& ATTENDEES
September 11 – 14, 2016 | Orlando, Florida

Sunday September 11th
12:00 Registration and Afternoon Break

6:00
1:00
5:00
6:00

GWPC Board of Directors Meeting (State Regulators Only)
Annual Forum Welcome Reception

YOU ARE INVITED... to the 2016 GWPC Annual Forum Welcome Reception
Sponsored by the supports of the Ground Water Research and Education Foundation

Map of Hotel

Gatlin E Registration Area
Gatlin E5
Butler Room

Monday September 12th
7:00
Registration and GWPC Morning Reception
8:00
Oil and Gas Produced Water: Gatlin E1&2 Addressing Groundwater Quality:
10:00
Reality and Opportunity
Moderator: Jon Kenning, MT DEQ

Moderator: Linda Capuano, Center for
Energy Studies, Baker Institute at Rice
University
States First Forums, Gerry Baker, Interstate
Oil and Gas Conservation Commission
Industry Initiatives:
Abstract 45: Jill Cooper, Anadarko, and
Chair of the Energy Water Initiative
Abstract 50: Rick McCurdy, Chesapeake
Laura Beer, Chevron
-Others
Water Quality and Quantity Tracking Using
Risk Based Data Management Tools
(RBDMS) Paul Jehn, GWPC
 RBDMS Overview
 Produced Water Tracking
 Future use of RBDMS to track
origin, quality, and disposal
 Web Enabling RBDMS
 Open Discussion & Questions

Abstract 19: A Survey of State Groundwater
Governance and Priorities - Sharon B. Megdal,
Andrea K. Gerlak, and Ethan Vimont, University of
Arizona **GWREF funded project.
Abstract 36: Shrinking Budgets and More Powerful
Microscopes: A Tale of Budget Cuts, Regulation,
and Protecting Public Health – Mark Hildebrand,
OK DEQ
Abstract 9: Groundwater Quality Protection in North
Carolina - Craig Caldwell, P.G. North Carolina
Department of Environmental Quality / Division of
Water Resources
Abstract 12: Risk-based Online Application System
Paul Ferensowicz, and Tara Mulrooney, Alberta
Energy Regulator
Abstract 6: A Protocol for Baseline Sampling of
Water Sources in Areas of Shale Oil and Gas
Development - Stephen D. Richardson, Jenna S.
Kromann, Lisa J. Molofsky, Ann P. Smith, John
Connor, and David Cercone, GSI Environmental
Abstract 16: Mapping and Assessment of Deep
Aquifers in the Southern San Luis and Northern
Albuquerque Basins, New Mexico - Jim Riesterer,
P.G., Jay Lazarus, and Paul Drakos, P.G., Glorieta
Geoscience, Inc.

Open Discussion beginning at 10:20
10:00
10:20
Noon

NRWA WaterPro Exhibit Hall Grand Opening
Oil and Gas Produced Water: Gatlin E1&2 Class III UIC Roundtable
Gatlin E3
Reality and Opportunity (cont.)
Moderator: Mary Musick and Dan Yates, GWPC
Abstract 48:
Moderator: Linda Capuano, Center for
Aquifer Exemption and Class III
Energy Studies, Baker Institute at Rice
192 Rule Update
Q&A and Open Discussion
Salt Caverns for Storage and UIC

Noon - 1:20 Lunch on Your Own

Gatlin E Registration Area
Gatlin E4

Gatlin E3

Side Meeting
Rooms Available
Well Integrity Workshop
Instructor: Dan Arthur, ALL Consulting
This course will focus on understanding the key aspects of well
integrity as they relate to different types of wells, including oil
and gas development, injection wells, gas storage wells, and
municipal waste disposal wells. Florida-specific discussions of
Class I non-hazardous waste and Class II oil and gas injection
wells will be included. This workshop will review the various
well integrity testing methods and their applicability to a variety
of well types as well as procedural requirements, supplemental
information needed for analysis, and their limitations.
- Introduction and Background to Well Integrity
- Advanced Well Integrity Methodology and Applications
- Internal Well Integrity Evaluation
- External Well Integrity Evaluation
- Cement Evaluation
- Temperature/Noise Logging
- Downhole Video Logging
- Corrosion Logging
- Radioactive Tracer and Spinner Surveys
- Surface Wellhead Integrity Assessment
- Leak Detection Methods
- Annular Pressure Monitoring and Build-up Testing
- Infrared Camera Analysis

Well Integrity Workshop (cont.)
Gatlin E4
This workshop will provide a comprehensive review and
analysis of the key aspects of well integrity and to provide
attendees with a good background in well integrity assessment
and the critical role it plays in well development and
operations.

