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Edwards Aquifer Optimization Program Update (continued)
by John Hoyt, Program Manager - Aquifer Science

In addition to the OTS-related items
underway or have been completed:

e Texas wild-rice reproduction.

Florida Groundwater Management District, and AWWARF. Six
universities and two groundwater management districts will also
provide in-kind services for the project.

On August 27, the R&T Committee voted to recommend the board
approve an interlocal cooperation agreement (ILA) between the
Authority and Texas A&M University (TAMU) for a study titled
"Augmenting Groundwater Recharge Through Brush Control: A
Feasibility Study." If approved by the board, the ILA with TAMU
will determine if recharge to the Edwards Aquifer can be enhanced
through the reduction of Ashe Juniper and other woody species
(brush) and if so, to what extent. The study will examine the
dynamics of precipitation and groundwater recharge by monitoring
shallow caves before, during, and after brush removal.

discussed above, the following OTS-related studies are currently

" Comprehensive and Critical Period Monitoring Program to Evaluate the Effects of Variable Flow
on Biological Resources in the Comal and San Marcos Springs Ecosystems.

* Cagle's Map Turtle instream flow and habitat requirements (completed).
* Edwards Aquifer computer model development.
" Karst aquifer modeling research (AWWARF study).
" Improved aquifer parameter estimation for computer model in-put data sets (completed).
" Edwards Aquifer freshwater/saline water interface studies.
* Hydrologic budget analysis of Medina Lake and Diversion Lake for the North Medina County

Flow Path Study.
* Electromagnetic survey in the vicinity of Seco Sinkhole (completed).
" Analysis of structural controls on the Edwards and Trinity Aquifers interface in the Camp Bullis

Quadrangle and surrounding area.
" Analysis of structural controls on the Edwards and Trinity Aquifers interface in the Helotes

Quadrangle.
" Tracer testing of aquifer flowpaths at Comal and San Marcos springs.
" Leona Formation geophysical survey.
* Development of updated methods for calculating recharge to the Edwards Aquifer (Blanco and

Nueces River basins completed).
" Statistical Analysis of Hydrologic Data (completed).
" Edwards Aquifer fracture/conduit study.
" Evaluation of water quality and water quantity benefits of woody species best management

practices on selected watersheds in the Edwards Aquifer region.
" Evaluation of augmentation methodologies in support of in-situ refugia at Comal and San Marcos

springs.

If you have questions regarding the EAOP or studies listed above, please call John Hoyt, Program
Manager - Aquifer Science.



The Authority operates 65 "real-time" precipitation gauges that transmit data to the Authority office every
6 minutes. The rain gauges are generally located over the Edwards Aquifer Recharge Zone and Drainage
Area. Acquired data are used in aquifer recharge calculations, precipitation enhancement program
evaluations, and a variety of research projects.

The attached map of the August 2003 rainfall totals, as recorded by the real-time gauging system,
indicates that the highest rainfall totals were in the southwestern portion of the gauging system area.
Portions of central Uvalde County received over three inches of rainfall. Both the western and eastern
extents of the gauging system area received over two inches of rainfall. Less than one inch of rainfall was
recorded in Bexar and eastern Comal counties.

If you have questions regarding the attached map or the Authority's real-time precipitation gauging
system, please call John Hoyt, Program Manager - Aquifer Science.
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was calculated for this portion of the artesian zone. The second test involved the injection of a different
dye into the Panther Canyon Well, located near Spring 1 at Landa Park. Panther Canyon Well is located
on the recharge zone. The dye did not appear at Spring 1, the closest spring to the well, but actually was
detected at Spring Run 3 about 3 hours after injection and indicated a velocity of 6,000 feet per day in
the recharge zone.

The Authority has also performed two tracer tests in the San Marcos Springs area. One of the tracers,
injected into Ezell's Cave, was detected in Wonder Cave, two wells, and San Marcos Springs. The
second tracer test was not detected. This is most likely due to the fact that a very small quantity of dye
was used to minimize the possible discoloration of water at a nearby well.

The positive results of the initial tracer tests at Comal and San Marcos springs proved the concept that
groundwater flow in some portions of the aquifer are rapid and convergent and that tracer testing
was feasible in the San Antonio Segment of the aquifer. To assist the Authority in carrying out a more
extensive tracer testing program, the Authority recently awarded a contract to GeorgeVeni and Associates
(GVA). GVA specializes in karst geology and hydrology and is composed of a very experienced staff of
professionals and technicians.

