NOTICE OF OPEN MEETING

Notice is given that a Regular Meeting and Public Hearing of the Board of Directors of the
Barton Springs/Edwards Aquifer Conservation District will be held at the District office, located
at 1124 Regal Row, Austin, Texas, on Thursday, December 14, 2017, commencing at 6:00 p.m.
for the following purposes, which may be taken in any order at the discretion of the Board.

Note: The Board of Directors of the Barton Springs/Edwards Aquifer Conservation District
reserves the right to meet in Executive Session at any time during the course of this meeting to
discuss any of the matters listed on this agenda, as authorized by the Texas Government Code
Sections §551.071 (Consultation with Attorney), 551.072 (Deliberations about Real Property),
551.073 (Deliberations about Gifts and Donations), 551.074 (Personnel Matters), 551.076
(Deliberations about Security Devices), 551.087 (Economic Development), 418.183 (Homeland
Security). No final action or decision will be made in Executive Session.

Call to Order.

Citizen Communications (Public Comments of a General Nature).

Routine Business.

a. Consent Agenda. (Note: These items may be considered and approved as one motion. Directors
or citizens may request any consent item be removed from the consent agenda, for consideration and
possible approval as a separate item of Regilar Business on this agenda.)

1. Approval of Financial Reports under the Public Funds Investment Act, Directors’
Compensation Claims, and Specified Expenditures greater than $5,000. Not for
public review

2. Approval of minutes of the Board’s November 16, 2017 regular Meeting. Not for
public review at this time

b. General Manager’s Report. (Note: Topics discussed in the General Manager's Report are
intended for general administrative and operational information-transfer purposes. The Directors will
not take any action unless the topic is specifically listed elsewhere in this agenda.)

1. Standing Topics.

i.  Personnel matters and utilization
ii.  Upcoming public events of possible interest
iii.  Aquifer conditions and status of drought indicators

2. Special Topics. (Note: Individual topics listed below may be discussed by the Board in this
meeting, but no action will be taken unless a topic is specifically posted elsewhere in this agenda as
an item for possible action. A Director may request an individual topic that is presented only under
this agenda item be placed on the posted agenda of some future meeting for Board discussion and
possible action.)

i.  Review of Status Update Report — at directors’ discretion Pg. 27
ii.  Update on GMA and regional water planning






iii.  Update on regulatory and enforcement activities

iv.  Update on District grant projects and other Aquifer Science Team projects
v.  Update on the HCP/ITP application and the associated draft EIS

iv.  Update on Board committee activity

Presentation.

Presentation by the District’s financial auditor on the FY 2017 Annual Financial Audit
Report.

Public Hearing

The Board will hold a Public Hearing on an application filed by Trinity Episcopal School,
3901 Bee Caves Road, Austin, Texas 78746, for a Production Permit application to
withdraw up to 4,200,000 gallons of water annually from the Middle Trinity Aquifer from
a new well located at 3901 Bee Caves Road (30.279142°, -97.809654°) to be used to
irrigate the property including the sports fields.

Discussion and Possible Action.

a.

C.

e.

Discussion and possible action related to receipt and approval of the FY 2017 Annual
Financial Audit report provided by the District’s financial auditor. NBU

Discussion and possible action related to an application filed by Trinity Episcopal
School, 3901 Bee Caves Road, Austin, Texas 78746, for a Production Permit
application to withdraw up to 4,200,000 gallons of water annually from the Middle
Trinity Aquifer from a new well located at 3901 Bee Caves Road (30.279142°, -
97.809654°) to be used to irrigate the property including the sports fields. Pg. 43

Discussion and possible action related to receiving committee recommendations and
selecting the Groundwater Stewardship Award winners and approving the staff's
selection for Permittee of the Year. Pg. 55

. Discussion and possible action related to approving the District’s FY 2017 Annual Report

and submitting it to the TCEQ. Pg. 93

Discussion related to the District’s award of accreditation through the State
comptroller’s Transparency Star program. Pg. 121

Discussion and possible action related to the City of Dripping Springs TPDES permit
application to authorize direct discharge of treated wastewater to Onion Creek in the
contributing zone of the Barton Springs segment of the Edwards Aquifer. NBU

Discussion and possible action related to the annual election of the officers of the
BSEACD Board of Directors. NBU






7. Directors’ Reports. (Note: Directors’ comments under this item cannot address an agenda item posted
elsewhere on this agenda and no substantive discussion among the Board Members or action will be allowed
in this meeting. Conununications reported under this item may be used to support Performance Standard 4-
I of the District's Management Plan related to demonstration of effective communication with District
constituents.)

Directors may report on their involvement in activities and dialogue that are of likely
interest to the Board, in one or more of the following topical areas:

Meetings and conferences attended or that will be attended;

Committee formation and updates;

Conversations with public officials, permittees, stakeholders, and other constituents;
Commendations; and

Issues or problems of concern.

8. Adjournment.

Please note: This agenda and available related documentation have been posted on our website, www.bseacd.org. If
you have a special interest in a particular item on this agenda and would like any additional documentation that may
be developed for Board consideration, please let stalf know at least 24 hours in advance of the Board Meeting so that
we can have those copies made for you.

The Barton Springs/Edwards Aquifer Conservation District is committed to compliance with the Americans with
Disabilities Act (ADA). Reasonable accommodations and equal opportunity for effective communications will be
provided upon request. Please contact the District office at 512-282-8441 at least 24 hours in advance if
accommodation is needed.






Item 1

Call to Order






Item 2

Citizen Communications






Item 3

Routine Business

a. Consent Agenda

(Note: These items may be considered and approved as one motion. Directors or citizens may requiest
any consent item be removed from the consent agenda, for consideration and possible approval as a
separate item of Regular Business on this agenda.)

1. Approval of Financial Reports under the Public Funds
Investment Act, Directors’ Compensation Claims, and
Specified Expenditures greater than $5,000.

2. Approval of minutes of the Board’s November 16, 2017
regular Meeting.






Item 3

Routine Business

b. General Manager’s Report. (Note: Topics discussed in the General Manager's
Report are intended for general administrative and operational information-transfer
purposes. The Directors will not take any action unless the topic is specifically listed
elsewhere in this agenda. )

1. Standing Topics.

i. Personnel matters and utilization
ii. Upcoming public events of possible interest
iii. Aquifer conditions and status of drought indicators

2. Special Topics. (Note: Individual topics listed below may be
discussed by the Board in this meeting, but no action will be taken
unless a topic is specifically posted elsewhere in this agenda as an
item for possible action. A Director may request an individual topic
that is presented only under this agenda item be placed on the posted
agenda of some future meeting for Board discussion and possible
action.)

i. Review of Status Update Report — at directors’
discretion

ii. Update on GMA and regional water planning

iii. Update on regulatory and enforcement activities

iv. Update on District grant projects and other Aquifer
Science Team projects

v. Update on the HCP/ITP application and the
associated draft EIS

iv. Update on Board committee activity
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Item 4

Presentation

Presentation by the District’s financial auditor on the FY 2017
Annual Financial Audit Report.

35



36



Item 5

Public Hearing

The Board will hold a Public Hearing on an application filed
by Trinity Episcopal School, 3901 Bee Caves Road, Austin,
Texas 78746, for a Production Permit application to withdraw
up to 4,200,000 gallons of water annually from the Middle
Trinity Aquifer from a new well located at 3901 Bee Caves
Road (30.279142°, -97.809654°) to be used to irrigate the
property including the sports fields.
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Item 6

Board Discussions and Possible Actions

a. Discussion and possible action related to receipt and
approval of the FY 2017 Annual Financial Audit report
provided by the District’s financial auditor.
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Item 6

Board Discussions and Possible Actions

b. Discussion and possible action related to an application
filed by Trinity Episcopal School, 3901 Bee Caves Road,
Austin, Texas 78746, for a Production Permit application to
withdraw up to 4,200,000 gallons of water annually from the
Middle Trinity Aquifer from a new well located at 3901 Bee
Caves Road (30.279142°, -97.809654°) to be used to irrigate
the property including the sports fields.

a1
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Application Summary and Staff Recommendations

DESCRIPTION OF APPLICATION

Applicant: Trinity Episcopal School
Type of Application: Production Permit in the Middle Trinity Management Zone

Request: Approval of a new Historical Middle Trinity Production Permit to
withdraw up to 4,200,000 gallons/year for the purposes of irrigating
athletic fields and landscape irrigation on the school campus. The
Production Permit, if approved, wouid be subject to the rules related to
pumpage from wells completed in the Middle Trinity management zone.

REASON FOR REQUEST

Trinity Episcopal School’'s campus consists of approximately 15 acres, roughly half of which is
natural greenspace. The campus also includes two sports fields and other minor turf areas as
well as planted landscape beds surrounding six buildings, two parking lots, and one outdoor
pavilion. The school uses five different irrigation controllers to provide water to all of the
developed areas spread out across the campus and they typically follow the Travis County
watering guidelines to ensure they are staying within county requirements. Their current water
source is Travis Co WCID 10 and there are no other sources for irrigation. The school decided to
utilize Middle Trinity aquifer groundwater as a more affordable alternative to the WCID.

The school is also nearing completion of their master plan, which is intended to accommodate
growth for the next ten years. As part of the plan they will construct new buildings and
landscape beds that will include native plants and a variety of new trees. The requested volume
of 4,2000,000 gallons per year is expected to accommodate their growth and they do not
expect to expand their irrigation needs beyond that volume.

Trinity Episcopal School filed a drilling authorization application with the District in December
2016 for a new nonexempt Trinity well. The drilling authorization was approved by the Board in
April 2017 and the well was drilled and completed in June 2017. The school plans to use the
water praduced from this well solely to irrigate and maintain athletic fields as well as turf and
landscape areas on campus.

WELL RECEIVING AREA & LOCATION

The Trinity Episcopal School irrigation well is located in Travis County at 3901 Bee Caves Hills in
Westlake Hills {Attachment A). The well is located on the 15-acre campus property near the
front of the property (30.279142°,-97.809654°). The school does not intend to provide water
for any other location other than the main campus.

WATER DEMAND AND PERMIT VOLUME CALCULATIONS
The total calculated irrigation demand for the landscape and athletic field areas is 4,200,000
gallons/year (Attachment B}. The irrigated demand volume was calculated based on the Board-
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approved irrigation demand methodology that was the product of the most current research,
accepted industry standards, and plant demand data specific to the our region. The
methodology serves as an objective and science-based tool to ensure that permitted volumes
for requested irrigation permits are reasonable and commensurate with actual plant water
demands.

USER CONSERVATION PLAN (UCP}/USER DROUGHT CONTINGENCY PLAN (UDCP}

The applicant submitted a complete UCP and UDCP on 9/8/17. The plan contains the required
elements in accordance with applicable District Rule 3-6.3 and is consistent with District
guidelines.

AQUIFER TEST AND HYDROGEOLOGICAL REPORT

The pump test for the hydrogeological report required pursuant to District Rule 3-1.4.D was
conducted over September 14-16, 2017. The pump test was conducted in accordance with the
District’s Guidelines for Hydrogeologic Reports and Aquifer Testing (dated May 2016).

For the aquifer test the well was pumped at an actual sustained rate of approximately 47 gpm
over the duration of 24 hrs. Aquifer Science staff reviewed the hydrogeologic report and aquifer
test data submitted in support of this production permit request. The volume requested falls
within the Tier 1 (abbreviated) category of report and test requirements.

Aquifer Science determined that the report submitted satisfies the standards and requirements
outlined in the District’s Guidelines for Hydrogeologic Reports and Aquifer Testing. Accordingly,
the report and test data provided baseline information on aquifer parameters, water quality,
and extent of potential well interference. Staff's assessment of the report and aquifer test
indicate very little to no potential for unreasonable impacts associated with this well and
pumping volume.

APPLICATION REVIEW
¢ Staff has reviewed the application and has determined that the application has satisfied
all the requirements pursuant to District Rule 3-1.4.A and that the required
documentation and payment of fees have been satisfied.

o Staff has determined that the applicant has sufficiently addressed the criteria and
considerations for Board action in accordance with District Rule 3-1.6(A).

» Staff has confirmed that the applicant filed proper notice and the required 20-day public
comment period has expired in accordance with District Rule 3-1.4.B. (Attachment C).

STAFF RECOMMENDATIONS

Staff recommends approval of the above-referenced Middle Trinity Production Permit for a
total annual volume not to exceed 4,200,000 gallons/year.




Appendix A
Well Location Map
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Appendix B
Volume Calculation
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Worksheet - Golf Courses/Sports Fields {Trinity Aquifer)

Outdoor Volume Calculator

Warm-Seasan Turfgrass {Roughs and Falrways)

Warm-Season Turfgrass [Tees, Greens, Sports Fields)

Warm-Season Turf/Overseeded Turfgrass {Tees, Greens, Sports Fields)

Overseeded Turfgrass | Fairways}

Mined Landscape Beds

Vegetable Garden

Proposed Irrigated Area Osqht 7 acres
Maximum Application Rate [see appl. rate] 152 feet

Total Outdoor Water Use 0 gallons/year
Proposed lrrigated Area [LETE] 0 CKH) acres
Maximum Application Rate [see appl. rate) 106 feet

Tatal Outdoor Water Use O gallons/year
Proposed Irrigated Area 152,342 sq ft 1497 acres
Maximum Application Rate [sze appl rate) 1a7 fest

Total Qutdoor Water Use 2,696,454 gallans/year
Propased lirigated Area Osqft 00 acres
Maximum Application Rate (see appl. rate) 1.87 feet

Total Outdaor Water Use 0 gallons/year
Proposed Irrigated Area 11991 sq ft 01 acres
Maximum Application Rate {see appl. rate) 1 &0 feet

Total Outdoor Water Use 143,270 gallonsfyear
Proposed Irrigated Area SOsqft 0001 acres

Maximum Application Rate [see appl. rate)

3 65 feet

Total Qutdoar Water Use

1,364 gallons/year

Irrigated Trees [Isolated outside of irrigated turf areas)

Fruit Trees [Declduous)

Frult Trees (Evergresn)

Large 'I'm.l

Medium Troes

Small Trees/Lasge Shrubs

Number of Trees 0 qty
Tree area {cancpy) per tree Osq. ft
Tree arza [canopy) total 0sg. Rt
Tree aren [canopy) total 0000 seret
Maximum Application Rate [see appl. rate] 0.00 feet

SubTaotal

0 gallons/year

Number of Trees 0 oty
Tree area [canopy) per tree 0 sg. ft
Tree area {canopy) total o sq ft
Tree area {canopy) tatal 0000 acrey
Maximum Application Rate (ses appl. rate) 0.00 feet
SubTotal 0 gallons/year
MNumber of Trees 0 gty
Tree area {canopy) per tree 1190 sq. 1t
Tree area {canopy} iatsl 0sg.k
Number of Trees 0 qty
Tree area [canopy) per tree 300 sq.ft
Tree area (canopy) total 0 sq.ft
Mumber of Trees 70 qty
Tree area (canopy) per tree S0 sq. fi
Tree area (canopy) total 6300 sq. it
Total Tree Area {Lar, Med, Sm Trees) 6300 sq ft
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Maximum Application Rate (see appl. rate)

0 145 atres

160 feet
All Lar,Med, 5m Trees SubTotal 75,273 gallons/year
[TOTAL IRRIGATION 2,916,352 gallons/year
TOTAL IRRIGATION (with distributlon unifermity) 4,166,232 gallons/year
Pool/HatTub/Ponds/Fountain ares 276 35q ft

Net Evaparation (see appl. rate)

33 gallons/year

Poal/HatTub/Ponds/Fountains Total Calculated Evaporation Loss

8,993 gallons/year

TOTAL OUTDOOR WATER USE

CALCULATED ANNUAL PERMITTED VOLUME 4,180,000 galions/ycar

4,175,231 gallons/year
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Attachment C
Proof of Public Notice



Augtin American-Statesman

statesman.com | austin360.com

Trinity Episcopal School, (3901 Bee
Caves Road, Austin, Texas 78746) filed
a well drilling aﬁplication on Decem-
ber 8, 2016, with the Barton Springs/
Edwards Aquifer Conservation Dis-
trict (District) for a new nonexempt
well. The proposed Lower Trinity weli
will be used to irrigate the proper-
ty including the sports fields. A sep-
arate Production Permit Application
will be required in order to operate
and produce from this well in the fu-
ture. The proposed well is located in
Travis County at 3901 Bee Caves Road
(30.279142°, -97.809654°).

