NOTICE OF OPEN MEETING

Notice is given that a Regular Meeting 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, August 24, 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.

1. Call to Order.

2. Citizen Communications (Public Comments of a General Nature),

3. 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 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. Not for
public review

2. Approval of minutes of the Board’s August 10, 2017 regular Meeting and Public
Hearing. Not for public review at this time

3. Approval of out-of-state travel for Brian Hunt to attend training on geologic
software (RockWorks17) in Golden Colorado in September 2017. Pg. 18

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.)

Topics.

i.  Personnel matters and utilization
ii.  Upcoming public events of possible interest
iii.  Aquifer conditions and status of drought indicators
iv.  Update on team activities and highlights
v.  Update on area roadway projects
vi.  Update on the District HCP and ITP application
vii.  Update on legislative activity of interest to the District



Discussion and Possible Action.

a.

C.

Discussion and possible action related to selection of the first-choice firm to provide
technical services related to development of an integrated groundwater data
management and reporting system and authorization to initiate contract negotiations.
Pg. 21

Discussion and possible action related to the revision and update of the District’s
Management Plan. Pg. 45

Discusston 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

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 aflowed
in this meeting. Commumnications reported under this item may be used to support Performance Standard 4-
I of the District’s Management Plan related to demonsiration of effective communication with District
constititents.)

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.

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 staff 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 commitled 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.
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Barton Springs
Edwards Aquifer

CONSERVATION DISTRICT

TO: BOARD OF DIRICTORS
FROM: BRIAN B. HUNT
SUBJECT: OUT OF 5TATE TRAVEL
DATE: 8/18/2017

I am requesting permission to attend a training ttled “RockWorks17 Workshop” in Golden, CO on
Sept 20 and 21, 2017. This hands-on short course will be focused on the management, analysts, and
visualization of geological data. I plan on purchasing the software in FY18 and using it to develop an
enhanced hydrogeologic database, visualization, and analyses capability.

The cost of the trip is within our budget for training and professional development. Below is an
estimated breakdown of costs:

Estimated budget

Workshop Registranon free
Airfare $ 300
Car rental $ 200
Hotel 3450
Meals $ 150

§1,100



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.)

Topics.

i. Personnel matters and utilization
ii. Upcoming public events of possible interest
iii. Aquifer conditions and status of drought indicators
iv. Update on team activities and highlights
v. Update on area roadway projects
vi. Update on the District HCP and ITP application
vii. Update on legislative activity of interest to the
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Item 4

Board Discussions and Possible Actions

a. Discussion and possible action related to selection of the
first-choice firm to provide technical services related to
development of an integrated groundwater data management
and reporting system and authorization to initiate contract
negotiations.
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2.0 BACKGROUND AND EXPERIENCE

INTERA is a Texas corporation, based in Austin, focused on providing geoscience and engineering solutions to water
resources, environmental, coastal, and waste isolation challenges. This section describes our overall gualifications and
expertise, as well as our specific experience in the areas required to successfully develop an integrated groundwater
management and reporting system for the Barton Springs Edwards Aquifer Conservation District.

2.1 Professional Qualifications and Areas of Expertise

INTERA is a geoscience and engineering consulting firm with over 40 years of experience in providing solutions to water
resource, environmental, and waste management challenges. While our initial services focused on the development and
application of hydrogeologic models and other guantitative tools to support environmental and waste isolation issues, in
the late 19905 we began focusing our quantitative skills on hydrologic, hydraulic, hydradynamic, and water quatity
modeling, GIS, and remote sensing to support the development, management, and protection of water resources.