The Authority has also assembled a collection of automatic water samplers, continuous recording water
quality equipment, and a specialized analytical instrument for the analysis of dye. This machine, called
a scanning spectrophotometer, can separate out more than 5 dyes from a single water sample, allowing
future traces to use multiple simultaneous tests, saving time and labor costs.

Over the next two years, the Authority will be performing tests at Comal, San Marcos, and Hueco springs
to help understand the complex flow paths in this region of the aquifer. The Authority is also scheduled
to perform tracer testing in Uvalde County, Eastern Bexar County, North Medina County, and along the
Edwards/Trinity Aquifer contact.

The tracer testing program will unravel the complicated plumbing of the aquifer. In addition, the data will
be invaluable in helping design proper sampling and analytical protocols at Comal and San Marcos
springs, assist in the design of spill response plans for the aquifer, and determine the interaction between
the Trinity and Edwards Aquifers.

Breakthrough curve of dye from Panther Canyon tracer test.
Dye was detected at Spring Run #3 on Landa Lake, Comal Springs.
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Staff issued 235 invoices for non-agricultural aquifer management fees in December 2002. These invoices,
totaling $9,371,461, were due in full by March 1 unless the permittee elected to pay monthly. As of
August 31, the Authority has collected a total of $6,614,001 in non-agricultural aquifer management fees,
or 710% of the amount budgeted for 2003. Seven (7) users with fees totaling $12,491 did not meet the
March 1 payment deadline and are considered delinquent. Staff will be working with the board to proceed
with enforcement action against those users.

In December, the Authority also issued the 2002 annual use report form for all aquifer users to report their
groundwater use. For agricultural users, this report form also serves as an invoice for aquifer management
fees - both of which were due by January 31. As of August 31, the Authority has collected $197,741 from
agricultural users based on 99,097 acre-feet of groundwater used in 2002. The amount of revenue
collected represents 99% of the 2003 budgeted revenue for agricultural aquifer management fees. Staff
will also begin enforcement action against those agricultural users that have not reported their 2002 use
or paid the fees due on that use.

2004 Proposed Operating Budget
by Brock Curry, Program Manager - Administrative

The Authority staff will present the General Manager's 2004 Proposed Operating Budget to the board on
September 9, 2003. The Finance/Administrative Committee of the board will hold several meetings to
consider approval of this budget prior to possible final approval by the board on November 18, 2003. In
addition, the Authority will conduct three meetings designed to obtain public comment on the proposed
budget. These meetings will be held in San Antonio, Uvalde, and New Braunfels on October 15, October
20, and October 22, respectively.

2003 Precipitation Enhancement Program
by Rick Iliigner, Program Manager - Groundwater Management Strategies

The Authority's Precipitation Enhancement Program was kicked off May 1, 2003. For the second year, the
Authority has contracted with the South Texas Weather Modification Association (STWMA) and the
Southwest Texas Rain Enhancement Association. The STWMA is contracted to fly cloud seeding missions
over Bexar, Bandera, and Medina Counties; the Southwest Texas Rain Enhancement Association flies
cloud seeding missions over Uvalde County. The precipitation enhancement program benefits the con-
stituents of these counties and surrounding counties by increasing rainfall within the Edwards Aquifer
Recharge region thereby reducing demand on the Aquifer. The cost for the 2003 program is $124,776. To
date, the Authority has expended $95,125, or 76%, of the 2003 contracted amount.

In June a total of 73 flares were burned over four counties within the Edwards Aquifer Authority study
area, representing 5,760g of Agl. Eight days of cloud seeding occurred in July (3, 4, 5, 10, 15, 19, 26 and
28). Seventy-three was the total number of flares burned in the study area. The flares per county are as
follows: Uvalde (32), Bexar (15), Bandera (6), and Medina (20).

In July a total of (104) flares were burned over four counties within the Edwards Aquifer Authority study
area, representing 6,840g of Agl, and 450g of Agl using an Airbourn Liquid Fuel Generator for 3 hours.
Seven days of cloud seeding occurred in July (1, 2, 3, 4, 8, 16, 23, 24, and 27). One hundred four flares
were burned in the study area in July. The total numbers of flares burned in the study area are as follows:
Uvalde (26), Bexar (27), Bandera (12), and Medina (39).