Gatlin B&C
Gatlin E5
FracFocus 3.0
Training

Monday September 12th
1:30
5:00
Welcome: Mike Paque, GWPC Executive Director

Gatlin E1&2

Opening General Session Panel – State Water Planning – the Groundwater Connection
Moderator: Marty Link, Nebraska DEQ and GWPC President
Competing demands for our nation’s shrinking available water supplies has led state water quantity and quality agencies to coordinate updates to, or initiate first time, long-term water
planning efforts. While most western states have had state-wide water plans for years, the priority to develop such plans is rising from west to east. With funding provided by our Ground
Water Research and Education Foundation for key participants, we are bringing the state water planning discussion to the 2016 Annual Forum.
Abstract 51: Water Sustainability Planning: the Drinking Water Perspective - Peter Grevatt, Director Office of Ground Water and Drinking Water, US Environmental Protection Agency
Abstract 37: Groundwater Sustainability: The National Ground Water Association’s Position - Kevin McCray, National Ground Water Association
Abstract 49: History of Water Management in Florida (or perhaops the Mismanagemenmt of Same), Frederick Bloetscher, Florida Atlantic University
Abstract 52: USGS Water Availability and Use Science Program - Sandra Eberts, National Water Quality Assessment Program, USGS
Abstract 43: Overview of Selected USDOA Agencies and Efforts Related to Agriculture, Groundwater, and Water Availability – Mary Scruggs, Sr. Advisor, Water Resources,
USDA/OSA/OCS
Abstract 45: Energy Sector Water Availability and Trends – Jill Cooper, HSE Manager Reporting & Advocacy, Anadarko, and Chair of the Energy Water Initiative
Abstract 28: Groundwater: Plans, Pitfalls, and Prognostications – Michael E. Campana, American Water Resources Association
GWPC Annual Forum Open Discussion
Moderator: Mike Paque, GWPC Executive Director
-What are the most notable challenges facing state regulators and our nation’s groundwater resources?
 Shorterm
 Longterm
-How do you see GWPC contributing to resolve these difficult issues?
-What do you see as some of the worthwhile contributions GWPC has made in its 33 years?

Select sessions are part of the Spotlight Series…
…the technology transfer initiative of the
Ground Water Research & Education Foundation

Major Funding Provided by:

Tuesday September 13th
7:00
GWPC Morning Reception
8:00
10:00

Gatlin E1

Gas Storage in the United States

Gatlin E Registration Area
Gatlin E3

Panel: Gas Storage in the U.S.
Moderators: Bob Worstall, OH DNR and Hal Fitch,
MI DEQ
Abstract 13: Underground Natural Gas Storage in the
U.S. – State of Play - Nate Alleman, ALL Consulting

State Water Resource Planning – Why Plan?
Moderator: Derek Smithee - Oklahoma Water Resources Board
Abstract 23: How Oklahoma’s Comprehensive Water Plan has Driven Reuse, Recycling, WQ Standards,
Water Rights and Other Regulatory Programs - Derek Smithee - Oklahoma Water Resources Board
Abstract 17: Why does Connecticut Need a State Water Plan? - Corinne Fitting, Connecticut Department of
Energy & Environmental Protection, Bureau of Water Protection and Land Reuse
Abstract 30: The Yakima River Basin Integrated Water Resource Plan – Dave Nazy, Washington Department
of Ecology
Abstract 39: The Headwaters of Water Planning in Alaska – Charley Palmer, Alaska Department of
Environmental Conservation

Side Meeting
Rooms Available

Abstract 14: An Evaluation of Well
Construction/Drilling/ Conversion Methodologies
Associated with Gas Storage Depleted Field
Operations in the United States - Tom Tomastik, ALL
Consulting
Abstract 7: Application of Well Integrity Methods for
Gas Storage Wells J. Daniel Arthur, ALL Consulting
Abstract 2: Well Integrity Analysis Using Infrared
Imaging - J. Daniel Arthur, and Will Green, ALL
Consulting

Abstract 40: Integrated Water Resources - Adapting for Sustainability: Judge Farms and the Central Florida
Water Initiative - Marc Walch, Dewberry
Open Discussion
Break
10:20
12:00

State Water Resource Planning - How to Develop a Plan

Gatlin E1

Gas Storage in the United States

Gatlin E Registration Area
Gatlin E3

Moderator: Marlon Cook, Cook Hydrogeology
Abstract 18: Meeting Water Management Objectives through Groundwater Recharge Sharon B. Megdal,
University of Arizona
Abstract 1: AWWA Manual of Practice on Water Resources Planning - Chi Ho Sham, Eastern Research
Group, Inc. and Lara Kammereck, Corollo Engineers

Moderators: Bob Worstall, OH DNR and Hal Fitch,
MI DEQ

Abstract 25: Idaho Ground Water Quality Plan - An Example of Integrating Ground Water Quality into
Statewide Water Planning - Edward Hagan, Idaho DEQ