INTERA was founded in 1974 as an environmental consulting firm focused on the development and application of numerical
models and other quantitative tools to support the investigation and remediation of sites impacted by past or current
industrial operations and the evaluation of sites being proposed as deep geologic repositories for radioactive wastes.
Airborne remote sensing for applications such as evaluating the impacts of sulfur dioxide emissions on the natural
environment and deterrining ice sheet thickness to support shipping transportation in the Arctic was also a major part of
INTERA’s early work. After 21 years of growth and expansion of services,
INTERA was acquired by Duke Engineering & Services {DE&S) in 1995, and
operated as the Geosciences Business Unit of DE&S for the next six years. In
late 2001, several of the former INTERA staff initiated a buyout of DE&S’s
Geosciences Business Unit, and in January of 2002, INTERA was formally re-
incorporated.

Today, INTERA focuses on providing services and delivering solutions in five
key areas—water resources, environmental, coastal engineering, radioactive
waste, and GIS and data management. Our water resources services include
planning and policy, water supply, alternative water strategies, regulatory
support and permitting, and remote sensing. Our environmental areas of
expertise include assessments and investigations, groundwater modeling,
human health and ecological risk assessments, site remediation and
reclamation, permitting and compliance, and geoenvironmental engineering.
INTERA’s coastal engineering services encompass share protection,
transportation infrastructure, inlets and waterways, flood risk management,
and coastal resources management. In support of radioactive waste isolation
projects, we provide hydrogeologic characterization; near- and far-field flow,
transport, and coupled process modeling; performance and risk assessment;
and review, licensing, and regulatory compliance. Lastly, and most
importantly for this project with the Barton Springs Edwards Aquifer Conservation District, our GIS and data management
services include geodatabase design and implementation; custom GIS software tools; web-based database interfaces,
mapping, and visualization; mobile mapping using ArcGIS Mobile and other platforms; characterization of spatial
distributions of data; prediction of spatial patterns using interpolation; and definition of relationships between multipte
overlapping datasets.

For the lost 18 years, INTERA has focused our
quanfitative skills on applying numerical models and
other 1eols 10 support the development, moncgement,
and protection of water resources. Our work has
included the development of customized web-bosed
G!S applications for regional water management
agenties.

From an operational perspective, INTERA is organized by geographical groups {Southeastern, Southern, Southwestern,
Midwestern, Western, Northwestern, and European). However, because we are committed to providing clients with the
expertise needed to deliver the highest quality solutions, these groups are not operated as separate profit centers.
Accordingly, all of INTERA's geographical groups use the complete spectrum of the company’s capabilities and services. The
development of an integrated groundwater data management and reporting system for the District will be managed under
INTERA’s Southern Group with key support from our Northwestern Group. Our focus is on bringing the best resources from
across the company to deliver the highest quality products and services.
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—INTERA

INTERA has a staff of 150 scientists, engineers, and
support personnel. Qur technical staff bring expertise in
the areas of geology; hydrogeology; geochemistry;
hydrology; water resources, coastal, and environmental
engineering; environmental science; GIS and remote
sensing; and computer programming. The graphs in
Figure 2-1 show the primary technicat disciplines and
education levels of our staff. Of particular importance to
this project with the District, INTERA has six full-time
software engineers dedicated to software development,
including web-based GIS and database applications.

2.2 Experience in Developing Data
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INTERA has developed many products and services for
clients facing challenges similar to the District's—
formulating a strategy for collecting large, disparate
datasets and designing software solutions for collecting,
visualizing and working with data, as well as integrating an
existing database into a more rebust one. Nearly every
project we work on requires the analysis and
management of large volumes of data. GIS provides an
excellent means of storing, organizing, managing,
analyzing, and sharing both spatial and non-spatial
information. Most of our clients use basic GIS tools on the
desktop in their day-to-day operations, and INTERA's
geospatial technology professionals understand how to
create, manage, and transfer GIS data in a way that
supports or enhances existing workflows. INTERA designs
and creates databases that meet the exact functional requirements
of a project, and are easy for clients to manage and use.