At their regular monthly meeting held Tuesday,
August 11, 2003, the Edwards Aquifer Authority
Board of Directors approved final rules for the
EDWARDS AQUIFER AUTHORITY RULES regarding well
construction and aquifer storage and recovery. The
Authority's well construction rules address proce-
dures for constructing, operating, maintaining, and
plugging wells that penetrate the Edwards Aquifer.
The new well construction rules are more stringent
than those currently mandated by the state. The
Authority's aquifer, storage, and recovery rules
generally address permits to add more water to the
aquifer, and how that water can be recaptured for
later use.
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Authority directors also received a technical briefing from HDR Engineering on the San Antonio Water
System's (SAWS) pumping from the Edwards Aquifer. Mr. Ken Choffel, PE. HDR Engineering presented a
report regarding an analysis recently performed by HDR Engineering for SAWS. In the report, Mr. Choffel
detailed the objectives of the analysis and provided directors with general information on the data collected.

In addition, Authority directors also received a report on "Assessing Droughts in South Central Texas"
from Drs. Steve A. Tomka and Raymond P. Mauldin, University of Texas at San Antonio, Center for
Archaeological Research. The Authority contracted with Drs. Tomka and Maudlin to evaluate the drought
of record and compare it in severity and occurrence to other droughts in San Antonio using
dendrochronology. Dendrochronology is the study of tree rings and is based on the fact that trees add
one layer of wood each year; a layer is thinner during dry years and thicker during wet years.

The age of the tree can be determined by counting from the outer ring back to the center. By correlating
the thickness of the layers with known climatic conditions, the relationship of the climate to tree ring
thickness can be determined. The study found that the drought of record occurred only once in the 279
years prior to 1979.

In other business, the board approved a joint funding agreement between the Authority and the American
Water Works Association Research Foundation. The overall project objective is to develop software for
a groundwater model designed to simulate groundwater flow in a karst aquifer. This project will be
conducted as part of the board-approved Edwards Aquifer Optimization Technical Studies (OTS) in support
of the Edwards Aquifer Optimization Program (EAOP). Development of software to model karst aquifers
will further the process of modeling the Edwards Aquifer using the best available methods.

In addition, Authority directors approved an agreed final order for five initial regular permits for
applicants who had previously filed protests on their proposed permits. After further review of the
applicants' files, all parties agreed the applicants provided additional documentation to substantiate their
claims for more Edwards groundwater than originally proposed by staff. This agreed final order represents
1,685 acre-feet of Edwards Aquifer groundwater. In addition, Authority directors adopted an omnibus
final order approving one initial regular permit representing one acre-foot of Edwards Aquifer groundwater
withdrawal rights. The board also denied two applications representing a total of two acre-feet of Edwards
Aquifer groundwater.



In July, Authority staff issued 37 well construction permits. This total includes 17 Edwards Aquifer domestic
well permits, 2 Edwards Aquifer livestock well permits, 1 Edwards Aquifer industrial well permit, 1 Edwards
Aquifer irrigation well permit, and 2 Edwards Aquifer well plugging permits. In addition, 14 permits were
issued to drill through the Edwards Aquifer.

If you would like more information on the Authority's Well Construction Program, contact Jeff Robinson,
Regulatory Programs Coordinator.
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In August, Authority staff processed 20 partial sales and lease transfers representing 12,023.000 acre-feet in
Edwards Aquifer groundwater withdrawal rights. Since the inception of the transfer program, Authority staff
has processed 844 partial sales and lease transfers representing 159,093.760 acre-feet of Edwards Aquifer
groundwater withdrawal rights. Of the 864 partial sale and lease transfers completed, only 616 are currently
active representing 116,564.998 acre-feet. Active transfers include 98 sub-leased transfers representing
20,330.432 acre-feet. In addition, Authority staff processed 6 change of ownership or miscellaneous transfers
representing 2,520.000 acre-feet.

Transfer Description Number of Transfers Acre-Feet

August (8/1/03 - 8/31/03) Transfers (Partial
Sales, Leases, Sub-leases, and Re-sales) 20 12,023.000

August (8/1/03 - 8/31/03) 100% Change
of Ownership (Sale of Place of Use)
or Miscellaneous Transfers 6 2,520.000

Total Number of Transfers (Partial Sales,
Leases, and Sub-leases, and Re-sales)
Completed as of 8/31/03 864 170,899.860

Total Number of Active Transfers (Partial Sales,
Leases, Sub-leases, and Re-sales) as of 8/31/03 616 116,564.998

Total Number of Active Sub-leased Transfers
as of 8/31/03 98 20,330.432

Total Number of Active Re-sale Transfers
as of 8/31/03 90 2,943.392

Transfer forms are located at the Authority's main office located at 1
information, contact Ms. Naomi Esquivel, Program Associate.