StatesFirst Gas Storage Primer Content Overview by
Workgroup Subgroup Chairs:
Permitting: Ryan Hoffman, KCC & Michael Sims,
RRC of TX
Construction and Integrity: Tim Baker, & Virginia
Hullinger, OCC
Operations: Alan Walker, CA DOC
Closure: Diana Burn, CO OGC

Abstract 24: The 2017 Texas State Water Plan and Joint Groundwater Planning – Kevin Kluge, Texas Water
Development Board.
Abstract 22: Updating a State Water Plan after Extensive Stakeholder Input: Successes and Remaining
Challenges - Michael K. Anderson, Iowa Department of Natural Resources

Side Meeting
Rooms Available

Tuesday September 13th
Noon - 1:20 Lunch on Your Own
State Water Plan Implementation
1:20
-- The ASR/MAR Factor
3:00

Gatlin E1

Source Water Protection Source Water/
Collaborative Initiatives

Gatlin E4

Moderator: Kevin Frederick, Wyoming DEQ and
GWREF Board Member

Moderator: Rachel Carlson and Bo Williams,
USEPA HQ

Abstract 4: Aquifer Storage and Recovery in
Oklahoma: A State Comparison, Tory Smith,
Oklahoma Department of Environmental Quality

Erich Fuchs & Aaron Myer, NRWA: Case study of
source water protection: summary of no-till farming
work with conservation districts in groundwater
protection areas
Dan Yates, GWPC: Introduction to Source Water
Collaborative
Bo Williams, USEPA: Source Water Collaborative
“Learning Exchange” initiative
Rachel Carlson, USEPA: Data sharing tools to inform
groundwater protection
• Source Water Collaborative Innovation Challenge—
new tool for states to share groundwater quality
criteria
• Drinking Water Mapping Application to Protect
Source Waters (DWMAPS) —locate and map
potential sources of contamination near your wells,
rural systems

Abstract 35: ASR in Texas: The State in the State –
Matt Webb, Texas Water Development Board
Abstract 38: Hastings ASR Project - Glenn Dostal PEHDR Engineering Inc., and Marty Stange PE-Hastings
Utilities (40 minutes)
Abstract 53: ASR/MAR Workgroup Organizational
Discussion - Steve Musick, GWPC

Break

3:20
5:00

State Water Plan Implementation

Gatlin E1

Moderator: Duane LeVangie, MA DEP
Abstract 21: Advancing Groundwater Implementation
through Watershed Planning - Carrie Raber, Steve
Robertson, Jim Walsh, and Mark Wettlaufer, Minnesota
Department of Health
Abstract 29: Overview of Massachusetts State Water
Planning and Policy: Identifying Gaps - Anne Carroll,
Massachusetts Department of Conservation and
Recreation
Abstract 3: The Future of Desalination: Using the Sun
and Wind - Kate Zerrenner, Environmental Defense
Fund
Abstract 8: Development of Alabama’s First Water
Resource Management Plan: Are We There Yet? Marlon Cook, Cook Hydrogeology
Open Discussion beginning at

Source Water Protection/
Gatlin E4
Source Water Collaborative Initiatives (continued)
Moderator: Joe Lee, GWPC
Abstract 10: Protecting Source Water During Oil and
Gas Development Paul Hempel and Matt Sura **Full
Paper Available
Abstract 11: Leveraging as Many Water Programs as
Possible for Maximum Impact Ryan Chapman, and
Marty Link, Nebraska
Abstract 15: Kentucky’s Source Water Protection
Program Robert J. Blair, P.G. and James R. Calhoun,
GIT Kentucky Division of Water
Abstract 20: Creating Baselines and New Insights
through Cloud Based, Stakeholder, Groundwater
Monitoring Joseph H Fillingham Ph.D., Nick Hayes,
CTO, and Marian Singer, CEO, Wellntel, Inc.
Abstract 31: Addressing Community Perceptions on
Wastewater use for Agriculture in Puerto Rico - María
Calixta Ortiz, School of Environmental Affairs

Gatlin E3
Induced Seismicity by Injection
Regulatory Enhancements and Research
Moderator: Bob Warstall, OH DNR and Rex
Buchanan, KS GS