Degree

Figure 2-1, Summary of INTERA staff disciplines and
educational levels

Data management system solutions require customized applications to

perform project-specific spatial modeling and analysis. These applications
can be developed for the desktop user, using ArcObjects® or other spatial
analysis libraries, or for web and/or mobile user interfaces. INTERA R, | !

develops web applications using modern JavaScript-based APls, such as : ., v
Leaflet.js or ArcGIS API for JavaScript, and mobile applications for both M]J l,\.«u I.l,\ LY

i0S and Android. On the server side, we have developed geodatabases il Lot 5,/’: ; : s
using PostGIS and Microsoft SQL Server® with services provided by AL _ 1 ';;—-

Geoserver or ArcGIS for server. Qur software developers use their

expertise to implement the database capabilities for scalability, reliability,
and security. INTERA's goal for customized application developmentisto | ==~ = bt
ensure that end users have the tools to lower operational costs and | ’
improve overall organizational efficiency.
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Several recent examples of our experience developing data management,
mapping, and reporting systems are provided below. To ensure that the
experience and lessons learned from these projects are successfully
transferred to our work for the District, members of our proposed team
have actively participated on each of the projects.

MeterMaid, a dotebose-bocked web opplication server very
similar in design to DripDrop, was developad by INTERA to allow
PGLD stoff to log nnd view woter meter readings in the field with
o mobile device.
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Online Visvalization Tool for the Northern
Trinity Groundwater Availability Model, Texas.
The Northern Trinity Groundwater Availability
Model (NTGAM) Visualization Web Interface was
developed by INTERA for eight GCDs within
Groundwater Management Area (GMA) 8 to
allow stakeholders to investigate and visualize
data and results from the updated model {also
developed by INTERA). The NTGAM Viewer is a
web-based interactive tool that allows spatial
visualization of model parameters (geology,
transmissivities, storage coefficients or pumping
distribution, etc.) as well as simulation results
{hydraulic heads, drawdowns and hydrographs)
for both the calibration and predictive simulation periods of the NTGAM.

The viewer also enables the identification of the values of non-time-sensitive mode! properties (hydraulic conductivities,
model structure elevations and specific storage, etc.) as well as the trend visualization of time-sensitive model parameters
data {hydraulic heads} and model results data {pumping and recharge, etc.). The NTGAM Visualization tool consists of an
“Online Model Viewer” developed using the model geodatabase and ArcGIS Viewer for Flex as the graphical user interface
{GUI), such that it can be accessed via any web browsers that support Flash. The data contained in NTGAM Viewer is
composed of four basic types: overlay data, observation data, model parameters data and model results data. The data can
be visualized across different geologic units as well as for different times across the simulation time period. The Model
Viewer is composed of a variety of visual intaractive elements called “widgets” that provide different functionalities to the
user. These functionalities include:

= Navigating through the map by dragging, panning, zooming and save/go to specific extents.

= Adding data layers to the viewer map and toggling their visibilities.

» Viewing legends of existing data layers on the viewer map.

= Identifying model property values or all values of different modal layers on the map at a specific location.

= Querying and visualizing time series data from observations and model simulations in the form of a line chart at a
specific location.

= Viewing electronic bore log documents associated with certain observation wells.

Mobile Applications for Collecting and Verifying Water Well Meter Dats, White Deer, Texas. INTERA developed an
application called MeterMaid for the Panhandle Groundwater Conservation District (PGCD) to improve the process and
quality of collecting water usage data from water wells managed by the PGCD. MeterMaid is aimed at mobile devices but
also works on standard computers and helps field technicians input readings from water well meters into the PGCD’s
database while they are on site. The production version is behind a password-protected firewall and
includes a server, a database, and the web application itself, but a demo version is available at
https://metermaid.intera.com. The District can login to review this demo with the username

"bseacd_demo" and password "texasgw1". pet

B wne 12

PGCD employees log into the site, view and inspect wells, and post new meter readings to the
database from their mobile devices. They can also post pictures that they take on site and link them e Uit e 41274
to particular measurements. This was done to eliminate the need for return trips to the field to verify
meter readings with questionable values. MeterMaid uses the geocodes embedded in the images to
ensure that each reading is assigned to the correct meter. INTERA also implemented additional
quality checks to flag unusual readings in the field based on historical usage patterns. MeterMaid
includes an administrative website that employees with “admin” accounts can use to review, modify,
and edit database records.

