened species to the extent

79. Id. at 29; Finding 196, Amended Findings of Fact and Conclusions of Law, Sierra
Club v. Lujan (May 26, 1993).

80. See EAAEnabling Act, ch. 626, 1993 TEX. GEN. LAWS 2355.

81. Id. Asalluded to earlier, after the Legislature adjourned, an objection to the make-up
of the governing board of the EAA under the federal Voting Rights Act of 1965, 42 U.S.C. 1971-
1973 (1994), prevented the Authority’s activation. In fourteen states with a past history of
discrimination against minority voters, any change affecting voters or elections in political
subdivisions must be submitted to the U.S. Department of Justice (USDQJ) for preclearance. The
Mexican American Legal Defense and Education Fund (MALDEF) opposed preclearance of the
procedure for choosing EAA board members. On November 19, 1993, USDOJ’s Civil Rights
Division agreed with MALDEF and objected to the new law “insofar as it replaces the previously
elected governing body [of the Edwards Underground Water District] with an appointed board
[for the EAA].” Houst RESEARCH ORG., TEX. HOUSE OF REPRESENTATIVES, REGULATING THE
EDWARDS AQUIFER: A STATUS REPORT, 2 (1994). The USDOJ was concerned that Hispanic
voters in the former Edwards Underground Water District would not have the same opportunity
to be represented on the appointed EAA board.

82. EAAEnabling Act, ch. 626, § 1.14.

83. The Edwards Underground Water District (EUWD) was created by the Texas
Legislature in 1959 after the drought of record ended in 1957. See House RESEARCH ORG,, supra
note 81, at 15. Attempts to create the EUWD had failed in the Legislature during the 1955 and
1957 sessions.

84. EAAEnabling Act, ch. 626, 88 1.14(b)-(c).
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required by federal law.”® The EAA is specifically charged by Senate
Bill 1477 with protecting threatened and endangered species.®

As a result of the judgment in Sierra Club v. Babbitt the Federal
District Court contributed to the end of the rule of capture in the Edwards
Aquifer by encouraging the Legislature to create a system to regulate
pumping. The EAA was established to supervise the transition from a
pure rule of capture system to a hybrid permit system.®” The exercise of
individual permits are still not subject to remedies under tort law.® If
individual well owners were to have the ability to sue each other for
damages when levels of the aquifer declined below well intakes, it could
potentially undermine the authority of the EAA to regulate the aquifer on
a holistic basis.

The EAA has four primary tasks.* The first is to adopt a plan for
restricting withdrawals during periods when the aquifer level and spring
discharge rates are approaching levels adversely affecting endangered
species, i.e., a critical period management plan (CPMP).*® The second is
to issue permits for groundwater pumping based on historical use.”* The
third is to limit total pumping from the aquifer through a series of staged
reductions.”*  The fourth is to manage the aquifer through the
development and implementation of groundwater management plan and
the assessment of pumping fees to finance the operation of the
Authority.*® Though the EAA has additional responsibilities, these four
are the primary responsibilities assigned by the Texas Legislature to
resolve the transboundary water disputes associated with the aquifer.
The EAA was originally intended to assume these responsibilities on
September 1, 1993.% A series of legal challenges delayed the EAA’s
operation until a decision by the Texas Supreme Court regarding the
constitutionality of its Enabling Act on June 28, 1996.* As of June 2002,
three of the four primary tasks delegated by the Legislature had not been
completed.

85. 1d. § 1.14(h).

86. Id. §8 1.14(a)-(0).

87.  Amicus Edwards Authority Brief on the Merits, 5, Sipriano v. Great Spring Waters of
Am., Inc., 1 S.W.3d 75 (Tex. 1999) (No. 98-0247).

88. Id.

89. See EAAEnabling Act, ch. 626, 1993 TEx. GEN. LAws 2355.

90. Id. §1.26(a).

91. Id.81.16.

92. Id. 8 1.14(b)-(c).

93. ld.881.25-1.29.