Publication of this notice begins a 20-
day public response period for which
comments, written formal protests and
requests for a public hearing will be ac-
cepted by the District. Parties interest-
ed in formally participating in a hear-
ing on a contested application should
refer to District Rule 4-9.13. For fur-
ther information, please contact the
District, 1124 Regal Row, Austin, Tex-
as 78748, (512) 282-8441, bseacd@
bseacd.org. You may also contact
the applicant’s representative, Dale
Blankenship of Trinity Episcopal School
at (512) 472-9525 ext. 225.

2-24/2017 #

SWORN AND SUBZCRI
02/27/2017

Notary Publi

STATE OF TEXAS

COUNTY OF TRAVIS

Before me, the undersigned authority, a Notary Public
in and for the County of Travis, State of Texas, on this
day personally appeared Alejandro Cado. Advertising
Agent of the Austin American-Statesman, a daily
newspaper published in said County and State that is
generally circulated in Bastrop, Bell, Blanco, Brazos,
Burleson, Burnet, Caldwell, Colorado, Comal, Coryell,
Fayette, Gillespie, Gonzales, Guadalupe, Hays, Kerr,
Lampasas, Lee, Llano, Milam, Nueces, San Saba,
Travis, Washington and Williamson Counties, who
being duly sworn by me, states that the attached
advertisement was published at the lowest published
rate for Classified advertising in said newspaper on
the following date(s), to wit:TRINITY EPISCOPAL
SCHOOL,,First date of Publication 02/24/2017,Last
date of Publication 02/24/2017,Web and print times
Published 2, Legal Notices, 1 X 32, and thal the
attached is a true copy of said advertisement.

WELL DRILLING APPLICATION

Ad (D: 1398982

Ad Cost: 412.16

TSt

ROSIE STEPHENS

Wi,
VR P,

"""" ke Notary Public, State of Texas
‘-ﬁ-’"’; Comm. Explres 09-26-2020
2SS Notary ID 7891322

I‘:|f N
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4y,
Mo,

Ay,
S

=
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Item 6

Board Discussions and Possible Actions

c. Discussion and possible action related to receiving
committee recommendations and selecting the Groundwater
Stewardship Award winners and approving the staff's
selection for Permittee of the Year.
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30 Groundwater Stewardship Award

swsee Nominations by category

CONSTTUATION DISTRLT

The Barton Springs/Edwards Aquifer Conservation District will be presenting stewardship awards to
deserving individuals, organizations, companies or agencies that have invested exemplary effort towards
the protection and conservation of water resources in the Barton Springs/Edwards Aquifer Conservation
District. The Stewardship Awards happen every other year.

An individual, group, company or agency may be nominated in any one category, and anyone can
nominate a deserving entity. The District’s Board of Directors will select the recipients. An Award
Subcommittee of the Board will meet in advance of the Board meeting to come up with a
recommendation for the full Board.

There is a limit of 40 people for the awards luncheon on Friday, January 26. Typically, each winner is
invited to bring 2-3 guests {possibly more if it is a group). The Board may choose to award multiple
winners in one particular category, awards may not be given every year in every category, and
categories may be added if needed.

Aquifer Advocate:

e  Will Conley
e Karen Kocher

Education/Research:

¢ City of Austin, PARD, Sheffield Education Center
» Peter Sprouse, Zara Environmental/Texas Speleological Society
e Dr. Jack Sharp (lifetime achievement?)

Innovation:
* CoA Education Cave Restoration Team

Water Quality Protection:

e No submissions
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Barton Springs
Edwards Aquifer

CONSERVATION BISTRICT

NOMINATION FORM

Nominator {person filling out this form)
Name:
Organization {optional):
Address {include City and Zip):
Email and Phone Number:
How did you hear about the Stewardship Awards?

Nominee (individual or group being nominated for award)
Name: HEEEEEWH SVl Iﬂ[l I.“. {un !{.;, /
; 1
Organization (opticnal):
Address (include City and Zip):
Email and Phone Number:

Award Category (please select the one that best applies)
Aquifer Advocate [J Research/Education

3 innovation O Water Quality Protection

Reason for Nomination (please feel free to include additional pages, materials, or CDs with photos
and/or PowerPoint presentations)

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748,
Fax: (512} 282-7016

E-mail: rhgary@bseacd.org

1124 Regal Row - Austin, Texas 78748 : {(512) 282-B441 - Fax: (512} 282-7016 - www.bseacd.org - e-mall; bseacd@bseacd.org

S ——— =&}
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Barton Springs ?;@i ﬁ EZ‘ < Tm
Edwards Aquifer STEWARDSHIP. AWARDS

CONSERVATIONDISTRICY | 7 = "=

NOMINATION FORM

Nominator {person filling out this form)
Name: _ Staff
Organization (optional): BSEACD
Address (include City and Zip):
Email and Phone Number:
How did you hear about the Stewardship Awards?

Nominee (individual or group being nominated for award)
Karen Kocher

Name:

Organization (optional): ___Living Springs Interactive Documentary series
Address (include City and Zip):

Email and Phone Number: Karen.Kocher@austin.utexas.edu

Award Category (please select the one that best applies)
i Aquifer Advocate ] Research/Education

L1 innovation il Water Quality Protection

Reason for Nomination (please feel free to include additional pages, materials, or CDs with photos
and/cr PowerPoint presentations)

Karen Kocher has collaborated with the Save Barton Springs Association and Texas Film Project
to develop the interactive Living Springs Documentaries. Each video segment telis the story of
the Springs from a different perspective. The most recent segment features the Wildlands
and discusses the evolution of the Water Quality Protection Lands program. These videos
beautifully present the science, culture, and history and involve the key players in management
and protection'_of Barton Springs.

" The Living Springs documentaries are compelling, inspirational, and accessible. Karen Kocher
has been the driving force behind the research, videoing, editing, hosting, and promoting this
project.

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748.
Fax: (512) 282-7016
E-mail: rhgary@bseacd.org

1124 Regal Row - Austin, Texas 78748 - (512) 282-8441 - Fax: (512) 282-7016 - www.bseacd.org - e-mail; bseacd®bseacd.org
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Living Springs Interactive Flash Player
http./flivingsg .

Living Springs YouTube Channel
https:/fwww.youtube.com/channel/UCAVtarZoMMWvelRRoncONOA
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2017 GROUNDWATER
Barton Springs
el STEWARDSHIP’/AWARDS

NOMINATION FORM

Nominator (person filling out this form)
Name: Staff

Organization (optional): BSEACD
Address (include City and Zip):
Email and Phone Number:

How did you hear about the Stewardship Awards?

Nominee (individual or group being nominated for award)
Name: City of Austin PARD, Sheffield Education Center

Organization {optional): __ Contacts: Michael Adair, Jodi Jay, Kimberly McNeeley, Margaret Russell
Address (include City and Zip):
Email and Phone Number: Margaret.Russell@ci.austin.tx.us;Adair, Michael. Adair@austintexas.gov

Award Category (please select the one that best applies)
O Aquifer Advocate [X] Research/Education

O Innovation O Water Quality Protection

Reason for Nomination {please feel free to include additional pages, materials, or CDs with photos
and/or PowerPoint presentations)

The City of Austin PARD, Sheffield Education Center located at Barton Springs hosts an engaging
visitor's center, active education program, and strong community partnerships. Significant
upgrades to the Splash! Exhibit include a big-screen theater, watershed interactive upgrade, well
water, and endangered species displays. Educational programs focus on endangered species,

_ampbhibians, insects, and the Splash Lab to reinforce the importance of water quality and land
management decisions. Partnerships with City of Austin departments, Living Springs, Barton
Springs Conservancy, and Helping Hands has expanded programming to include movie releases,
art displays, Earth Camp students, and volunteer-guided weekend educational programs.

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748.
Fax: (512) 282-7016
E-mail: rhgary@bseacd.org

1124 Regal Row - Austin, Texas 78748 - (512) 282-8441 - Fax: (512) 282-7016 - www.bseacd.org - e-mail; bseacd@bseacd.org
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Sheffield Education Center

BUDGET YEAR 2016-2017

Total Visitors: 85,507
Public program: participants 284
Special Event: participants 956

School program participants 5247

Special events:

Our desired future film screening and exhibit opening.
Earth Day Celebration

bArton Springs art show opening

West Austin Studio tour

Springs of Texas Book signing

Ground Water to Gulf

Living Springs Screenings

Masters of the Night Exhibit Opening (Austin Museum Day)
Mother Earth Day Celebration

National Chemistry Week

Barton Springs University (our site was a listed station)

&1



Partnerships

The Watershed Protection Dept

Living Springs (Karen Kocher)

Bill Oliver (Mother Earth Day)

The Barton Springs Conservancy

The S.0.8 Alliance

American Chemical Society

Our Desired Future (Documentary)
Literacy First

National Instruments

Volunteer Organizations

The Austin Charity League

U.T Business Computer Technology class
Exhibit updates

Exhibit Computer platform update
Barton Springs Flow data display added
Find Your Watershed Kiosk update

Watershed Model upgrade

Invertebrate section added to the Salamander Springs exhibit.
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SPLASH!'INTO THE EDWARDS AQUIFER EXHIBIT: TEACHER GUIDE

2201/Barton Springs Rd.
Austin, TX 78746
(512) 4811466

Tues-Sat: 10am-5pm -
Sun: 12pm- 5pm ' ]
Closed Mondays

=1 N

WERFIEL
EDUCATION CENTER

Why Visit the Sheffield Education Center

+ Students will engage in learning about the Edwards Aquifer and
Austin's local water cycle and  ecology, in the dynamic field trip
setting of Zilker Park.

 Students see live animals, including the endangered Barton
Springs salamanders.

« The topics covered in the Splash! Exhibit align with TEKS
Standards and serve as an ideal supplement to classroom
learning,

o It's FREE as an On-Your-Own tour. If you plan to bring more
than 30 students, please call the Austin Nature & Science Center
at (512) 974-3888 for scheduling.

o We also offer a hands-on, interpreter-led aquatic science
program for grades 4-12. Call (512} 481-1446 for details.

Interpreter-led field trips

+ Splash Lab (Grades 4-8)

« NEW Aquatic Science for High Schoolers (Grades 9-12)
« Texas Endangered Animals (Grades 4-6)

» Amphibians Abound (Grades 4-6)

e Incredible Insects (Grades 2-3)

On Your Own Tours

The exhibit has two main components: the cave and the front gallery. The cave accommodates groups of 15
students at a time; the front gallery can hold up to 35 students. While small groups rotate through the cave, other
students can engage with interactive elements in the front gallery space. In all, the Splash! Exhibit can take up to
an hour.

There are restrooms and water fountains directly adjacent to the Splash! Exhibit.
Please see the following page for a guide to visiting the exhibit with your students.
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On Your Own Tour Discussion Points
Introduction

Since the axhibit is designed to look like an actual limestone cave, challenge younger students to imagine that they are a
drop of watsr entering into the aquifer, For older students, point out the “Aquifer Recharge Zone" at the entrance of the
exhibit and ask if they have seen these signs around Austin. Explain that this sign helps people become aware of those

porls in central Texas, where we are living on top of the aquifer. Define “aquifer” and other key terms that you may have
already Introduced in the classroom.

AquaTheater

Choose the “Carved in Stone™ movie from the menu. This 4-minute movie Illustrates the geologic procasses that formed
the aquifer, s well as the watershed system of which Barton Springs and the Calorado River are each a part. Discuss
the large span in geologic time and how Austin used to look.

st [ at.'-.'. ca Ve

This passageway shows the rock layers of the aquifer that actually exist below us in Central Texas. Encourage students
to touch the layers, and to describe the differences between each layer, Challenge the students to connect how the physi-
cal make-up of each rock layer impacts the movement of water through the aquifer.

Watershed Model and Aquaria

The watershed model demonstrates the movement of water from the Texas Hill Country through the Austin areq, as well
as identifying the different zones of the aquifer. Each aquarium houses aquatic animals from different zones of our local
watershed. Emphasize the singularity of the Barton Springs salamander, an endangered species in our own backyard.

Pallution Tubes (a great place to gather your group before releasing them to try aut games in the Water Science
Room):

These tubes represent the different kinds of impacts human actions can have upon waterways, Discuss with students
causes and effects of each type of pollution, especially in regard to the aquatic critters that live in Austin's creeks.

Water Science Room

Scientists have many different ways to measure the quality of water in creeks and the aquifer. Encourage students to
report back a new scientific test or fact about water they learned in this room.

*+ Anoverlook at Barton Springs Pool is steps away from the Splash! Exhibit. This is a great space to

challenge students to tie together what they have learned about water and the aquifer, while viewing one of
Austin's natural treasures.

+ There are many picnic tables, some of which can be reserved, and shaded grassy areas next to the

Splash! Exhibit in Zilker Park for students to have lunch. There is also a large playground area within a 2-min |
'walk from the exhibit.

» The Austin Nature & Science Center is 2 3-min bus ride away; schedule an On-Your-Own tour of the live
‘animal exhibits, Dino Pit, and Naturalist Workshop for only $1.00 per visitor (call 974-3888 to reserve a
time slot). The Nature Center also offers structured, staff-led environmental education programs; visit
‘http://austintexas.gov/department/austin-nature-and-science-center for more information.

Bus Parking
We recommend that busses drop off students and'park in the parking lot closest toithe playground.