MeterMaid was developed as a Django application front end (written in Python, HTML, and
Javascript) and a PostgreSQL geospatial database backend, served with an Apache2 web server
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hosted on a Linux server (Ubuntu 14.04). The application server was physically deployed as a stand-alone server (Lenovo
ThinkServer) and is hosted by the PGCD. MeterMaid was launched in August 2016. INTERA provides maintenance and
security updates remotely. Based on the success of MeterMaid, PGCD has asked INTERA to develop and deploy a similar
system for collecting and assuring the quality of groundwater level measurements. This task was completed in 2017.

Development of Automated Tools for GIS Applications at
the U.S. Department of Energy's Hanford Site, Richland,
Washington. INTERA's expertise in designing,
programming, and maintaining database-backed web
applications is being used to develop multiple work
enhancement and communication tools at the Hanford
Site. INTERA has added new and improved functionalities
to the Hanford Site GIS through the development of
several customized computer programs and scripts. We
designed and coded an ArcGlS-based tool that allows
users to multi-select a series of parameters from a graphical interface within ArcMap. The tool automates the generation of
large numbers of hard-copy maps needed for regulatory reporting based on user selected parameters and draws on data
stored in an MS Access database. The customization was programmed in ArcQbjects using Visual Basic for Applications
(VBA) and included functionality to convert map layouts to saved image files. This tool has significantly improved spatial
analysis capability and workflow for site GIS activities, particularly in the areas of modeling, engineering analysis, and
regulatory reporting.

The application provides an interface for reading and downloading report content, and hosts a number of web-based
geospatial tools for exploring groundwater chemistry, contaminant remediation, and the geological model of the Hanford
site. Other tools in the application include well locations, cross-sections, water-level time series, and contaminant
concentrations through time. Because the report content is used to demonstrate compliance with the Resource
Conservation and Recovery Act (RCRA), INTERA designed the applications to emphasize cyber security, as directed by
Mission Support Alliance, a Hanford Site contractor. For this product, INTERA used ArcGIS Server as the database/server
backend, and develeped the interactive mapping tools with Leaflets, a JavaScript library for rendering geospatial data.

We also developed the Plume Visualization Toal {PVT), a desktop application for Windows that helps make decisions about
pump and treat remediation activities at the Hanford site. Our clients needed a method for tracking, managing, and viewing
very large data sets (>6 Gigabytes, each). The PVT allows scientists to visualize the time evolution of contaminant plumes
and identify optimal pump and treat scenarios by automatically solving a coupled groundwater/transport numerical model.
The PVT makes heavy use of geospatial analysis, memory management, and numerical computing technigues and, given the
very large data sets involved, is designed for computational efficiency. These tools can be accessed through the 2015
Hanford Annual Report here: http://higrv.hanford.gov/Hanford_Reports_2015/Hanford_GW_Report/.

Development of a GIS System and Web-Based Water Use i XY TTEE
Reporting Tool, Lubback, Texas. The High Plains Underground o
Water Conservation District (HPWD) is the largest and cldest GCD
in Texas, and oversees approximately 1.7 million irrigated acres.
Rule changes motivated HPWD to develop a2 more automated
system for allowing water well owners and operators to report
well locations, meter locations, meter readings, the association
between meters and wells, and contiguous acres. To address this
need, INTERA developed a weh-based system that includes user
accounts so that information can be managed on an individual
operator basis. Once logged in, an operator uses a map-based
system, complete with cache-based imagery, to indicate which
properties they are farming. The operator can then use a meter
tool to enter the location of the water meters (or alternative
methods) that are being used to track water production. A second
tool allows the operator to show which wells are connected to

e T A VR |
".Barton Springs 8 keavest fo- frapose |
pEdwards Aquiferaglio 141711

W,
W

L

CERTIe ATION 3T LT

Sl




each meter, and the mapping tool shows those associations in real-time. Once the meters have been entered into the
geodatabase via the mapping tool, the operator can select any meter and report meter readings to help manage water use.