94. Id.84.02.

95.  See Barshop v. Medina County Underground Water Conservation Dist., 925 S.W.2d
618 (Tex. 1996).
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In addition to the EAA, Senate Bill 1477 created the South Central
Texas Water Advisory Committee (SCTWAC), to “[a]dvise the EAA
Board of Directors on downstream water rights and issues” among other
duties.®® In its most recent review of the EAA, the SCTWAC made
observations concerning three of the four responsibilities of the EAA:

e Delays in the enforcement of the statutory limit on
withdrawals;

e Overestimation of available aquifer water for planning
purposes; and

e Inadequacy of trigger levels for the implementation of drought
management rules, and inadequacy or reduction measures at
low aquifer levels.”

These concerns will be addressed below in reverse order.

B. Critical Period Management Plan

The EAA was charged by the Texas Legislature to adopt permanent
rules called the Critical Period Management Plan (CPMP) by September
1, 1995, on the second anniversary of what was anticipated to be the
birth date of the EAA.*® The CPMP is the set of rules that prescribe how
withdrawals from the aquifer will be restricted before spring discharge
rates reach critical levels at Comal and San Marcos Springs resulting in
take or jeopardy of the listed species and violations of the Endangered
Species Act.*® Since the challenge to the constitutionality of Senate Bill
1477 delayed the formation of the EAA, the deadline for the adoption of
the CPMP was moved to June 28, 1998.'° As of June, 2002, the EAA

96. NAISMITH ENG’G, S. CENT. TEX. WATER ADVISORY COMM., REPORT OF THE
EFFECTIVENESS OF THE EDWARDS AQUIFER AUTHORITY, 1 (2000).

97. Id.at7.

98. EAAEnabling Act, ch. 626, 1993 TEX. GEN. LAws 2355, § 1.25.

99. Id.81.26.

100. The original deadline in Senate Bill 1477 for adopting CPMP was two years after the
original September 1, 1993 activation date of the EAA: “(a) Consistent with Section 1.14 of this
article, the authority shall develop, by September 1, 1995, and implement a comprehensive water
management plan that includes conservation, future supply, and demand management plans.”
The delay in the activation in the EAA postponed the date for the demand management plans
until two years after the Texas Supreme Court’s decision on June 28, 1996. Barshop v. Medina
County Underground Water Conservation Dist., 925 S.W.2d 618 (Tex. 1996). In 2000, the EAA
adopted a measure to trigger Stage 111 pumping reductions, a ban on lawn watering, when Comal
Springs dropped below 150 cfs. Edwards Aquifer Authority, measure adopted at the regular
meeting of the Board of Directors, August 23, 2000. However, when Comal Springs actually
reached 150 cfs in September 2000, EAA Board Chairman Michael Beldon explained before the
San Antonio City Council that the ban was a mistake. Jerry Needham, Sprinkler Ban Called
Mistake; EAA Admits Measure Premature; Council Rejects Enforcement, SAN ANTONIO EXPRESS-
NEws, Sept. 15, 2000, at 1A. Recently, the EAA has proposed the incorporation of spring
discharge rates throughout the CPMP in conjunction with the use of groundwater index wells to
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had yet to adopt CPMP rules, missing the revised deadline by nearly four
years. Instead, as a short-term substitute, the Stage Il Emergency
Droughtl(!\l/lanagement Plan Rules of 2000 were adopted by EAA on May
1, 2000.

Historically, drought management plans developed in the San
Antonio area were triggered by an “index well” (J-17) at Randolph Air
Force base rather than spring flows at Comal and San Marcos.
Therefore, the EAA has relied primarily on the levels of three regional
groundwater wells (see Figure 2) to initiate restrictions on groundwater
withdrawals. The levels of the three regional groundwater wells were
selected by the EAA to serve as proxies to anticipate when discharge
rates for actual spring flow approach critical levels.'*

An examination of the trigger levels used in various drought
management plans and the levels for the J-17 index well in San Antonio
demonstrates that groundwater withdrawals from the aquifer, 