Background Information and Curriculum Resources

Edwards Aquifer:

hitp.//www.edwardsaquifer.net/intro html

http://vwww.esi.utexas.edu/outreach/caves/edwardsaquifer.php

http.//www bseacd.org/aquifer-science/about-the-aguifers/

Water and the Austin Watershed:

http:/ /www.austintexas.qov/watershed/YouthEd

hitp://www .twdb.stotetx.us/Kids/

Barton Springs:

http://www.edwardsaquifer.net/barton.html

http://austintexas.gov/department/barton-springs-pool

Barton Springs Salamander:

https://tpwd.texas.gov/huntwitd/wild/species/bartonspringssalomander/

Salamander Activity for High School students:
http://www.austintexas.gov/department/salomanders

Films:

Living Springs- a documentary sertes on Barton Springs” history, ecology, and culture

livingspringsaustin.org

Austin Underground- videos on Geology, Hydrogeology, Salamanders, and Threats and Solutions

https://www.youtube.com/watch?v=ilshjmJ6O1E&list=PL4DE9788E1378D157

We look forward to seeing youl!
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Barton Springs SR
Edwards Aquifer STEWARDSHIP AWAF m

CONSERVATION DISTRICT

NOMINATION FORM

Nominator {person filling out this form)
Name: Krista McDermid
Organization (optional): _Zara Environmental LLC
Address ({include City and Zip): 1707 W. FM 3626, Manchaca, Texas 78652

Email and Phone Number: krista@zaraenvironmental.com {512} 757-7676
How did you hear about the Stewardship Awards? BSEACD e-news

Nominee {individual or group being nominated for award)
Name: Peter Sprouse
Organization {optional): _Zara Environmental LLC
Address {include City and Zip): 1707 W. FM 1626, Manchaca, Texas 78652
Email and Phone Number: peter@zaraenvironmental.com {512) 415-2994

Award Category (please select the one that best applies)
O Aquifer Advocate X Research/Education

[J Innovation O Water Quality Protection

Reason for Nomination {please feel free to include additional pages, materials, or CDs with photos
and/or PowerPoint presentations)

r of Zara Environmental rform mwg_g_fmmm
features including caves, springs, a g ever we are i

paid to do, but for the immense amount of volunteer ti!gg he guts into eghancmg our knowleggg of
groundwater features and fauna of central Texas and the surrounding areas. The volunteer studies
include pedestrian surveys of karst areas to find new springs. sinkholes and caves, the intense
sampling of known features to find new species and new records for aroundwater fauna, and the
detailed documentation of these features and fauna throuah photography, videos, and GPS points
that are submitted to the Texas Memorial Museum and Texas Speleological Survey for long-term
specimen and data curation. Examples of new sites include a recent discovery of springs that were

exposed due to extremely low lake levels, and also of a cave he has been excavating and leading
volunteer crews to work on near Jacob's Well in Wimberley. He has discovered many tens of new
species, and has 12 named in his honor,

Beyond the work itself, what is remarkable about Mr. Sprouse's volunteer contributions is how he pulls
people from different agencies and backgrounds into these studies. Mr. Sprouse has jnvolved BSEACD

1124 Regal Row - Austin, Texas 78748 - (512) 282-8441 - Fax: (512) 282-7016 - www.bseacd.org - e-mail: bseacd@bseacd.org
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staff, City of Austin staff, Travis County staff University students and professors, recreational cavers,
and numerous other volunteers and collaborators to excavate caves and trap and survey springs,

caves, and wells. His enthusiasm for the topic of aroundwater and aquatic fauna is infectious, resulting
in a highly respected and admired natura! resource steward that is deserving of this award.

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748.
Fax: (512)282-7016
E-mail: rhgary@bseacd.org

_=—
= —
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NP 2017 GROUNDWATER
Edwards Aquifer . Eéa_ﬂ_—’, T %LIEZZ_J?@?@}I@ &ES?J—L?; RD E—"_:

CONSERVATION DISTRICT

NOMINATION FORM

Nominator (person filling out this form)
Name: Staff

Organization (optional): BSEACD
Address (include City and Zip):
Email and Phone Number:

How did you hear about the Stewardship Awards?

Nominee {individual or group being nominated for award)
Name: Jack Sharp

Organization (optional): UT Jackson School of Geosciences
Address {include City and Zip):
Email and Phone Number: imsharp@jsg.utexas.edu

Award Category (please select the one that best applies)
[1 Aquifer Advocate Research/Education

O innovation O Water Quality Protection

Reason for Nomination (please feel free to include additional pages, materials, or CDs with photos
and/or PowerPaint presentations)

—Dr. Sharp has been teaching for 32 years at the University of Texas, and in the course of his tenure
he has researched and published landmark concepts in Edwards Aquifer-related hydrogeoloqy,
founded courses to introduce students to groundwater issues in Central Texas, supervised over

___ 40 undergraduates, 60 masters, and 25 doctoral students—~many of whom chose to research
topics that provided valuable insight into groundwater dynamics pertinent to the Aquifer District.

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748.
Fax: (512) 282-7016
E-mail: rhgary@bseacd.org

1124 Regal Row - Austin, Texas 78748 - {512) 282-8441 - Fax: (512) 282-7016 - www.bseacd.org - e-mail: bseacd@bseacd,org 68



Journal articles (continued):

Sharp. J.M.. Jr., and Clement, T.J., 1988, Hydrochemical facies as hydraulic boundaries in karstic
aquifers - the Edwards aquifer, U.S. A.: jn Proceedings of the 21st I. A. H. Congress, Karst
Hydrogeology and Karst Environment Protection, Guilin, People's Republic of China, Geological
Publishing House, Beijing, v. 2, p. 841-845.

Brown, T.J., and Sharp. J.M., Jr., 1989, Modeling the effect of aerosol dispersal on groundwater systems:
Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 21, p. A96.

Pfeiffer, D.S., and Sharp, J.M._ Jr., 1989, Subsurface temperature distributions in South Texas: Trans.,
Gulf Coast Assoc. Geol. Societies, v. 39, p. 231-246.

Sharp. J.M.. Jr., and McBride, E.F., 1989, Sedimentary petrology: A guide to paleohydrogeologic
analyses, example of sandstones from the northwest Gulf of Mexico: Jour. Hydrology, v. 108,
p. 367-386.

Sharp, .M., Jr., 1989, Major advances in ground-water hydrology in the 1970s and 1980s: in Recent
Advances in Ground-Water Hydrology ( Moore, 1.E., Zaporozee, A.A., Csallany, C.S., and Vamey,
T.C., eds.), American Inst. Hydrology, p. vii-xii. *

Sharp, J.M.. Jr.,, 1989, U.S. national issues on environmental hydrology and hydrogeology - local and
emerging global perspectives: Hydrological Science and Technology, v. 5, p. 32-36. * [Reprinted in
1991]

Germiat, S.J., and Sharp, J.M., Ir., 1990, Assessment of future coastal land loss along the upper Texas
Gulf Coast: Bull., Assoc. Engineering Geologists, v. 27, p. 263-280.

Sharp, J.M., Jr., 1990, Stratigraphic, geomorphic and structural controls of the Edwards aquifer, Texas,
% U.S. A.: in Selected Papers on Hydrogeology (Simpson, E.S., and Sharp, .M., Jr., eds.), International
Association of Hydrogeologists, Heise, Hannover, v. 1, p. 67-82,
Sharp. J.M.. Jr., and Germiat, S.J., 1990, Risk assessment and causes of subsidence along the Texas Gulf
Coast: in (Fairbridge, R.W., Paepe, R., and Jelgersma, S., eds.) Greenhouse Effect, Sea Level, and
Drought, Kluwer Academic Publishers, Dordrecht, NATO ASI Series, v. 325, p. 395-414. *

Darling, B.K., Hart, M., and Sharp, JM., Jr., 1991, Delineation of ground-water systems by cluster,
principal component, and multiple discriminant analyses: An example from the Trans-Pecos region of
Texas: Geol. Soc. America, Abs. with programs (Rocky Mt. - South-Central Secs.), v. 23, p- 15

Hibbs, B.J., Sharp, J.M.. Jr., and Huber, R.D., 1991, Numerical simulation of ground-water flow in a Gulf
coastal plain alluvial system, Lower Colorado River aquifer, Texas: Geol. Soc. America Abs. with
Programs (Ann. Mtg.), v. 23, p. A215.

Sharp, J.M.. Jr., 1991, U.S. national issues on environmental hydrology and hydrogeology - local and
emerging global perspectives: Issues of Environmental Hydrology and Hydrogeology, Proceedings
First U.S.A./U.S.8.R. Joint Conf. Hydrol. Hydrogeol., U.S.S.R. Acad. Sciences, Moscow, p. 18-26.
[distributed in 1993]*

Sharp, J.M., Jr., and Fuller, C.M., 1991, Some physical characteristics of the Santana Tuff, Trans-Pecos,
Texas: Implications for hydrogeological models: Geol. Soc. America, Abs. with programs (Rocky Mt.
- South-Central Secs.), v. 23, p. 93.

CV - John M. Sharp, Ir. December 2012 13



Journal articles (continued}:

QOetting, G.C., Banner, J.L., and Shamp, J.M._Jr.. 1996, Geochemical evolution of saline groundwaters in
the Edwards aquifer, central Texas: regional stratigraphic, tectonic, and hydrodynamic controls: Jour.
Hydrology, v. 181, p. 251 -283.

Sharp, J.M., Jr.. 1996, Fracture skins: Their origin and hydrogeological significance: Geol. Soc. America,
Abs. with Programs (South-Central Sec.), v. 26, p. 63. *

Sharp, ..M., Jr., Kreisel, I. Milliken, K.L., Mace, R.E., and Robinson, N.1., 1996, Fracture skin properties
and effects on solute transport: Geotechnical and environmental implications: Proceedings, Second
North America Rock Mechanics Symposium, Montreal, v. 2, p. 1329-1336.*

Sharp, J.M., Jr., and Mayer, J.R., 1996, Regional fracture systems in carbonates - a major control of
groundwater flow systems: Geol. Soc. America, Abs. with Programs (South-Central Sec.), v. 26,
p.63.*

Smyth, R.C., and Sharp, J.M., Jr., 1996, Prediction of hydrogeologic properties of variably welded tuffs
using geological data: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 28, p. A-520. *

7&! Uliana, M.M., and Sharp, .M., Jr.. 1996, Springflow augmentation possibilities at Comal and San Marcos
springs, Edwards aquifer: Trans., Gulf Coast Assoc. Geol. Societies, v. 46, p. 423-432.

Crowe, ., and Sharp, J.M., Jr., 1997, Hydrogeologic delineation of habitats for endangered species: The
Comal Springs/River system: Environmental Geology, v. 30, p. 17-28.

Darling, B.K., Hibbs, B.J., Dulton, A.R., and Sharp, J.M.. Jr.. 1997, Interbasin ground-water flow in

Trans-Pecos Texas: Geol. Soc, America, Abs, with Programs (South-Central/Rocky Mountain Secs.),
v.29,p. 7.

Halihan, T., Mace, R.E., and Sharp, J.M., Jr., 1997, Using laboratory scale permeability to interpret well
—‘ﬁ test data in a fractured karst aquifer: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 29,
p- A-226.

McKenna, T.E., and Sharp. J. M., Jr.. 1997, Subsurface temperatures, fluid pressures, and salinities in the
Rio Grande Embayment, Gulf of Mexico Basin, USA: in Proceedings, 30th International Geological
Congress, Beijing, v. 8, p. 263 -274.

Sharp, .M., Jr., 1997, Regional hydrogeologic trends in northern Trans-Pecos Texas: Geol. Soc.
America, Abs. with Programs (South-Central/ Rocky Mountain Secs.), v. 29, p. 46. *

Sharp, J.M., Jr., and Simmons, C.T., 1997, Potential density-driven flow in zones of inverted salinity,
Gulf of Mexico Basin, Texas: Geol. Soc. America, Abs. with Programs {Ann. Mig.), v. 29, p. A-74,

Sharp, J.M., Jr., 1997, Ground-water supply issues in urban and urbanizing areas: in Groundwater in the
Urban Environment: Problems, Processes and Management, Proceedings of the 27th Congress,
International Association of Hydrogeologists (Chilton, J., ed.), Nottingham, A.A. Balkema,
Rotterdam, v. 1, p. 67-74.

Sharp, J.M., Ir., and Banner, J.L., 1997, The Edwards aquifer - a resource in conflict: GSA Today, v. 7,
* no. 8,p. 1-9. *

CV - John M. Sharp, Jr. December 2012 17
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Journal articles {continued):

Darling, B.K., Hibbs, B.J., and Sharp. .M., Ir., 1998, Environmental isotopes as indicators of the
residence time of ground waters in the Eagle Flat and Red Light Draw Basins of Trans-Pecos, Texas:
in The Search Continues into the 21* Century (DeMis, W. D., and Nellis, M. K., eds.), West Texas
Geol. Soc. Publ. 98-103, p. 259-270.

McKenna, T.E., and Sharp. J.M., Jr., 1998, Radiogenic heat production in sedimentary rocks of the Gulf
of Mexico Basin: Am. Assoc. Petrol. Geologists Bull., v. 82, p. 484-496.

Mayer, J. M., and Sharp, J.M.. Jr.. 1998, Fracture control of regional ground-water flow in a carbonate
aquifer in a semi-arid region: Geol. Soc. America Bull,, v, 110, p. 269-283.

Robinson, N.1., Sharp, J.M., Jr., and Kreisel, I., 1998 Contaminant transport in sets of parallel finite
fractures with fracture skins: Jour. Contaminant Hydrology, v. 31, p. 83-109.

Sharp. J.M.. Jr., 1998, Sustainable groundwater supplies - an evolving issue: examples from major
carbonate aquifers of Texas, U.8. A.: in Groundwater: Sustainable Solutions (Weaver, T.R., and
Lawrence, C.R., eds.), Int. Assoc. Hydrogeologists, Melbourne, p. 1- 12. *

Sharp J.M., Jr., Fenstemaker T.R., and Simmons, C.T., 1998, Density-driven free convection through
low-permeability units of the Gulf of Mexico Basin, South Texas, example: Geol. Soc. America, Abs.
with Programs (Ann. Mtg.), v. 30, p. A-323.

Sharp, .M., Jr., and Uliana, M.M., 1998, Regional groundwater flow in a semi-arid region - Controls of
fracture systems in carbonate units: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 30, p. A-
203,

Tsoflias, G.P., and Sharp, J.M., Jr., 1998, Three-dimensional hydrogeologic characterization of fractured
carbonale aquifers using ground-penetrating radar: Trans., Gulf Coast Assoc. Geol. Societies, v. 48, p.
439-447.

Zahm, C.K., Marrett, R., and Sharp, J.M., Jr., 1998, Prediction of regional groundwater flow and
permeability using fractured outcrop exposures, Edwards aquifer, central Texas: in Gambling with
Ground Water — Physical, Chemical, and Biological Aspects of Aquifer-Stream Relations (Brahana,
J.V., Eckstein, Y., Ongley, L.K., Schneider, R., and Moore, J.E., eds.) , Proc., Joint Meeting of the
Am. Inst. Hydrology and XXVIH Congress of the Int. Assoc. Hydrogeologists, Las Vegas,

p. 697-705.

Zahm, C.K., and Sharp, J.M., Jr., 1998, Fracture roughness from stream loss, Edwards aquifer, central
Texas: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 30, p. A-224.

Fenstemaker, T.R., Sharp, J.M.. Jr.. and Simmons, C.T., 1999, Thermohaline convection near the region
of fluid overpressurization in the Gulf of Mexico Basin, South Texas: Geol. Soc. America, Abs. with
Programs (South-Central Sec.), v. 31, p. A-8.

Fenstemaker, T. R., Sharp, .M., Jr., and Simmons, C. T., 1999, Thermohaline convection through low-

permeability units of the Gulf of Mexico Basin, South Texas example: Geol. Soc. America, Abs. with
Programs (Ann. Mtg.}, v. 31, p. A-491.

CV - John M. Sharp, Jr. December 2012 18
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Journal articles (continued):

Halihan, T., Sharp, J.M., Jr., and Mace, R.E., 1999, Interpreting flow using permeability at multiple
scales: in Karst Modeling (Palmer, A.R., Palmer, M.V, and Sasowsky, 1.D., eds.} Karst Waters
Institute Special publication No. 5, Charlottesville, VA, p. 82-96.