Additional tools allow the operator to indicate missing wells (i.e., wells that are active on the property, but missing from
HPWD records, and hence, do not appear on the map). The technology behind this system includes Esri ArcGIS Server
running on a virtual Windows Server 2008 installation through Amazon EC2, a cloud-computing system. Using a cloud-based
system allows superior uptime, bandwidth, and ease of maintenance compared to a local server, in cases where local
resources do not include significant IT infrastructure. Both the HPWD relational database (containing all district data on
wells, water levels, etc.) and the geodatabase (containing feature classes with location information specific to GIS tasks)
reside in a Microsoft SQL server database structure. On the client side, the web account system was developed in ASP.NET
MVC, using a look and feel that integrates seamlessly into the current HPWD website. The client-side mapping system and
tools were developed on the foundation of FlexViewer, with all of the custom tools written in Flex. Communication

between the client and server side is accomplished through ArcSDE and custom APIs.

Mobile Application for Querying, Updating, and Recording New Field Data, New
Mexico, Working with the New Mexico State Land Office (NMSLO}, INTERA
provided an efficient means for District Resource Managers (DRMs) to access,
use, and contribute back to the agency’s enterprise GIS information in their daily
visits to the field. The NMSLO manages more than 13 million acres for the benefit
of schools and public institutions in New Mexico, and has the unique challenge of
ensuring the “highest and best use” for generating revenues in perpetuity. As all
transactions are tied to the land, it is critical that each DRM have current and
accurate geospatial information at their fingertips while traveling to the remote
corners of their Districts. Approximately 1 million acres of Trust land is monitored
by each DRM, but that acreage is distributed over 16-20 million acre Districts. The
scope of the project was to implement an ArcGIS for Mobile Project on the
agency's Trimble Yuma GPS devices, allowing DRMs to query, update, and create
new data while in the field and then dock into the network opportunistically to
synchronize content with the GIS Server. INTERA's implementation included an
analysis of the end-user requirements in relation to the NM5L0's existing spatial
server and geodatabase infrastructure and data maintenance protocols.

INTERA provided data modeling, assembly, and formatting as well as application
interface configuration and project deployment to the devices. End-user training
as well as technology transfer and documentation for the system administrators were also provided. An important aspect of
this implementation was that the system be standardized and simplified so as to best encourage adoption by users with
varying skill sets and field task priorities. The aim was to maintain database integrity in the simplest form until, with regular
use, the priority datasets, workflows, and organizing principals surfaced organically. INTERA brought the right combination
of technological expertise along with business understanding to implement the entire solution within the client’s short
timeline.

Database ond Visvalization Toals for Aquifer Tests in Groundwater o .
Management Area B, Narth Central Texas., Under contract to the Texas o Soe—t

Water Development Board, INTERA developed a database and suite of ' :5_"_:_:__ :_EE : :—"'—'-:;_mm i
visualization tools to support the analysis of information from === o= -_—
approximately 1,000 aquifer tests and 4,000 public water supply (PWS) == LE Pl A E‘_‘_"__‘_‘_
wells located in Groundwater Management Area 8 in Texas. Information % g = 1. ll — =
was obtained from the Texas Commission on Environmental Quality (TCEQ) ~ G == I — gg
PWS Program. The well information includes more than 100,000 scanned 1 % ; G L -! -
pages, which were assembled into seven PDF document types that include =] 4= ! — - o -
driller’s logs, well construction sheets, tabulations of borehole lithology, P ey