615 N. St. Mary's Street. For further



In August, the staff recommended five Agreed Final Orders (AFOs) for applicants who had previously filed
protests on their proposed permits to the Authority's board of directors. The Authority's board of directors
also adopted an omnibus final order approving one initial regular permit representing one acre-foot of
Edwards Aquifer groundwater withdrawal rights per annum. The Authority's board of directors accepted
Authority staff's recommendation to adopt a final order denying applications for two initial regular permits.
In addition, Authority's directors granted 1687.484 acre-feet of Edwards Aquifer groundwater withdrawal
rights and denied 2.104 acre-feet of Edwards Aquifer groundwater withdrawal rights.

To date, the Authority has issued final decisions on 884 Initial Regular Permit applications representing
approximately 81% of all applications filed with the Authority. The Authority has issued 702 permits and
denied 183 permit applications. The Authority has issued a total of 500,671 acre-feet of Edwards Aquifer
permitted groundwater withdrawal rights that will be available January 1, 2004.

For more information regarding initial regular permits, contact Bob Burns, Program Coordinator.

The J-1 7 index well
level average
dropped 3.0 feet
from 682.2' above
mean sea level (msl)
in July to 679.2' msl
in August. The August
2003 high of 681.6'
is 6.1 feet below the
August 2002 high of
687.7' msl.

The J-17 historical
monthly average for
August is 657.5' msl.

J-1 7 (San Antonio) Index Well -
August 2003

700.0

J-1 7 (San Antonio)

690.0 ------- Historical Monthly Average

680.0

670.0

660.0 1
650.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Day

Historical Record

June 14, 1992

August 17, 1956

August (1932-2002)

Maximum
Minimum
Average

August 2003
681.6
677.1
679.2

August 2002
687.7
679.9

683.7
Ii

703.3
612.5
657.5

I -



The Hondo index
well level average
dropped 2.7 feet
from 740.2' msl in
July to 737.5' msl in
August. The August
2003 high of 740.4'
msl is 1.3 feet below
the August 2002 high
of 741.7' msl.

The Hondo Well
historical monthly
average for August
is 711.0' msl.

Hondo Index Well -
August 2003
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Day

August 2003 August 2002 Historical Record
Maximum 740.4 741.7 June 14, 1992 779.0

Minimum 735.9 734.0 June 29, 1990 651.0
Average 737.5 737.7 August (1986-2002) 711.0

The J-27 index well
level average rose
0.3 feet from 878.7'
msl in July to 879.0'
msl in August. The
August 2003 high
of 879.1' msl is 0.2
feet above the
August 2002 high
of 878.9' msl.

The Uvalde Well
historical monthly
average for Augur
is 867.2' msl.
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August 2003 August 2002 Historical Record

Maximum 879.1 878.9 June 15, 1987 889.0
Minimum 878.9 877.9 April 13, 1957 811.0
Average 879.0 878.5 August (1940-2002) 867.2



Comal springflow
reached a maximum
flow of 372 cubic
feet per second (cfs)
on August 2nd. The
minimum flow
occurred on August
28th at 351 cfs.

The August 2003
average was 362 cfs,
which was 103.9 cfs
above the historical
monthly average of
258.1 cfs.
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Comal Springs -
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Day

August 2003 August 2002 Historical Record

Maximum 372 393 October 14, 1973 534.0

Minimum 351 366 August 8, 1956 0.0

Average 362 381 August (1927-2002) 258.1

San Marcos
springflow reached
a maximum flow of
204 cfs on August
6th. The minimum
flow occurred on
August 30th at
186 cfs.

The August 2003
average was 194 cfs,
which was 25.8 cfs
above the historical
monthly average of
168.2 cfs.

San Marcos Springs -
August 2003
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Day

August 2003 August 2002 Historical Record
Maximum 204 321 March 12, 1992 451.0

Minimum 186 298 August 15, 1956 46.0
Average 194 310 August (1956-2002) 168.2
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EDWARDSAQUIFER

1615 N. St. Mary's Street
San Antonio, Texas 78215
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