Hansen, C.N., and Sharp. J.M., Jr.. 1999, Hydrogeological effects of urbanization: Implications for water
management: Geol. Soc. America, Abs. with Programs {Ann. Mtg.), v. 31, p. A-156. *

Khorzad, K., and Sharp, J.M., Jr., 1999, Land subsidence along the Texas Gulf Coast due to oil and gas
withdrawal: Geol. Soc. America, Abs, with Programs (Ann. Mtg.}, v. 31, p. A-396.

Landrum, M T., and Sharp, J.M., Jr., 1999, Measurement of fracture skin properties and analysis of their
effect on solute transport in fractured porous media with examples from a welded tuff: Geol. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 31, p. A-450.

Lorenzo-Rigney, B., and Sharp, J.M., Jr.. 1999, Urban recharge in the Edwards aquifer: Geol. Soc.
‘}‘37 America, Abs. with Programs (South-Central Sec.), v. 31, p. A-12.

Sharp. J.M., Jr., 1999, Sustainability of Earth resources: Geol. Soc. America, Abs. with Programs (Ann.
Mtg.), v. 31, p. A-24. *

Sharp. J.M., Jr., Uliana, M.M., and Boghici, R., 1999, Fracture controls on regional groundwater flow in a
’%’ semiarid environment and implications for long-term maintenance of spring flows: Water 99 Joint
Congress, Inst. of Engineers, Australia, Brisbane, v. 2, p.1212-1217.

Simmons, C.T., Sharp, J.M., Jr.. and Robinson, N.L., 1999, Density-driven free convection in zones of
inverted salinity through fractured low-permeability units in the Gulf of Mexico Basin, Texas, USA:
Water 99 Joint Congress, Inst. of Engincers, Australia, Brisbane, v. 2, p.739-744.

Uliana, M.M., and Shamp, J.M., Jr., 1999, Tracing regional flow paths to major springs in Trans-Pecos
Texas using naturally occurring geochemical and isotopic species: Geol. Soc. America, Abs. with
Programs (Ann. Mtg.), v. 31, p. A-396.

Van Broekhoven, N.G., and Sharp, J.M.. Jr,, 1999, Recharge estimates, mechanisms, and spatial
variability in a basin aquifer in the semiarid West Texas Basin and Range: Geol. Soc. America, Abs.
with Programs (Ann. Mtg.), v. 31, p. A-151,

Halihan, T., Sharp. .M., Jr., and Love, A J., 2000, Determining fracture connectivity from asymmetric
dipole flow test signals: Geol. Soc. America, Abs. with Programs (Ann. Mtg.}, v. 32, p. A-464. *

LaFave, 1.1., and Sharp, J.M., Jr., 2000, Origins of ground water discharging at the springs of Balmorhea:
West Texas Geol. Soc. Bull,, v. 39, no. 5, p. 5-12 {reprint of LaFave and Sharp, 1987)

Ressler, T.R., Ridgway, K.D., Stamatakos, J.A., and Sharp. J.M., Jr., 2000, Hydrostratigraphic
characterization of a semi-arid climate desert wash, Fortymile Wash, Nevada: Geol. Soc. America,
Abs. with Programs (Ann. Mtg.), v. 32, p. A-412.

Sharp, .M., Jr.. Halihan, T., Utiana, M.M., Tsoflias, G. P., Landrum, M. T., and Marrett, R., 2000,
Predicting fractured rock hydrogeological parameters from field and laboratory data: in Groundwater:
Past Achievements and Future Challenges (Sililo, O., et al., eds.), Proceedings of the 30th Congress,
International Association of Hydrogeologists, Cape Town, South Africa, p. 319-324.
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Journal articles (continued);

Simmons, C. T., and Sharp, J.M.. Jr., 2000, On variable-density groundwater flow in heterogeneous
porous media: in Groundwater: Past Achievements and Future Challenges (Sililo, O., et al., eds.),
Proceedings of the 30th Congress, International Association of Hydrogeologists, Cape Town, South
Africa, p. 425-430.

Fenstemaker, T.F., Halihan, T., and Sharp, J.M., Jr., 2001, Using resistivity to detect movements of
variable salinity fluids in the barrier island sediments of Padre Island, Texas: Geol. Soc. America,
Abs. with Programs (Ann. Mtg.), v.33, p. A-46.

%{Halihan, T., Mace, R.E., Marrett, R., Sharp, J M. Jr., and Simms, A, R., 2001, A simple model of
fractured aquifer permeability: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v.33, p. A-168.

Kocurek, G., Robinson, N.I., and Sharp, J.M., Jr., 2001, The response of the water table in coastal aeolian
systems to changes in sea level: Sedimentary Geology, v. 139, p. 1-13.

Phyu, T., Sharp, .M., Jr., and Robinson, N.1., 2001, Transient solute transport in a dual-porosity medium
with fracture skin: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v.33, p. A-167.

Sharp, J.M., Jr,, Fenstemaker, T.R., Simmons, C.T., McKenna, T.E., and Dickinson, J.K., 2001, Potential
Thermohaline Convection in a Shale-Rich Sedimentary Basin: Example from the Gulf of Mexico
Basin in South Texas: Am. Assoc. Petrol. Geologists Bull., v. 85, p. 2089-2110.

Shi, M, and Sharp, J.M.. Jr., 2001, Characterizing and modeling heterogencity of low-permeability
stratified units: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v.33, p. A-8.

Simmons, C.T., Fenstemaker, T.R., and Sharp, J.M., Jr., 2001. Variable-density groundwater flow and
solute transport in heterogeneous porous media: Approaches, resolutions and future challenges,
Journal of Contaminant Hydrology, v. 52, pp 245-275. *

Tsoflas, G.P., Halihan, T., and Sharp, J.M.. Jr. 2001, Monitoring pumping test response in a fractured
aquifer using ground penetrating radar: Water Resources Research, v. 37, p. 1221-1229,

Uliana, M.M,, and Sharp, J.M,, Jr., 2001, Tracing regional flow paths to major springs in Trans-Pecos
Texas using historical geochemical data: Chemical Geology, v. 179, p. 53-72. *

Bennett, P.C., Sharp, J.M._ Jr., El-Shishtawy, A., Atwia, M.G., Bakrah, A., and Noweir, A.-H., 2002,
Hydrogeology and trace metal geochemistry in the Central Nile Delta, Egypt: Geol. Soc. America,
Abs. with Programs (Ann. Mtg.), v.34, p. A-85. *

Edwards Plateau, Texas Geol. Soc. America, Abs. with Programs (South-Central Sec.), v. 34, no. 3, p.

g Nance, H.S., and Sharp, J.M., Jr., 2002, Hydrogeological trends in the Edwards-Trinity aquifer system,
A-33.

Sharp, J.M.. Jr., and Simmons, C.T., 2002, Density-driven flow and transport in heterogeneous geologic
systems: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v.34, p. 527.

Sharp, J. M. Jr., Uliana, M.M., and Mayer, J.R., 2002, Regional groundwater flow systems in Trans-Pecos
Texas: Soc. America, Abs. with Programs (South-Central Sec.), v. 34, no. 3, p. A-33.
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Journal articles (continued):

Zimmerman, M. D., Bennett, P.C., Sharp, J.M., Jr., and Choi, W. J., 2002, Experimental determination of
sorption in fractured flow systems: Journal of Contaminant Hydrology, v. 58, p. 51-77.

Gary, M.O,, Sharp, J.M., Jr., Caramana, G., and Havens, R.S., 2003, Volcanically influenced
speleogenesis forming El Sistema Zacatén, Mexico, and Pozzo Merro, Italy, the deepest phreatic
sinkholes in the world: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 35, p. 52.

Gary, MO, Sharp, .M., Jr,. Havens, R.S., and Stone, W.C., 2003, Sistema Zacatén: [dentifying the

connection between volcanic activity and hypogenic karst in a hydrothermal phreatic cave system:
Geo®, v. 29, no. 3-4, p. 1-14,

Sharp, J.M.. Ir.. and Garcia-Fresca, B., 2003, Effects of urbanization of groundwater resources, recharge
rates, and flow patterns: Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 35, p. 158.

Sharp. .M., Jr., Shi, M., and Galloway, W. E. 2003, Helerogeneity of fluvial systems - control on density
driven flow and transport: Environmental and Engineering Geosciences, v. 9, p. 5-17.

Stevens, 1.D., Shi, M., Gamner, T.T., Gary, M.O., and Sharp, J.M., Jr., 2003, A Hydrogeologic Transect of
North Padre Island: Laguna Madre to the Gulf of Mexico: Geol. Soc. America, Abs. with Programs
(Ann. Mtg.), v. 35, p. 249.

White, K.S., and Sharp, I.M_, Jr., 2003, Using ARC VIEW GIS and groundwater chemistry modeling to
evaluate evidence of spring sapping and stream piracy, Honey Creek Basin, Comal County, Texas:
Geol. Soc. America, Abs. with Programs (South-Central Sec.), v. 35, no. 1, p. 61.

White, K.S., and Shamp, J.M., Jr., 2003, Evalvation of groundwater sapping using erosion pins and field
observations of fractures, karst features, streams, and springs: Geol. Soc. America, Abs. with
Programs {Ann. Mtg.), v. 35, p.52.

Wilson, A.M., Fenstemaker, T.R., and Sharp, .M., Jr., 2003, Abnormally-pressured beds as barriers to
diffusive solute transport in sedimentary basins: Geofluids, v. 3, p. 203-212.

Wilson, A.M., Fenstemaker, T.R., and Sharp, J.M., Ir.. 2003, A mechanism for limiting diffusion in
sedimentary basins: Geol. Soc. America, Abs. with Programs (Ann. Mtg.}, v. 35, p.201.

Garcia-Fresca, B., and Sharp, J.M.. Jr. 2004, Urban effects on groundwater systems: Geol. Soc. America,
Abs. with Programs (Ann. Mtg.), v. 36, p. 183.

Pierce, S.A., Sharp. .M., Jr., and Garcia-Fresca, B., 2004, Increased groundwater recharge rates as a
result of urbanization: Hydrological Science and Technology, v. 20, p. 119-127.

Scanlon, B.R., Musgrove, M., Sansom, A., Xie, H., Sharp, .M., Ir., and Yang, Z.L., 2004, Potential
advances in quantifying the water cycle in karst systems using hydrologic observatory approach;
Geol. Soc. America, Abs. with Programs (Ann. Mtg.), v. 36, p. 537.

Halihan, T., Love, A., and Sharp, J.M.. Jr., 2005, Identifying connections in a fractured rock aquifer using
ADFTs: Ground Water, v. 43, no. 3, p. 327-335.
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Journal articles (continued):

Lowry, T.S., Pierce, S.A., Tidwell, V.C., Dulay, M., Sharp, J.M._ Ir., Gold, A., Eaton, D.}., and Jenevein,
R., 2005, Integration of spatially aggregated physical process models within a systems dynamic
framework to assist the policy development and decision support process: Geol. Soc. America, Abs.
with Programs (Ann. Mig.), v. 37, no. 7, p. 29.

Nance, H.S., and Sharp, J.M., Jr., 2005, The case for cation exchange in the Edwards-Trinity (Plateau)
aquifer system: Geol. Soc. America, Abs. with Programs (South-Central Sec.), v. 37, no. 3, p. 9.

Nance, H.S., and Sharp, J.M., Jr., 2005, Dealing with non-precipitation chloride contributions in the
chloride mass-balance approach to recharge calculations in the Plateau aquifer system, Texas: Trans,
Gulf Coast Assoc. Geol. Societies, v.55, p. 580- 592.

Pierce, S.A., Sharp, J. M., Jr.. Lowry, T.S., and Tidwell, V.C, 2003, Decision support theory and
'%’ sustainable management of the karstic Edwards aquifer: Geol. Soc. America, Abs. with Programs
(Ann. Mtg),v. 37, no. 7, p. 32.

Sharp, J.M.. Jr., 2005, Forgotten and emerging issues in Trans-Pecos groundwater systems: Geol. Soc.
America, Abs. with Programs (South-Central Sec.), v. 37, no. 3, p. 3.

Sharp, J.M., Jr., and Simmons, C.T., 2005, The Compleat Darcy: New lcssons learned from the first
English translation of Les Fontaines Publiques de la Ville de Dijon: Ground Water, v. 43, p. 457-460.

White, K.S., and Sharp, J.M., Jr., 2005, Comparison of longitudinal profile distribution of knickpoints,
.% caves, springs, and fractures to evaluate groundwater sapping, Middle Trinity aquifer, Honey Creek
Basin, Comal County, Texas: Geol. Soc. America, Abs. with Programs (South-Central Sec.), v. 37,
no. 3, p.6.

Wolaver, B.D., Sharp, JM._ Jr., and Banner, J.L., 2003, Groundwater recharge in the Cuatro Ciénegas
Basin, Mexico: insights from strontium isotope and trace element analyses: Geol. Soc. America, Abs.
with Programs (Ann, Mtg.), v. 37, no. 7, p. 361.

Andring, M.J.,, Wolaver, B.D., Sharp, J.M.. Jr., and Banner, J.L., 2006, Analyzing groundwater flowpaths
in a karstic basin using cross-plots of major ions: Cuatro Cienegas Basin, Coahuila, Mexico: Geo.
Soc. America, Abs. with Programs (Ann. Mtg.), v. 38, no. 7, p. 288.

Atwia, M.G., Abou Heleika, M.M., Ei-Shishtawy, A.M, and Sharp, J.M., Jr. 2006, Hydrostratigraphy of
Central Nile Delta (Egypt) using geoelectric measurements: Sedimentology of Egypt, v. 14, p. 95-
116.

Gary, M.O., Halihan, T., Sharp, J.M., Jr.. Mouri, S., and Thorstad, J., 2006, Electrical resistivity imaging
of travertine-capped sinkholes: Deep lakes with lids: Geo. Soc. America, Abs. with Programs (Ann.
Mtg.), v. 38, no. 7, p. 523.

Henderson, C.A., Pierce, 5.A., and Sharp, J.M., Jr., 2006, Developing the visual narrative of an aquifer:
Geol. Soc. America, Abs. with Programs (South-Central Sec. Mtg.), v. 38, no. 1, p. 33.

and hydrogeology in an urbanizing area — example of Austin, Texas, USA: Geo. Soc. America, Abs.

Sharp. J.M., Jr., Christian, L.N., Garcia-Fresca, B., Pierce, S.A., and Wiles, T.J., 2006, Changing recharge
‘% with Programs (Ann. Mtg.}, v. 38, no. 7, p. 289.
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Journal articles (continued):

Sharp. J. M., Ir., Pierce, S.A., Lowry, T.S., and Tidwell, V.C., 2006, Developing an interactive model
(decision support system) to address water management policy issues: an Edwards aquifer example:
Geol. Soc. America, Abs. with Programs (South-Central Sec. Mig.), v. 38, no. 1, p. 37.

Sharp, ..M., Jr., Thompsen, C., Ketcham, R.A., Gamer, T.T., Slottke, D.T., and Robertson, W.M., 2006,
Flow in natural rough fractures: implications for flow and transport: Geol. Soc. America, Abs. with
Programs (Southeastern Sec. Mtg.), v. 38, no. 3, p. 70

Wolaver, B.D., Sharp. J.M., Jr., and Rodriguez, J.M., 2006, Gravity geophysical analysis of spring
locations in a karstic desert basin, Cuatro Cienegas Basin, Coahuila, Mexico: Trans., Guif Coast
Assoc. Geol. Societies, v. 56, p. 885-897.

Al-Johar, M.M_, Davidson, §.C., Linhoff, B.S., Rempe, D.M., and Sharp, J.M.. Jr., 2007, Variations in the
freshwater/saltwater system on North Padre Island, Texas: Free convection or Ghyben-Herzberg lens?
Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v. 38, no. 6, p. 474.