aquifer test results, laboratory reports of water quality, and geophysical
logs. From the tabulated pumping rates and drawdown values in the aquifer test documents, text files for over 900 aquifer
tests were generated. In addition to the PDF documents and the aquifer test data files, project data includes a version of
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the Access database that TCEQ maintains to identify and characterize PWS wells, which are located across 45 counties. To
facilitate the analysis of the project information, the project deliverables include shapefiles, visualization tools, and analysis
tools that are compatible with ArcMap—the main component of Esri's ArcGIS suite of geospatial processing programs,
which is commonly used to view, edit, create, and analyze geospatial data. The shapefiles can be used to identify wells with
different sets of information and attributes. The analysis tools provide the capability to develop charts showing well
construction, lithology, layers in groundwater models, and measured drawdowns from aquifer tests. The visualization tool
can be used to view the PDF documents as well as charts generated by the analysis tools,

2.3 Knowledge of and Experience with Hydrogeology, Aquifers, and Relevant Data Sources and
Data Management Practices

Through the completion of hundreds of water resource projects
across the state, INTERA is intimately familiar with the
hydrogeology, aquifers, and relevant sources of hydrogeologic
data in Texas. Much of this knowledge comes from supporting the
TWDB’'s GAM and Brackish Resources Aquifer Characterization
System (BRACS) programs. In the area of groundwater availability
modeling, INTERA has developed 12 GAMs that include the
southern and northern Carrizo-Wilcox Aquifer (2 models); the
Queen City Aquifer and Sparta Aquifer (3 models); the Yegua-
iackson Aquifer; the Dockum Aquifer; the Rustler Aquifer; the
Seymour Aquifer which also includes the Blaine Aquiferin a first
order treatment; a refined Seymour Aquifer model for a specific
portion of the aquifer; the High Plains Aquifer System; and the
Brazos River Alluvium Aquifer. We also developed an updated
GAM for the Northern Trinity and Woodbine aquifers that has
subsequently been accepted by the TWDB as the “official” model
for use by GCDs in water planning. Through this work, we bring in-
depth knowledge and understanding of the data sources,
groundwater geodatabase schema for documenting source data,
and the requirements for developing GAMs. We also offer more
than 15 years of experience in working with stakeholders during E"’;’::‘
the development of GAMs and subsequently transferring the e
modeling technology to the TWDB and other interested users,

i
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The TWOB has used INTERA's modeling expertice to lead the
development of more GAMSs of major and minor aquifers in Texas than
any other contractor,

INTERA has also worked with numerous municipalities, river
authorities, and commercial companies to conduct studies on
hydrogeology, stratigraphy, depositional systems, and important
hydrologic processes (e.g., recharge, groundwater-surface water interaction, water guality, pumping, etc.). This work has
supported water resource planning, development, and management efforts across Texas. Examples of several projects, that
demonstrate our knowledge of and experience with Texas hydrogeology, aquifers, and hydrologic data sources are
provided below,