Budge, T., and Sharp. J.M., Jr., 2007, Spatial correlation analysis of NEXRAD precipitation and spring
discharge and application to regional groundwater model of a karst aquifer: Geo. Soc. America, Abs.
with Programs {Ann. Mtg.), v. 38, no. 6, p. 190.

Cagle, P.N., Sharp, .M., Ir., and Sacpia, D., 2007, Controls of sulfate variability in groundwater at a
lignite mine, northeast Texas: Geo. Soc. America, Abs. with Programs (Ann. Mtg.}, v. 38, no. 6, p.
330,

Cardenas, M.B., Slottke, D.T., Ketcham, R.A., and Sharp, J.M.. Ir., 2007, Navier-Stokes flow and
transport simulations using real fractures shows heavy lailing due to eddies: Geo. Soc. America, Abs.
with Programs (Ann. Mtg.), v. 38, no. 6, p. 596-597.

Cardenas, M.B., Slottke, D.T., and Sharp, J.M., Jr.. 2007, Navier-Stokes flow and transport simulations

using real fractures shows heavy tailing due to eddies: Geophysical Research Letiers, v. 34, L14404,
doi: 1029/2007GL030545.

Gary, M.O,, Sharp. J.M._Jr., Halihan, T., and Ramirez Fernandez, J.A., 2007, Mammoth discovery:
Paleontological and geophysical evidence for timing and sequence of karstification at Sistema

Zacaton, Mexico: Geol. Soc. America, Abs. with Programs (South-Central Sec. Mtg.), v. 39, no. 3, p.
28.

Nance, H.S., Banner, 1.B., Sharp. J.M., Jr., and James, E., 2007, Using basic hydrochemical data to
interpret apparent groundwater ages for delineation of preferential recharge areas and flow paths,
Edwards Aquifer, West Texas: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v. 38, no. 6,
p.602.

Sharp, J.M. Jr., Wiles, T.J., and Llado, L.E., 2007, Urbanization-induced increases in aquifer recharge
and springflows: Geol. Soc America, Abs. with Programs (Northeastem Sec. Mtg.), v. 39, no. 1, p.54.

Slottke, D.T., Garner, T.T., and Sharp, J.M., Ir., 2007, Roughness of fracture skins: Implications for fluid
flow and transport: Geol. Soc. America, Abs. with Programs (South-Central Sec. Mtg.}, v. 39, no. 3,
p. 22.
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Journal articles (continued):

Slottke, D.T., Ketcham, R., and Sharp, J.M., Jr.. 2007, Comparison of fast flow path roughness to slow
flow path roughness's modeled in a discrete fracture of welded tuff: Geo. Soc. America, Abs. with
Programs (Ann. Mtg.), v. 38, no. 6, p. 397.

Uliana, M.M., Banner, J.L., and Sharp. J.M., Jr.. 2007, Regional groundwater flow paths in Trans-Pecos,
Texas inferred from oxygen, hydrogen, and strontium isotopes: Journal of Hydrology, v. 334, no.3-4,
p. 334-346.

Wiles, T.J,, and Sharp, J.M., Ir., 2007, The secondary permeability of “impervious” cover: Geo. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 38, no. 6, p. 473.

Wolaver, B.D., Sharp, J M., Jr., and Ibarra, J.C., 2007, Aquifer delineation for groundwater management
in a developing karstic basin: Cuatrociénegas, Coahuila, Mexico: Geo. Soc. America, Abs. with
Programs {Ann. Mtg.), v. 38, no. 6, p.37

Garcia-Fresca, B., Sharp, J M. Jr., Lucia, F.J, and Kerans, C., 2008, Numerical model of brine circulation
during the accumulation of a carbonate Platform and Implications for Reflux Dolomitization -
Permian Basin Sand Andres Formation: Geo. Soc. America, Abs. with Programs (South-Central
Section Mtg.), v. 40, no. 3, p. 6.

Garcia-Fresca,, B., Jones, G.D., Kerans, C., Lucia, J., and Sharp, J., 2008, From outcrop to numerical
modeling of dolomitizing fluids, Permian San Andres Fm, Guadalupe Mountains and Algerita
Escarpment: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v. 39, p. 397.

Gary, M.O,, and Sharp, J.M., Jr., 2008, Volcanogenic karstification: Implications of this hypogene
process: Geo. Soc. America, Abs. with Programs (Ann, Mug.), v. 39, p. 343.

Sharp. J.M. Jr, Gary, M.O., and Wolaver, B.D. 2008, Implications from studies of carbonate aquifer
systems in Mexico: Geo. Soc. America, Abs. with Programs (Cordilleran-Rocky Mt. Section Mtg.),
v. 40, no. 1, p. 83,

Sharp, .M, Jr., Llado, L.E, Wiles, T.J., Budge, T.J., and Garcia-Fresca, B., 2008, Alterations to recharge
to the Edwards aquifer, Barton Springs segment, caused by urbanization: Geo. Soc. America, Abs.
with Programs (South-Central Section M1g.), v. 40, no. 3, p. 30-31.

Sharp, J.M., Jr., Slottke, D.T., Ketcham, R., and Cardenas, M.B., 2008, Evaluating the effects of fracture
roughness on fluid flow and solute transport: Is scaling possible? Soc. America, Abs. with Programs
(North-Central Section Mtg.}, v. 40, no. 5, p. 13,

‘:#\‘iham, J.M. Jr., Wiles, T.J., and Garcia-Fresca, B., 2008, Effects of urbanization on groundwater

*

recharge: Geo. Soc. America, Abs. with Programs {Southeast Section Mtg.), v. 40, no. 4, p. 17.

Stmmons, C.T., Sharp, J.M.. Jr., and Nield, D.A., 2008, Modes of free convection in fractured low-
permeability media: Water Resources Research, v. 44, W03431, doi:10.1029/2007WR006551.

Wiles, T.J., and Sharp. J.M., Jr., 2008, The secondary permeability of impervious cover: Environmental
and Engineering Geoscience, v. 14, no. 4, p. 251-265. [2009 E&EG best Paper Award)]

Wolaver, B.D., Sharp. }.M. Jr.. Rodriguez, J.M., Ibarra Flores, J.C., 2008, Delineation of regional arid
karstic aquifers: an integrative data approach. Ground Water, v. 46, No. 3, p. 396-413,
doi: 10.1111/j.1745-6584.2007.00405.
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Journal articles (continued):

Al-Johar, M.M., Sharp, J.M. Jr., and Slattke, D.T., 2009, Characterization of fracture surface roughness

as a step toward predicting flow in fractures: Geo. Soc. America, Abs. with Programs (Ann. Mtg.),
v.41,no. 7, p. 216.

Al-Johar, M.M,, Slottke, D.T., Ketcham, R.A., and Sharp, .M., Jr., 2009, Investigating the effect of grain
size on natural fracture roughness: Geo. Soc. America, Abs. with Programs (South-Central Section
Mtg.), v. 41, n0.2, p.8.

Andring, M.1., and Sharp, I M., Jr., 2009; Analyzing distribution of sulfate in groundwater using chemical
crossplots and GIS, the Hill Country, Texas: Geo. Soc. America, Abs. with Programs (South-Central
Section Mtg.), v. 41, no.2, p.29.

Budge, T.J., and Sharp, J.M., Jr., 2009, Modeling the usefulness of spatial correlation analysis on karst
systems: Ground Water, v. 46, no. 3, p.427-437.

Cardenas, M.B,, Slottke, D.T., Ketcham, R.A., and Sharp, J.M.. Ir,, 2009, Effects of inertia and
directionality on flow and transport in a rough asymmetric fracture: J. Geophys. Res., v. 114, B06204,
doi: 10.1029/2009JB006336.

Chaudhary, K., Sharp, .M., Jr., Holt, JW_, Al-Johar, M.M., Swanson, T., Greenbaum, J., Smith, V., and
Brothers, T., 2009, Multiple geophysical methods for identifying and mapping caves in the recharge
zone of the Edwards Aquifer, Texas: : Geo. Soc. America, Abs. with Programs (South-Central
Section Mtg.), v. 41, no.2, p.8.

Dunckel, A.E., Pearson, E.Z., Waller, C.W., Al-Johar, M.M., and Sharp, J.M. Jr, 2009, Hydrogeological
and well-siting investigation in a shallow, generally low-permeability alluvial aquifer system -

Tecolote Farm, Manor, Texas: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v.41,n0. 7, p.
448,

Doyle, S., Sharp, J.M. Jr, and Miller, N.R., 2009, Laser ablation LA-ICP-MS to derive diffusion
coefficients in sandstones: Geo. Soc. America, Abs. with Programs (South-Central Section Mtg.), v.
41, no. 2, p. 31.

Pierce, S.A., Sharp, J.M., Jr.. Eaton, D.J., and Dulay, M.P., 2009, Conflict resolution and integrating
science into groundwater policy: Geo. Soc. America, Abs. with Programs (South-Central Section
Mig.), v. 41, no.2, p.11.

Sharp, Jobn M., Jr., 2009, Urbanization effects on hydrogeological systems: Geo. Soc. America, Abs.
with Programs (South-Central Section Mig.), v. 41, no. 2, p. 1.

Sharp. .M., Jr.. and Shi, M., 2009, Heterogeneity effects on possible salinity-driven free convection in
low-permeability strata: Geofluids, v. 9, p. 263-274, doi: 10.1111/).1468-8123.2009.00262 x.

Stevens, J.D., Sharp, J.M., Jr., Simmons, C.T., and Fenstemaker, T.R., 2009, Evidence of free convection
in groundwater: Field-based measurements beneath wind tidal flats: Journal of Hydrology, v. 375, p.
394-409, doi:10.1016/j.hyrol.2009.06.035.

Gary, M.Q,, and Shamp, 1.M., Jr., 2010, Volcanogenic karstification at Zacatoén — A hypogene process
exposed at the Earth’s surface: Geo. Soc. America, Abs. with Programs (Northeastern-Southeastern
Section Mtg.), v. 42, no. 1, p.155.
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Hauwert, N.5., and Sharp, .M., Jr., 2010, Karst maturity of the Barton Springs segment of the Edwards
Aquifer in central Texas: Geo. Soc. America, Abs. with Programs (North-Central South-Central
Section Mtg.), v.42 no. 2, p. 77.

Ketcham, R., Siottke, D.T., and Sharp, J.M.. Ir., 2010, Three-dimensional measurement of fractures in
heterogeneous materials using high-resolution X-ray CT: Geosphere, v. 6, no. 5, p.499-514,
doi: 10.1130/GES00552.1.

Texas) into a decision support system: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v. 42,

?? Passarello, M.C., Pierce, S.A., and Sharp, J.M. Jr, 2010, Integration of urban recharge estimates (Austin,
p. 327.

Sharp, J.M. Jr, ,2010, The impacts of urbanization on groundwater systems and recharge: Aqua Mundi,
-;i’ v.1, p.51-36 . DOI 10.44409/Am-004-10-0008.

Sharp, J.M. Jr, ,2010, Impacts of urbanization on groundwater systems - recharge, penmeability, and
geology: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v. 42, p. 326.

Snatic, .W., Banner, J.L., and Sharp, J.M., Jr., 2010, Using strontium isotopes to trace sources of
baseflow in urban watersheds, central Texas: Geo. Soc. America, Abs. with Programs (Ann. Mrg.), v.
42, p.603.

Wiles T.J., and Sharp,J.M., Jr.,2010, The secondary permeability of impervious cover: Geo. Soc.
America, Abs. with Programs (Ann. Mtg.), v. 42, p. 327.

Markovich, K, Befus, K.M., Forster, R., Reyes, D., Robertson, W.M., and Sharp, J.M. Jr., 2011,
Hydrogeology of an alluvial aquifer system with high levels of nitrate and ammonia: Geo. Soc,
America, Abs. with Programs (Ann. Mtg.), v.43, no. 5, p. 458.

Robertson, W.R.,, and Sharp, J.M.. Jr., 2011, Variability of nitrate concentrations as an indicator of rapid
recharge to deep basin groundwaters, Trans-Pecos Texas: Geo. Soc. America, Abs. with Programs
{Ann. Mig.), v.43, no. 3, p. 124,

Wenning, Q., Mercier, L.J,, Bass, B., Rodriguez, G. and Sharp, .M., _Jr. 2011, Hydrogeological
investigation of the Decker and Gilleland Creek watersheds, Travis County, Texas —~Implications for

alluvial groundwater development: Geo. Soc. America, Abs. with Programs (Ann. Mtg.), v.43, no.
5, p. 458.

Wilson, C.R., Scanlon, B., Sharp, J.M., Jr., Longuevergne, L., and Wu, H., 2011, Field test of the
ﬁ superconducting gravimeter as a hydrologic sensor: Ground Water, v. 89. DOI: 10.1111/j.1745-
6384.2011.00864.x.

Garcia-Fresca, B., Lucia, F. J., Sharp, J.M., Jr., and Kerans, C., 2012, Outcrop-constrained
hydrogeological simulations of brine reflux and early dolomitization of the Permian San Andres
Formation: AAPG Bulletin, v. 96, no. 9, p. 1757-1781.

Hibbs, B.J., and Sharp. J.M., Jr., 2012, Hydrogeological impacts of urbanization: Environmental and
Engineering Geoscience, v. 18, no. 1, p. 3-24
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NOMINATION FORM

Nominator (person filling out this form)
Name: Jessica Wilson

Organization (optional): City of Austin Watershed Protection Department
Address (include City and Zip): _e 0 Box 1088 Austin TX_ 78767

Email and Phone Number; Jessica. Wilson@austintexas.gov; 512-974-2446
How did you hear about the Stewardship Awards? BRSEACD eNews

Nominee (individual or group being nominated for award)
Name: _Education Cave Restoration Team
Organization {optional):__City of Austin Watershed Protection Department

Address (include City and Zip): _P.O Bax 1088 Austin, TX 78767
Email and Phone Number: Jessica.Wilscn@austintexas.gov, 512-974-2446

Award Category (please select the one that best applies)
O Aquifer Advocate [] Research/Education
Innovation [J water Quality Protection

Reason for Nomination (please feel free to include additional pages, materials, or CDs with photos
and/or PowerPoint presentations)
The City of Austin Watershed Protection Department's Education Cave Restoration Team is deserving of a

Groundwater Stewardship Award for Innovation for its creative approach improving existing education caves and

and excavating new education caves lo effectively enhance communication about the importance of protecting

groundwater resources and fosler partnerships that work together to utilize these translormative underground
classrooms to educate students, teachers, and the general public about the environmentally sensitive Edwards Aquifer
Recharge Zone and inspire them to be environmental stewards. Piease see the attached document with additional

information and photos.

Please submit this form and additional materials by Tues., Nov. 7, 2017 by:
Mail: BSEACD, Attn: Awards, 1124 Regal Row, Austin, TX 78748,
Fax: (512) 282-7016
E-mail: rhgary@bseacd.org

1124 Regal Row - Austin, Texas 78748 - (512) 282-8441 - Fax: (512) 282-7016 - www.bseacd.org - e-mail: bseacd®@bseacd.org



Education Cave Restoration Team
City of Austin, Watershed Protection Department

Groundwater Stewardship Innovation Award

The City of Austin Watershed Protection Department’s Education Cave Restoration Team is
deserving of the Barton Springs Edwards Aquifer Conservation District’s Groundwater
Stewardship Innovation Award for their creative approach to improving access to caves for use
by public education to effectively enhance communication about the importance of protecting
groundwater resources. The Education Cave Restoration Team also fosters partnerships that
work together to utilize these transformative underground classrooms to education students,
teachers, and the general public about the environmentally sensitive Edwards Aquifer Recharge
Zone. Through this innovative Capital Improvement Program Project, the Watershed Protection
Department has devoted over $100,000 for educational cave restoration. These groundbreaking
efforts have included excavation and improvements to nine caves in Austin: Bowie, Grassy
Cove, Hideout, Live Oak, Millennium, Wade Sink, Whirlpool, and Wildflower.

Figure 1. First group of students to use LaCrosse Cave after it Education Cave Restoration Team made
the cave available for educational tours.

Purpose

The Education Cave Restoration Team has found, excavated, and modified new caves and
maintained existing caves for expanded use by public education programs. Expanding the
number of caves available for educational tours has enabled outreach to an increased number of
students, teachers, and members of the public participating in education programs focused on the
environmentally sensitive Edwards Aquifer Recharge Zone.

Need and Benefits

The Watershed Protection Department youth educators reach thousands of students annually
with hands-on lessons about environmental science, water quality, and stewardship. As the city
continues to grow, the youth education programs plan to grow too so we can continue to reach a
high percentage of students. Improving existing caves and creating new education caves has
enabled growth programs that provide people with a direct experience in the underground world
where they can see firsthand how water enters the aquifer. Increasing the number of students
reached means that more sites are needed so programs can run simultaneously. Austin has a
limited number of entry level educational caves. Expanding the number of caves available for
educational outreach also reduces the impact of student traffic on Balcones Canyonlands
Conservation Plan caves. There are also environmental benefits of removing trash and
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enhancing recharge. Table 1 provides an overview of caves and modifications that the Education
Cave Restoration has made to make the cave suitable for education.

Scope

A team of staff who are trained cavers conducted the hand excavations and cave restoration.
They also worked on the Blowing Sink Tract and dye trace studies. They have a very specific
skill set and received extensive safety training. In order to make additional caves stable for
public use, the project included installing appropriate structures like gates, non-obtrusive stairs,
and Bowie Cave had a grate installed over a drop-off to improve safety. Most of the caves that
the Education Cave Restoration Team worked on are on park land. One of the caves is on the
campus of Bowie High School and two of the caves are located at the Lady Bird Johnson
Wildflower Center so the Watershed Protection Department had interlocal agreements with the
Austin Independent School District and the University of Texas at Austin.

Table 1: Summary of Education Cave Restoration Efforts

Name of Cave Description of Improvements for Groundwater Education

Bowie Excavation, auto-belay system for ladder, staircase, platforms, and grate
over drop-off to provide safety

Grassy Cove Excavation, gate, and air quality monitoring

Hideout Excavation and gate

LaCrosse Excavation, gate, internal welding, staircase and rail leading two cave
entrance, dry-stack staircasc inside cave, optional crawl-through

Live Oak Add a second gate for safety and a crawl-through experience

Millennium Improve gate and plan to build platform to minimize impact to cave

Wade Sink Excavation and gate

Whirlpool Collaborated with multiple organization to replace old gate with a safer
gate that also was also designed to improve cave habitat

Wildflower Excavation and repairs

Outreach and Groundwater Stewardship Collaborations

In the past year, over 2,000 students participating in one of the Watershed Protection
Department’s youth education programs have been given the opportunity to explore the
underground world through caves that the Education Cave Restoration Team has worked on
improving for groundwater education. Additionally, the caves have been used for many other
programs, including the Groundwater to Gulf Summer Science Institute for Teachers; the Lady
Bird Johnson Wildflower Center Family Caving Days, Nature Nights, and summer camps; the
Austin Nature and Science Center’s programs; Austin Wildlands Division; Austin Park Rangers;
Grow Green Professional Landscape Training; and the Cave Collaboration Committee’s Cave
Guide Trainings. The Education Cave Team worked closely with numerous organizations,
including the Austin Independent School District, Austin Parks and Recreation Department,
Austin Science and Nature Center, Austin Wildlands Division, Lady Bird Johnson Wildflower
Center, and the University of Texas at Austin. This innovative work has resuited in furthering
how people can communicate about surface-groundwater interactions and led to the expansion of
programs that inspire the next generation of groundwater stewards.
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Figure 1. The Education Cave Restoration Team gave the Watershed Protection Department’s Mission
Integration and Prioritization Team a tour of the improvements that were made to the cave at Bowie High
School, including an auto-belay system, ladder, rails, and platform for added safety.
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Fl gure 5. LaCrosse Cave has been used for man education programs mcluleroundwater t the
Gulf Summer Institute for teachers, Grow Green Professional Landscape Training, and multiple
generations celebrating International Mud Day.









Barton Springs
Edwards Aquifer

CONSERVATION DISTRICT

MEMORANDUM
Date: 12/6/17
To:  Board of Directors
From: Staff Evaluation Team (John Dupnik, Vanessa Escobar and Brian Smith)

Re: Staff Recommendation for 2017 Permittee of the Year

Ruby Ranch Water Supply
Corporation (RRWSC) is a
public water supply provider
that serves the Ruby Ranch
i neighborhood in Buda, TX.
| Throughout the years, the
| Ruby Ranch team has been a
| collaborative  partner  with
{ District staff in working on
local groundwater issues and
finding solutions to technical
g8 problems.

4 This year has been especially

ol L AN BN notable for the RRWSC team,
as they have embarked on an innovative Aquifer Slorage and Recovery (ASR) project in
an effort to learn more about the feasibility of utilizing this alternative supply strategy in
their long-term water supply portfolio. Due to the unique situation of having an Edwards
and Trinity well pair, RRWSC was enthusiastic about the idea of conducting ASR pilot
testing at their well field. District staff was able to provide guidance on the hydrogeologic
and regulatory aspects of ASR projects. After a few planning and technical discussions,
RRWSC took the initiative to submit an ASR experimental test application to Texas
Commission on Environmental Quality (TCEQ).

In March 2017, the TCEQ authorized experimental testing and granted RRWSC
permission to conduct an ASR pilot project to test the Middle Trinity Aquifer as a
reservoir for storage and recovery of fresh Edwards Aquifer groundwater. Together with
District staff, they designed a phased step test/cycle testing program with increasing
volumes of injected water to evaluate the responses of the aquifers. Two phases of
injection and extraction have been conducted as a partnership between RRWSC and the
District. The RRWSC has both a Trinity well and multiple Edwards wells that they
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produce from under their Edwards and Trinity Permits. Currently they must blend the
Edwards and Trinity water to satisfy quality standards and could use additional permitted

Edwards water. By injecting fresh Edwards water that can be permitted by the District
when there is no District-declared drought, RRWSC can have a greater quantity of water
available for summer-time usage by their customers and potentially to use during
drought. The project is in Phase 3 of the testing program and a status report has been
developed (Ruby Ranch ASR Status Report) that describes the results of Phases | and 2.
More testing is to come and more will be learned.

The District encourages permittees to consider these types of projects and strategies, and
has actually set aside 2cfs (472 MG/yr) of Fresh Edwards for ASR pFOJeClS The Dlstrlct
has been working within its TR PN
statutory  authority and
regulatory purview to find
ways to reduce dependence
on the Barton Springs
segment of the Edwards
Aquifer particularly during
drought.

RRWSC is the first
Permittee within  the
District, and the 4™ entity
within Texas, to move
forward with conducting an
ASR pilot test project. As a
groundwater district, we are X :
proud to cooperate on new and mformatlve prOJects like this. Dale Olmstead and Thomas
Doebner led their leadership efforts, in consultation with Joe Vickers and technical staff.
The RRWSC team has always been receptive to District staff, and their ongoing
cooperation on a variety of groundwater planning issues has enabled them to have an
excellent compliance record overall and has enabled them to contribute to sound policy
and science within the District.

Disitrct staff feels that this permittee
continues to demonstrate their
commitment to the responsible use
of groundwater resources and has
proven to be a model permittee in
many ways. The staff of the
BSEACD seeks to recognize and
commend their efforts by awarding
Ruby Ranch  Water  Supply
Corporation “Permittee of the 2017
Year” Award.
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Item 6

Board Discussions and Possible Actions

d. Discussion and possible action approving the District’s FY
2017 Annual Report and submitting it to the TCEQ.
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1.0 BACKGROUND

The Barton Springs/Edwards Aquifer Conservation District (“District”) Bylaws require the
District Board President or General Manager to report on the status of the District and its programs
annually to the Board and to the Texas Commission on Environmental Quality (TCEQ). This
document is the Annual Report for Fiscal Year 2017, covering the period from September 1, 2016
to August 31, 2017.

According to District Bylaw 4-6, this report shall include:

e The status of the aquifer and the District's programs,

* A financial report to include the report of the annual audit and the security of any District
investments,

» A review and evaluation of professional services rendered to the District,
= A status report of any capital projects of the District, and

* The evaluation of the District's long-range plans pursuant to §36.107 (now §36.1071) of the
Texas Water Code (TWC).

This introductory section provides an overview of the District, and summarizes the mission and
vision of the District, and its Board-established critical success factors. Other major report sections
that follow include a summary of the active programs in FY 2017, a recap of other specific
information required by statute, including an assessment of performance in terms of objectives and
performance standards identified in the prevailing Management Plan; and a financial summary.
The annual audit report conducted by an independent audit firm is included in its entirety as
Appendix A. The Board’s assessment of progress toward the Management Plan’s objectives by
performance standards and the basis for that assessment are included as Appendix B.

1.1  General Information about the District

The District was created in 1987 by the 70" Texas Legislature, under Senate Bill 988, Its statutory
authorities include Chapter 52 (later revised to Chapter 36) of the Texas Water Code (TWC),
applicable to all groundwater conservation districts (GCDs) in the state, and the District’s enabling
legistation, now codified as Chapter 8802, Special District Local Laws Code (SDLLC). The
District's legislative mandate is to conserve, protect, and enhance the groundwater resources
located within the District boundaries. The District has the power and authority to undertake
various studies, assess fees on groundwater pumpage and transport, and to implement structural
facilities and non-structural programs to achieve its statutory mandate. The District has
rulemaking authority to implement its policies and procedures and to help ensure the management
of groundwater resources. The District is not a taxing authority. Its only sources of income are
groundwater production fees, including a water use fee supplement paid by the City of Austin;

administrative processing fees; and occasional grants from various local, state, and federal
programs for special projects.



Upon creation in 1987, the District’s jurisdictional area encompassed approximately 255 square
miles and was generally defined to include all the area within the Barton Springs segment of the
Edwards Aquifer with an extended area to the east to incorporate the service areas of the
Creedmoor-Maha Water Supply Corporation (WSC), Goforth Special Utility District (SUD), and
Monarch Utilities. In this area, designated as the “Exclusive Territory,” the District has authority
over all groundwater resources. In 2015, the 84" Texas Legislature House Bill 3405 expanded the
District’s jurisdictional area to include the portion of Hays County located within the boundaries
of the Edwards Aquifer Authority (EAA) excluding the overlapping area in the Plum Creek
Conservation District (see Figure 1). The newly annexed area designated as “Shared Territory,”
excludes the Edwards Aquifer and includes all other aquifers, including the underlying Trinity.
The District serves southern Travis County, central and eastern Hays County, and portions of
northwestern Caldwell County. The District’s jurisdictional area including the Shared Territory
encompasses approximately 420 square miles and includes both urban and rural areas.

Water from the Barton Springs segment of the Edwards Aquifer serves as the primary water source
for public water supply, industrial, and commercial purposes in the District and is a major source
of high quality base flow to the Colorado River via discharge through the Barton Springs complex.
The Barton Springs complex provides the only known habitat for the listed endangered Barton
springs and Austin blind salamanders under the federal Endangered Species Act (ESA), requiring
all activities that would or could adversely affect the species to represent optimal conservation
efforts. The Trinity Aquifer, underlying the Edwards, is an important primary water resource in
some parts of the District and is increasingly being developed as an alternative water supply to the
oversubscribed Edwards Aquifer in both the Exclusive and Shared Territory. Some wells in the
District also produce water from the Taylor and Austin Chalk formations as well as various alluvial
deposits along river and stream banks.

A five-member Board of Directors (“Board”) govems the District. The Directors are elected in
even-numbered years to staggered four-year terms from the five single-member precincts that
comprise the District. As a result of legislation in 2011 and subsequent Board action in late FY
2011, director elections were moved from the May local elections date to the November general
elections date.

In FY 2017, there was no District election held. District elections occur every two years. The next
election is set to be held in November of 2018 for District Precincts 2 and 5.

In accordance with District Bylaws, the Board elects its officers for one-year terms in December
of each year. The elected officers in December 2016 were Blayne Stansberry, President; Craig
Smith, Vice President; and Blake Dorsett, Secretary. As a local political subdivision of the State
of Texas, all meetings of the Board are conducted in accordance with the Open Meetings Act, and
the District’s business is subject to the Texas Public Information Act.
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1.2  District Mission and Vision Statements

The Board of Directors of the District has assessed and articulated not only the mission of the
District but also its vision and overarching strategic purpose.

The mission of the District is largely mandated by and adapted from its enabling legislation and
statutes:

“The Barton Springs/Edwards Aquifer Conservation District, as the responsible public
agency and authority, is committed to conserving, protecting, recharging, and preventing
waste of groundwater and to preserving all aquifers within the District.”

The vision of the District provides a succinct statement of the ultimate, continuing goal of the
District, describing the standard by which it will execute its mission:

“The Barton Springs/Edwards Aquifer Conservation District will excel in its operations
and administration so that it is considered the model and standard for other groundwater
districts.”

The overarching strategic purpose articulates more action-oriented direction consistent with the
mission and vision:

"We will manage the District aquifers to optimize the sustainable uses of groundwater in
q
satisfying community interests.”

1.3 District Critical Success Factors

The District has established a set of continuing “critical success factors™ that flow from and are
generally consistent with the goals and objectives that are in the Management Plan (MP). These
critical success factors include:

e Providing sound science to support and form the basis of policy and tactical decisions made
by the District that affect water supply users and endangered species habitat;

e Being highly efficient, accurate, and fair in administering staff activities related to all District
programs;

» Developing and instituting an equitable and consistently administered regulatory program that
is required to serve our mission;

* Becoming a respected and effective part of the state and local political landscape for water
resource management and its stakeholder communities;

* Serving our permittees, stakeholders, and the public at large as a readily accessible source of
first resort for reliable information about local water, groundwater, aquifer science, water use
and conservation; and

» Providing the programmatic and resource basis for innovative, cost-effective solutions to
augment the sustainable quantity of water in the District and to protect the quality of District
waters required for various existing uses.



2.0 DISTRICT PROGRAM AREAS AND TEAM HIGHLIGHTS FOR
2017

The District continues to successfully use a team-oriented organizational structure, in which all
staff members are assigned to a primary team but also support other teams as needs arise. Each
staff member works under the direct supervision and directly reports to their respective team
leaders who are responsible for executing team-specific responsibilities and duties. Each team
leader works under the supervision of and directly reports to the General Manager. All staff
members ultimately report to the General Manager for administrative supervisory purposes.

This section of the report surnmarizes the operational teams that existed throughout FY 2017 and
provides some highlights and notable achievements for each. Appendix B contains more
information and details on the work undertaken by these teams in support of the various goals,
objectives, and performance standards identified in the applicable 2014 District MP.