Groundwater Availability Model of the High Plains Aquifer System, Texas. INTERA led the development of a model of the
High Plains Aquifer System (HPAS), which includes the Ogallala Aquifer, and three minor aquifers, including the Edwards-
Trinity (High Plains), the Rita Blanca, and the Dockum. Our efforts included completing and delivering a conceptual model
report that synthesized all of the data and analyses required to describe the primary aquifer characteristics, including
structure, aquifer properties, water levels and groundwater flow, water quality, natural recharge and discharge to springs
and streams, and pumping. The largest effort for the conceptual model was the development of regional structural
surfaces. To accomplish this, we worked with the Bureau of Economic Geology to analyze and correlate more than 2,000
geophysical logs to provide point elevations and regional cross-sections for all of the High Plains Aguifer Systern units,
including the Edwards-Trinity Plateau and Pecos Valley Alluvium aquifers, INTERA used the point stratigraphic elevations to
create regional surfaces. The challenge in creating these surfaces was not the basic interpolation, but in enforcing the
pinchouts, outcrops, and subcrops, and avoiding surface inversions. The geophysical log data and correlations were
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delivered as part of the conceptual model formatted for direct import to the TWDB BRACS database. The second most
significant component of the conceptual model development was the estimates of recharge and discharge in the HPAS,
INTERA worked with BEG to create both pre-development and current-day estimates of recharge in High Plains aquifers, the
most significant of which is the Ogallala. Because agricultural development significantly affected recharge in the southern
portion of the region due to breaking up surface soils and adding irrigation return
flow, an approach for implementing recharge had to include a gradual transition
between the predevelopment and current-day fluxes. The “breakthrough” to the
water table of agriculturaliy enhanced recharge was timed based on the appearance
of nitrates and higher TDS in measurements in the region. This allowed a spatially
dependent breakthrough time to be implemented model-wide.

The third |large component of the conceptual model development was estimating
historical pumping in the Ogallala Aguifer. Because the irrigation surveys of the earlier
decades are considered highly uncertain, INTERA developed a unique automated tool
for interpolating water levels across various time periods and estimating groundwater
production based on change in volume in place. Because recharge in the Ogallala
Aquifer is dwarfed by pumping rates, this volume-based calculation proved very
useful in constraining early pumping estimates. INTERA also compiled a large, master
database of well locations in the region, using the TWDB Groundwater Database,
TCEQ PWS database, several of the large groundwater district databases, and well
driller databases.

Development and calibration of the HPAS GAM was performed with the help of PEST.
Pilot points were used to allow PEST to adjust both recharge and hydraulic
conductivities within carefully chosen bounds, to modify our initial estimates of these parameters and result in a well-
calibrated model. PEST was run in parallel on INTERA's Austin-based 88 node cluster, as well as on INTERA's Gainesville-
based 96-node computing cluster. Because the HPAS GAM will be used for predictive simulations, INTERA performed
several “proof of concept” predictive simulations with the model. This includes predictive simulation of the #50/50 rule”
that is in place for much of the Ogallala Aquifer, and has the goal of 50% of the aquifer saturated thickness remaining after
50 years. INTERA held six public stakeholder meetings as part of the HPAS GAM project. In coordination with TWODB staff,
we set up the meeting locations and dates, informed stakeholders, led the meetings, and delivered the results from these
meetings {accessible presentation compliant with state regulations, notes, signup sheets, etc.) to the TWDB. INTERA met all
of the project milestones and delivered the final report in August 2015.

Technical Support for Managing Aquifers in Groundwater !
Management Area 10, Texas. INTERA supported the development
of the information needed by the GCDs within GMA 10 to adopt :
DFCs for the Trinity and Northern Saline Edwards aquifers. This : | v
information includes water supply needs and management
strategies, estimates of historical groundwater uses, hydrological
conditions {e.g., recharge, aquifer storage, inflows, and discharge),
and potential environmental impacts of proposed management
strategies. We helped document the information in explanatory
reports for proposed DFCs of the Trinity and Northern Saline
Edwards aquifers that were submitted to the TWDB. Our efforts i
also included developing and calibrating an analytical model for the "| - ;_ _
Trinity Aquifer in Hays County to evaluate the potential impacts of | k! +

expanded groundwater development. e

Evaluation of Well Locations for a Potential Aquifer Storage and Recovery Fucility, Comal County, Texas. INTERA was a
key member of a project team that conducted a feasibility assessment of the potential for aquifer storage and recovery
{ASR) to serve as a water management strategy for New Braunfels Utilities (NBU). INTERA's primary role was providing the
hydrogeologic analyses necessary to conduct the study. NBU has a diverse inventory of surface and groundwater supplies,
but most of the supply sources are subject to cutbacks during times of drought. In fact, the annual supply can be reduced by
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