2.1 General Management Team

Mr. John Dupnik served as the District's General Manager (GM). The GM is responsible for the
day-to-day business of the District, and is an ex-officio member of all the other teams. The key
areas of functional responsibilities for the GM include staff management and development,
programmatic planning and execution, stakeholder relationship development and cultivation, and
financial administration of the District. The GM:

e Ensures that the policies and direction of the Board of Directors are implemented effectively,
appropriately, and efficiently;

e Provides leadership both inside and outside the District organization, in accomplishing the
mission, vision, and goals of the District; and

¢ Serves as an advocate for the staff with the Board, and an advocate for the Board with the staff.
In FY 2017, some highlights for the office of the GM:

e Coordinated the conduct of all of the District’s FY 2017 business within FY 2017 budget

constraints with two mid-year budget amendments to adjust with the evolving work load and
objectives.

* Maintained a productive, efficient, and motivated staff by providing ongoing direction through
regular meetings with Team Leaders and end-of-year performance evaluations of all staff, and

by holding spring and fall staff retreats to encourage team building and to maintain staff
morale.

e Served as the primary point of contact, and coordinated with Brian Sledge of Sledge Law, the
District’s legislative consultant, and the appointed Board committee members (Blayne
Stansberry and Bob Larsen) to monitor bills of interest to the District in the 85" Legislative
session, including two bills that were filed on the District’s behalf (HB 2424 and HB 3071).
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Efforts included bill tracking and analysis, meeting and providing information to legislators,
and providing testimony at legislative committee hearings on certain bills.

¢ Coordinated the work of the District’s Habitat Conservation Plan (HCP) consultant and staff
to facilitate the U.S. Fish and Wildlife Service (USFWS) review of the Incidental Take Permit
(ITP) application including responding to all comments from the USFWS Austin field office
and regional office in Albuquerque, New Mexico to their satisfaction such that the draft HCP
and Environmental Impact Statement (EIS) were submitted to the solicitor general, and
approved for public notification of availability.

¢ Continued to ensure compliance with the District Consent Decree with the Texas Department
of Transportation (TxDOT) applicable to construction of certain area roadway projects.
Activity included ongoing review of stormwater plans, evaluation of significant geologic
features and periodic site inspections of stormwater Best Management Practices (BMPs) by
District staff after construction on State Highway 45 Southwest (SH 45 SW) commenced.

e Participated actively in the joint groundwater planning processes of Groundwater Management
Area (GMA) 9 and served as the District Representative to GMA 10, including related
interfaces with the Texas Water Development Board (TWDB), other GCDs in the two GMAs,
and stakeholder meetings. This year's efforts wrapped up the GMA’s second round of
planning with the final adoption of the desired future conditions (DFCs) by the GMA, and
completion of the explanatory report.

 Participated actively in regional water planning group activities, including serving as the GMA
10’s voting Representative to Region K, and monitoring Region L groundwater-related
planning activities, Efforts involved activity associated with the beginning stages of the next
round of planning including implementation of new legislation and rules affecting planning
and evaluation of population and demand projections.

¢ Coordinated the update and revision of the District’s MP with the oversight of the Board MP
Committee (Mary Stone and Craig Smith) and submitted the Board-approved draft MP within
the TWDB-prescribed deadlines.

» Continued to participate in the review of the Dripping Springs Texas Pollutant Discharge

Elimination System (TPDES) permit application and draft permit which involved preparation

-of written and oral comments during the comment period, technical review of
discharge/beneficial reuse scenarios, and ongoing setilement discussions.

2.2  Administrative Team

Ms. Dana Wilson serves as the Leader of the Administrative Team, with Ms. Tammy Raymond
and Ms. Shannon DeLong as team members for administrative programs support. Ms. DeLong
continued to work on a three-quarter time basis throughout FY 2017, including telecommuting one
day per week.

The Administrative Team is responsible for banking, accounting, timekeeping and payroli
administration, records retention and management, facilities and vehicle fleet management,
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personnel and human resources administration, contracts administration, director compensation
and reimbursement administration, and state/federal grant administration.

In FY 2017, some highlights for the Administrative Team included:
* Maintaining the financial records to receive a clean financial audit (see Appendix A);

¢ Continuing the process of electronically scanning historical hard-copy records for archival
purposes;

= Supporting the revisions of various parts of the Employee Policy Manual and subpolicies;

» Supporting the continuing phases of annual office updating/remodeling;

* Assisting the District’s information technology (IT) consultant in making improvements to the

IT infrastructure and resolving various staff IT issues, and adding two new employee computer
hard drives per year, as warranted,

e Supporting District transparency efforts, specifically in the finance areas, by applying for and
achieving a Financial Transparency Star Award from the Texas Comptroller’s office; and
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2.3 Aquifer Science Team

Dr. Brian Smith, P.G. serves as the leader of the Aquifer Science Team which is involved in
various internally- and extemnally-funded groundwater research and assessment programs. The
team is supported by Senior Hydrogeologist Brian Hunt, P.G., Hydrogeologic Technician Justin
Camp, and from time to time other staff members, including interns.

To protect and manage the groundwater resources of the District’s aquifers, the District continued
an active research program that is designed to better understand the hydrogeology and
hydrodynamics of aquifers in the District, and to advise the Board on policy-related decisions.

In FY 2017, some highlights for the Aquifer Science Team included:

¢ Developed new technical reports, presented numerous technical taiks with published abstracts,
published technical papers, and attended technical conferences including:

Gulf Coast Association of Geological Societies (Corpus Christi, 9/18-20/16)

South Central Texas Water Research Interest Group (Texas A&M San Antonio, 12/1/16)
Underground Injection Control National Meeting (Austin, 2/23/17)

Interformational Flows Workshop (EAA, 3/1/17)

South-Central Geological Society of America (San Antonio, 3/12-14/17)

Texas Water Research Network (UT, 5/8-9/17)

Trinity Conceptual Model (SWRI, 6/5/17)

South Central Texas Water Research Interest Group (Austin 6/2/17)

0O 0000 OO0 0

e Presented technical information and studies to the public and students:

Travis County Commissioners Court (9/13/16)

Barton Springs University (9/28/16)

Hydrogeo Workshop, Cave Without A Name (10/1-2/16)
Sierra Club and Texas Disposal Systems (11/5/16)
Hydrogeology class at UTSA (12/1/16)

Ecological Restoration Journal Review Group (12/9/16)
Texas A&M Kingsville (3/24/17)

Sunset Valley City Council (3/7/17)

Blanco River book release (Kyle, 4/8/17)

Travis County Commissioners Court (6/20/17)

OO0 0 O0O0O0CO0OO0OO0OO0

* Maintained a monitor well network of about 35 wells with instruments that collect hourly
data. The District’s weather station at the District office also collects hourly data. The District
routinely measures water levels in the six multiport monitor wells that are completed in the
Edwards and Trinity aquifers.

» Coordinated and participated in an aquifer test for the Electro Purification (EP) application in
Central Hays County. This included establishing a well monitor network of periodic and
continuous data collection and water-quality sampling (with the EAA) over a period of months.

103



Determined and documented drought status, including keeping the District’s drought monitor
blog up to date. There were no District-declared droughts in FY 2017.

Participated with GMA 9 and GMA 10 in technical discussions.

Completed field collection data from the newly installed multiport monitor well in the saline
Edwards (in FY 2016). District staff worked with Carolle Engineers who conducted the
feasibility portion of this study. Staff completed a draft hydrogeologic report for the study.
Expected completion of the overall feasibility report is in early FY 2018.

Worked cooperatively with the Ruby Ranch WSC to conduct two phases of Aquifer Storage
and Recovery (ASR) pilot testing. A status report was written and submitted to the TCEQ in
August 2017. A final phase of the testing is being done in early FY 2018.

Performed studies with the City of Austin and the Hays Trinity GCD (HTGCD) and other

independent geologists to characterize surface and groundwater interactions along Onion
Creek (see Publications).

Continued development and data collection of a geologic database of the Edwards and Trinity
Aquifers in central Texas in cooperation with the EAA and the HTGCD.

Maintained the Antioch Cave Recharge Enhancement Project as an ongoing part of a 319(h)
grant from the Environmental Protection Agency (EPA) and TCEQ. In FY 2017, District staff

replaced operational equipment and hardware at Antioch Cave to improve the operation and
performance of the best management practice.

Implemented, in cooperation with Magellan Pipeline Company, an annual sampling program
related to the operation of the Longhorn Pipeline that transports crude oil. In March 2017, staff
sampled about eight springs and well sites for hydrocarbon contaminants as a screening test
for BTEX and TPH. Staff also worked on locations for the installation of two new monitor
wells anticipated in FY 2018.

Collected water-quality data (major ions and isotopes) from about 125 sample locations in FY
2017, in cooperation with the TWDB.

Cooperated with Travis County on various groundwater studies including installing a multiport
monitor well and sampling of groundwater.

Supported research in conjunction with a graduate student at the University of Texas at San
Antonio.

Brian Smith has continued serving on the City of Austin Environmental Commission.
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Published papers:
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Hunt, B. B,, B.A. Smith, M.O. Gary, A.S. Broun, D.A. Wierman, J. Watson, and D.A.
Johns, and, 2017, Surface-water and Groundwater Interactions in the Blanco River and
Onion Creek Watersheds: Implications for the Trinity and Edwards Aquifers of Central
Texas. South Texas Geological Society Bulletin, v. 57, no. 5, January 2017, p. 33-53.

Hunt, B. B, A. S. Broun, D. A. Wierman, D. A. Johns, and B. A. Smith, 2016, Surface-
water and groundwater interactions along Onion Creek, Central Texas: Gulf Coast
Association of Geological Societies Transactions, v. 66, p. 261-282,

Smith, B.A., B.B. Hunt, and J. Camp, 2017, 30 years of Aquifer Science. BSEACD Fact
Sheet 0817.

Smith, B.A. and B.B. Hunt, 2017, Recharge and Water-Quality Controls for a Karst
Aquifer in Central Texas, in Karst Groundwater Contamination and Public Health, ed.
W.B. White, ]1.S. Herman, E.K. Herman and M. Rutigliano, Springer International
Publishing, Advances in Karst Science, February 2017, p. 299-317.

FY 2017 Abstracts:

O

Hunt, B.B., B.A. Smith, M.O. Gary, A.S. Broun, and D.A. Wierman, 2017, An Evolving
Conceptual Model of the Middle Trinity Aquifer, Hays County, Central Texas. Geological
Society of America Abstracts with Programs. Vol. 49, No. 1, South-Central Section
Meeting, San Antonio, Texas, March 2017,

Hunt, B.B., and B.A. Smith, 2017, Model then Measure: Assessing and Monitoring the
Potential for Unreasonable Impacts from a Pumping Well—Example from the Middle
Trinity Aquifer, Hays County, Texas. Geological Society of America Abstracts with
Programs. Vol. 49, No. |, South-Central Section Meeting, San Antonio, Texas, March
2017.

Smith, B.A. and B.B. Hunt, 2017, Desalination and Aquifer Storage and Recovery
Potential of the Saline Edwards Aquifer, Central Texas. Geological Society of America
Abstracts with Programs. Vol. 49, No. 1, South-Central Section Meeting, San Antonio,
Texas, March 2017.

Smith, B.A. B.B. Hunt, V. Escobar, K. Bell-Enders, and J. Dupnik, 2017, Considering
Unreasonable Impacts in the Groundwater Production Permitting Process. Geological
Society of America Abstracts with Programs. Vol. 49, No. 1, South-Central Section
Meeting, San Antonio, Texas, March 2017.

Watson, J.A., A.S. Broun, B.B. Hunt, D.A. Wierman, and B.A. Smith, 2017, Mapping the
Upper Glen Rose Unit 3 Aquitard: Implications for Recharge to the Middle Trinity aquifer,
Hays County, Texas. Geological Society of America Abstracts with Programs. Vol. 49,
No. 1, South-Central Section Meeting, San Antonio, Texas, March 2017.
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2.4  Education and Community Qutreach Team

Ms. Robin Havens Gary serves as the leader of the Education and Community Qutreach Team.
Ms. Gary is the District’'s Environmental Educator, GIS Specialist, and Public Information
Coordinator, and is the primary member and team lead for the Education and Community Outreach
Team in FY 2017. Ms. Gary collaborates regularly with other members of the staff, including
interns, to maintain a diverse and effective Education and Outreach program.

The District continues its active, multi-dimensional educational program that emphasizes
awareness of the finite and fragile aspects of the groundwater resources in the District. To increase
awareness of District programs and roles, staff applied a multi-faceted approach. The District
celebrated its 30" year anniversary with several special projects. Interns helped prepare videos
and marketing info-graphics that were highlighted though the eNews and frequently on social
media. Public radio sponsorships ran announcements focused on the importance of local voice in
groundwater management during the month of August. An augmented reality teaching tool was
prototyped to increase visibility of water quality indicators. A timeline of significant legislation,
research, and events was created, and the Lovelady Monitor Well hydrograph and Board Members
were also incorporated. A celebration where all these special projects were showcased was held at
the Wildflower Center for 150 stakeholders, permit holders, well owners, researchers, and past and
present Board and staff.

The digital newsletter continued circulation in FY 2017. Feedback and metrics show that the more
frequent updates in the mobile-friendly, digital format has been highly popular. Subscribers
receive regular updates on permitting, aquifer science, events, and programs. Each monthly eNews
was opened/accessed over 1,000 times. Social media posts increased distribution of
announcements and news and received high view rates, The 2017 Well Water Check-up and Open
House provided an opportunity for well owners, particularly those in the newly annexed area, a
chance to meet staff and have their water analyzed for free. Over 2,000 postcards were mailed to
homeowners in the shared territory in neighborhoods that have a high density of Trinity wells.

The Education and Community Qutreach Team constantly seeks to maintain and create new
partnerships with like-minded local entities to more efficiently and effectively carry out the
District’s mission. Through these partnerships, staff members augment their knowledge base and
are able to make a contribution to efforts that reach larger and more diverse audiences. This year
staff continued partnerships with the Austin Youth River Watch, Central Texas Water Efficiency
Network (CTWEN), Capital Area Master Naturalists (CAMN), City of Austin (COA), City of
Sunset Valley, Colorado River Alliance, EAA, Greater Edwards Aquifer Alliance, Hill Country
Alliance, Keep Austin Beautiful, Lady Bird Johnson Wildflower Center, Lower Colorado River
Authority (LCRA), Meadows Center, Save Barton Creek Association (SBCA), San Antonio River
Authority, San Antonio Water System, Shield Ranch, Splash! Exhibit, Texas Cave Management
Association, Texas Parks and Wildlife Department (TPWD), TWDB, University of Texas’s
Bureau of Economic Geology, and University of Texas Jackson School of Geosciences.

I
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In FY 2017, some highlights of the Education and Community Qutreach Team included:

Continuing eNews bulletin with automated subscribe/unsubscribe capabilities,

Participating in approximately 31 outreach events (including field trips, presentations, and
events) that reached approximately 2,047 adults and 2,135 children,

Hosting the sixth annual Water Conservation Symposium: Conservation Works: Building
Programs from Simple to Sophisticated" in collaboration with the water providers and non-
profits participating in the CTWEN,

Hosting the 12" Annual Groundwater to the Gulf Summer Institute for Educators in
collaboration with other state, local, and non-profit water educators, which trained 42 teachers
who in turn reach over 4,200 students annually, and

Providing support for the 2017 Rainwater Revival and Hill Country Living event that brings
rainwater harvesting system installers, suppliers, water haulers and other experts together to
serve as a resource for homeowners and business owners that are interested in using rainwater
as an alternate supply.
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REGULATORY COMPLIANCE

The Regulatory Compliance Team consists of two Regulatory Compliance Coordinators and one
Regulatory Compliance Specialist who are responsible for a wide range of the District’s
responsibilities including drought management, pumpage tracking/compliance assessment,
rulemaking, rule and well construction standard interpretation, permitting, enforcement, well
inspections, well pluggings, and drilling oversight. Regulatory Compliance Team members have
also actively attended and participated in community outreach and regional development and
planning groups, and served as District liaisons to local municipalities, political subdivisions,
permittees, and licensed drillers and pump installers in the area.

Highlights of the Regulatory Compliance Team in FY 2017:

Dripping Springs TPDES Permit Application — Staff participated actively in technical
discussions and analysis of the Dripping Springs wastewater discharge permit application.

Staff attended multiple stakeholder meetings to propose alternatives and to provide technical
insight,

State Highway 45 Southwest - In November 2016, the roadway construction efforts began.
Staff actively participated in site inspections and technical discussions with the Central Texas
Regional Mobility Authority (CTRMA) project team, TxDOT representatives, and the
Environmental Compliance Manager. Staff coordinated eleven site visits in FY 2017 for which
inspection reports were developed and District recommendations were provided. The District
continued to work with an engineering consultant {Tom Hegemier — Doucet and Associates)

on the technical evaluation of stormwater control designs in accordance with the consent
decree.

Electro Purification Applications — At the beginning of FY 2017, staff approved the test well
permit and aquifer test work plan for this project. Staff evaluated the permit application and
aquifer testing/well acidizing procedures prior to the test. The aquifer test commenced in
October 2016 and was completed in January 2017. During the test, all technical staff conducted
site inspections of the pumping wells and monitor wells to collect water level data and water
quality samples.

Needmore Water, LLC Application — At the beginning of FY 2017, staff issued an
administrative completeness letter to the applicant for the conversion of a Temporary
Production Permit (HB 3405) to a Regular Permit. The General Manager developed a
Preliminary Decision which entailed information on the technical evaluation of the aquifer test
data. At the end of FY 2017, the application remained as pending in the State Office of
Administrative Hearings (SOAH) hearing process.

Management Plan — Per statutory requirements, the District actively worked towards updating
its MP. The plan was scheduled to expire in January 2018 and the District was required to
submit an updated plan for preliminary review in July 2017. The plan was updated to reflect
recent legislative changes and rule making efforts that took place since the 2015 annexation.
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Database Development and Upgrade — Staff actively coordinated the technical discussions
and conceptual designs for a database management and reporting system. Staff internal
discussions were held to identify the scope elements, and a Board subcommittee was involved
in the procurement and contract negotiation process. The project is scheduled to be completed
in late FY 2018.

Inspections & Investigations: Staff completed a total of 39 inspections related to special
investigations, site permittee inspections, and well permit applications.

FY 17 TOTAL Inspections/ Investigations/ Onsite Visits

Exempt Well Inspections 6
Limited Production Permit Inspections 14
Individual Production Permit Inspections 5
Test Well Inspections 3
Plugging Inspections 10
Special Investigation Inspections 0
Other Pemmittee Inspections 0

Conservation Credits: The District issued a total of $23,297.49 in credits in FY 2017 with
$14,560.93 being issued to 16 permittees, and $8,736.56 being issued to the COA. Permittees
donating credits back to the District’s camp scholarship fund included Creedmoor-Maha WSC
($ 2,087.69), Goforth SUD ($ 700.00), and Texas Lehigh Cement Company ($ 441.54).

Enforcement: There were no formal enforcement actions initiated in FY 2017.

Rulemaking: District staff developed rule concepts for guiding and regulating ASR systems
within the District. Prior to drafting concepts, staff held multiple meetings with TCEQ and
other stakeholders throughout the year. Since the passage of HB 655 and recent changes to
TCEQ Rules TAC Chapter 30 Section 331, the District is making a concerted effort to integrate
its ASR rules with those of TCEQ. ASR rule concepts were presented to the Board on August
10, 2017. Staff also participated in legislative bill analysis relating to ASR.

External Reviews, Coordination, and Qutreach. Workgroups and projects involving staff
participation included:

Aquifer Storage and Recovery Technical Discussions and Workgroups,

SH 45 SW Technical Workgroups,

Water Pollution Abatement Plan (WPAP) Wastewater Permit Reviews,

Water Conservation Advisory Council,

Regular meetings of the Regional Water Quality Protection Plan workgroup, and
Well permitting and registration efforts in the shared territory.

0 C 00 0 0

Drought Management: The District declared No-Drought status on January 29, 2015 and
remained in Non-Drought status throughout FY 2017.
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Permitting Summary:

A summary of the new wells drilled in FY 2017 is provided in the table below.

EY 17 TOTAIL New Wells

New Exempt Wells 9

Nonexempt Domestic Wells (LPPs) 22

Individual Wells 4

Test Wells 0

| Replacement Wells 0

A summary of permitting applications that were processed in FY 2017 is provided in the table
below.

FY 17 TOTAL Permit Applications

Minor Amendment 4

Major Amendments 0

New Exempt Well 9

Limited Production Permit (Nonexempt Domestic Wells) 22
Individual Production Permit 4

New Individual Well Drilling Authorizations /Modification 3
Test Well 0

Well Plugging 10

Replacement Well 0

A summary of the individual production permits that were processed in FY 2017 is provided in
the table below.

Annual
Volume New Production Permits Permit Type Aquifer
1 150.000 | Deborah Bates Conditional Edwards — Class C | Edwards
2 150,000 | Driftwood Diesel LLC Conditional Edwards — Class A | Edwards
McCollum Savell Holding LLC Conditional Edwards - Class C | Edwards
3 900,000 | (dba Jumping Jack Dog Ranch)
4 | 1240000 | Eskew Place Ltd Conditional Edwards — Class A | Edwards
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A summary of current permitted pumpage is provided in the tables below,

Total Permits Active to Date

Total Hisloric Edwards Permits Issued to Date 74
Total Conditional Edwards Permits Issued to Date 28
Total Historic Trinity Permits Issued to Date 27
Total Alluvial/Austin Chalk Permits Issued 2
Total Individual Permitted Wells to Date 190
LPP General Permits
Total Permits Issued 129
Total LPP Permitted Wells 129
Permitted Pumpage
Edwards MZs gallons cfs acre-feet
Historical (Ind.) 2,311,082,596 9.80 7,092
Historical (LPP) 2,500,000 0.011 8
Total Historical 2,313,582,596 0.81 7,100
Conditional (Ind.) 351,274,948 1.49 1,078
Conditional (LPP) 49,500,000 0.21 152
Total Conditional 400,774,948 1.70 1,230
Total Edwards 2,714,357,544 11.51 8,330
Trinity MZs gallons cfs acre-feet
Historical (Ind.) 495,781,557 2.10 1,521
LPP 12,500,000 0.05 38
Total Trinity 508,281,557 2,15 1,560
Other Aquifers
MZs gallons cfs acre-feet
Historical (Ind.) 2,500,000 .01 8
Total Permitted 3,225,139,101 13.67 9,898
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Permitted Transport

gallons cfs | acre-feet
FY 2016 0 0 0]
Total Permitted | 400,000,000 1.70 | 1,227.55

17
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3.0 REQUIRED DATA AND INFORMATION

The District Bylaws and Management Plan require a number of specific items to be included in
the Annual Report. This information is included in the following subsections of the Annual
Report.

3.1 Aquifer Status

FY 2017 began in a status of No Drought following a trend which began back in 2014. In
September 2014, water levels began to rise after above-average rainfall. Steady recharge
throughout 2015 and 2016 continued to increase aquifer water levels as well as Barton Springs
flow. In January 2015, the Board updated the drought status from Stage II Alarm Drought to No
Drought. While measurements began to decline in October 2016 and have steadily continued
down, they remain above drought warning levels. As of December 2017, we maintain a status of
No Drought.

Austin has received an overall 34" of rainfall so far in 2017, which has produced little recharge
and resulted in aquifer water level decline. While levels are going down, the benefits of previous
wet years have provided a bolster against this drop at the Lovelady Monitor Well, which has
recorded data since 1949.

The rejuvenating effects of above-average rainfall in 2015 and 2016 well-prepared the region for
a somewhat dryer FY 2017. La Niiia conditions in the Pacific are likely to result in continued dry
weather through the winter and beginning of 2018.

3.2 Grant Programs

The District continued its ongoing initiatives associated with development of alternative water
supplies for the District and its region throughout FY 2017. On January 28, 2015, the District
submitted an application to the TWDB Board for a Regional Facility Planning Grant to assess the
saline Edwards Aquifer as a potential water supply. The District was awarded grant funding in
the amount of $240,000 to support the District’s grant project. The contract with TWDB for the
grant project was approved by the Board and executed on August 27, 2015. After selection of
Carollo Engineers as a subcontractor for the grant project, a kickoff meeting was held on February
25, 2016. Work continued on the grant throughout FY 2017. A final report is expected to be
delivered to TWDB by the end of December 2017.

3.3 Professional Services

The District expended $170,359 for professional services in FY 2017. This amount included legal
fees of $111,000 for general counsel support provided by Bickerstaff, Heath, Delgado & Acosta
LLP of Austin, and included involvement of the District and its attomneys in a few new billing
categories (Needmore $19,618; Dripping Springs TPDES $17,506; and Attorney General (AG)
Opinions and Public Information Requests (PIRS) for $19,696).

There were no legal services associated uniquely with grant projects as grant-billable costs.
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Additional professional services for FY 2017 also reported in the above amount include the
District’s third party retirement plan administrator, The Standard, for $18,447.

The District retained Montemayor Britton Bender PC early in 2016 to perform its annual financial
audit for FY 2015 (as the previous auditor no longer participates in governmental entity audit
processes). The fees for these professional services were $11,000 for FY 2017, and are also
included in the professional services total above.

Not included in the professional services total above, the District expended $38,000 for the
lobbying services of Sledge Law & Public Strategies for the 85th Legislative Session. The District
has changed the timing of when legislative issues are addressed from a biennial expense to an
ongoing expense according to the new term of agreement dated July 1, 2016 through June 30,
2018, being a flat-fee structure bifurcated between legislative session months and legislative
interim months spread across 24 months. During legislative months — November of even-
numbered years through June of odd-numbered years, the fee will be $4,000 per month. During
legislative interim months — July of odd-numbered years through October of even-numbered years,
the fee will be $1,000 per month. So one year there will be $36,000 in legislative expenses, and
the following year there will be $12,000 in legislative expenses.

These professional services do not include the contracted labor that comprises programmatic
suppoit to various team initiatives and that is budgeted as part of the individual team budgets.

3.4 Capital Projects

The District completed one small capital project in FY 2017 that remodeled library area shelving
cabinets for $2,484.

3.5 Financial Report

As authorized in the District Bylaws, the Board utilizes the Texas Treasury Safekeeping Trust
Company (commonly referred to as “TexPool™) as a depository for its funds not required by its
current operations. There are several built-in controls and safeguards in the TexPool account
mechanisms. The District has established and maintains funds in several TexPool accounts to
further minimize risk and to partition funds designated for certain potential uses. To facilitate
payments and timely deposits, the District also maintains both checking and payroll accounts with
Citibank (now transitioned to Branch Banking and Trust Company - BB&T), which are FDIC-
insured. Monies are moved electronically between these accounts and the TexPool accounts,
generally keeping funds not required by current operations in TexPool, and therefore the cash
balances in the operating bank accounts as small as prudently feasible. The District has no
additional monetary investments other than its cash fund accounts.

End-of-the-year cash and account balances and an independent assessment of financial controls

will be found in the Annual Audit Report, to be included here as Appendix A, upon completion of
the financial audit.
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3.6 Evaluation of District’s Long-Range Plan Pursuant To §36.1071

3.6.1 Background

TWC §36.1071 requires all GCDs to establish and maintain a long-range comprehensive plan for
groundwater management in the District. This long-range plan is a ten-year plan called the District
MP. The MP must be reviewed, revised as necessary, readopted, and reapproved at least once each
five years. The current plan was adopted in January of 2013 and is set to expire in January of 2018,
Pursuant to the code provisions, all GCDs are required to assess progress quantitatively toward the
objectives in their prevailing MP at least annually. This assessment is summarized in the following
Section 3.6.2 and elaborated in Appendix B of this Annual Report.

3.6.2 Board Evaluation of Objectives and Progress Assessment

Section 2 of this report highlighted some activities for each of the operational teams. A more
comprehensive and detailed listing of the activities of the District is included in Appendix B, which
was prepared by the staff to assist the Board’s evaluation of the progress made in FY 2017 toward
the goals, objectives, and performance standards identified in the prevailing District Management
Plan.

On November 16, 2017, the Board reviewed the information in Appendix B, discussed its
conformance with the plan objectives and their subsidiary performance standards, and then took
action to evaluate progress made by the District toward these strategic objectives, as specified in
the metrics for each of the objectives. Following a proper motion and second, and discussion in
a properly noticed Open Meeting, the Board of Directors unanimously approved the progress
toward each and all objectives in FY 2017 as being satisfactory, and directed the staff to include a
record of these actions and their basis in this Annual Report. That record and the basis for that
decision-making are included as Appendix B.

This assessment for FY 2017 measured progress towards the goals and objectives of the then-
current MP approved in January of 2013. An updated MP, which was approved by the TWDB on
November 21, 2017, will serve as the basis for the Board’s next evaluation of that plan’s objectives
in FY 2018.
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APPENDIX A

Independent Annual Financial Audit Report

(To be Board-approved December 14, 2017)
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APPENDIX B

Assessment of Progress toward Management Plan Objectives

(Board-approved November 16, 2017)
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Item 6

Board Discussions and Possible Actions

e. Discussion related to the District’s award of accreditation
through the State comptroller’s Transparency Star
program.
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Transparency Stars

The Texas Comptroller of Public Accounts
awards the Barton Springs/Edwards Aquifer
Conservation District the Traditional Finances Star

for exemplary efforts in creating financial transparency around public services and spending
decisions. The Transparency Stars program recognizes local governments across Texas that are
striving to meet a high standard for financial transparency online. These efforts provide citizens

with clear, consistent information about public spending in user-friendly formats.

November 14, 2017
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Item 6

Board Discussions and Possible Actions

f. Discussion and possible action related to the City of
Dripping Springs TPDES permit application to authorize
direct discharge of treated wastewater to Onion Creek in the
contributing zone of the Barton Springs segment of the
Edwards Aquifer.
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Item 6

Board Discussions and Possible Actions

g. Discussion and possible action related to the annual
election of the officers of the BSEACD Board of Directors.
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Item 7

Director’s Reports

Directors’ Reports. (Note: Directors’ comments under this item
cannot address an agenda item posted elsewhere on this agenda
and no substantive discussion among the Board Members or action
will be allowed in this meeting. Communications reported under
this item may be used to support Performance Standard 4-1 of the
District’s Management Plan related to demonstration of effective
communication with District constituents.)

Directors may report on their involvement in activities and
dialogue that are of likely interest to the Board, in one or more of
the following topical areas:

e Meetings and conferences attended or that will be
attended;

e Committee formation and updates;

e Conversations with public officials, permittees,
stakeholders, and other constituents;

¢ Commendations; and

¢ Issues or problems of concern.
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Item 8

Adjournment

129