Side Meeting
Rooms Available

Abstract 27: The Potential for Induced Seismicity
from Oil and Gas Wastewater Injection Wells and
Unconventional Well Development in
Pennsylvania - Joseph J. Lee, GWPC
Abstract 47: TexNet and CISR: Seismicity
Monitoring and Research in Texas - Michael H.
Young, Alexandros Savvaidis, and Peter H.
Hennings, Texas Bureau Economic Geology
Abstract 46: Oklahoma Well & Seismic Monitoring
(OWSM) - Dan Yates, and Joe Lee, GWPC
Panel Discussion: status/progress regarding
induced seismicity risk management and
mitigation
Oklahoma – Tim Baker, OCC
Kansas – Rex Buchanan, KGS
Ohio – Bob Worstall, OH DNR
Texas – Leslie Savage, RRC of TX
Gatlin E Registration Area
Class II UIC & Oil & Gas
Gatlin E5
Roundtable
Side Meeting
Moderator: Mike Nickolaus, GWPC
Rooms Available
•
•
•
•

Gas Storage and UIC
The SOGRE Process
Updates from the states on induced
seismicity
The induced seismicity application in
Oklahoma

Wednesday September 14th
7:00
GWPC Registration and Morning Reception
8:00
State Water Plan Implementation (continued)
10:40
Moderator: Duane LeVangie, MA DEP

Gatlin E Registration Area
Gatlin E1
Gatlin E3
StatesFirst Gas
Storage
Workgroup
CLOSED working
session

Abstract 34: State Water Plan Implementation: Going from Shelf to Implementation – Owen Mills, Oklahoma Water Resources Board
Abstract 26: Implementing Water Management Regulations in Massachusetts: the Challenges and Solutions – Shi Chen, Massachusetts DEP
Moderator lead discussion:
Derek Smithee – OWRB, Kevin Frederick, Wyoming DEQ, Marlon Cook, Cook Hydrogeology, Duane LeVangie, MA DEP
 What the First-Time Water Planner Needs to Know
 Key Elements of a Water Plan
 How To’s for getting Public Buy-In
 Implementation Mechanisms
 Getting Results on a Tight Budget
Break
11:00
12:00

Gatlin E Registration Area
Class V UIC Roundtable
Moderator: Candace Cady, Utah DEQ and Lorrie Council, TCEQ

Gatlin E5

Noon - 1:20 Lunch on Your Own
1:30
3:00

Class I & VI UIC Technical Session:

Gatlin E4

Moderator: Steve Musick, GWPC
Abstract 5: Groundwater Monitoring Under a UIC Class VI Permit for a Carbon Storage Project - Sai Gollakota,
National Energy Technology Laboratory and Scott McDonald, Archer Daniels Midland Company

State / EPA Closed Discussion Gatlin E5
(State and EPA Agency Employees Only)
Box lunch provided


Aquifer Exemptions

Abstract 41: A Day in the Life of a Deepwell - Stephen Duering, Novus International, Inc
Abstract 44: Texas Commission on Environmental Quality Class I Injection Well Program Update, Lorri Council and
David Murry, TCEQ
Class I UIC Roundtable
Moderator: Steve Musick, GWPC
Abstract 42: Class I Underground Injection Control Roundtable
 Formation of a UIC Class I UIC Work Group
 Aging Wells Issues - Lifespans and Repermitting
 Pore Space competition with Class II wells
 Discussion of Aquifer Exemption Checklist relative to Class I Injection wells
 Gas Storage and UIC – Mike Nickolaus, GWPC
 Update: Ground Water Report to the Nation – Underground Injection Control Chapter

Gatlin E4

Gatlin E3
StatesFirst Gas
Storage
Workgroup
CLOSED working
session
(cont.)

Abstract 1
AWWA Manual of Practice on Water Resources Planning
Chi Ho Sham, Ph.D. Eastern Research Group, Inc and Lara Kammereck, P.E., Corollo Engineers
American Water Works Association (AWWA) Manual of Practice M50 (third edition), Water Resources Planning, has been prepared by AWWA’s Water Resources
Planning and Management Committee and associated volunteer authors to help water resource planners who are facing the challenge of accommodating a
growing demand for water, while addressing competing uses and complying with the myriad of regulations that govern the development and use of new water
supplies. This manual is a guide that will allow water utilities to develop and implement a comprehensive planning process that responds to technical and
institutional questions that must be addressed before deciding how to develop new water supplies. The overarching principle addressed in the M50 Manual is
sustainability. Hundreds of millions of people around the world already face critical water shortages, including areas of the United States that are at risk of future
water supply shortages. The incorporation of sustainability in water resource planning incorporates utilization of reliable supply sources to meet water consumption
needs today and in the future, while maintaining water quality. This manual provides the planner with a stepwise process for determining how best to meet future
water supply needs and includes the following topics:
•
Introduction to water resources planning
•
Planning policies
•
Legal issues with water supplies
•
Water resources alternatives
•
Water demand forecasting
•
Water quality
•
Source water protection
•
Water supply assessments
•
Alternatives analysis
•
Integrated water management plan
•
Preliminary cost guide for water supply dams
•
A white paper on source water protection from AWWA in 1997
This paper will discuss how water resources planners can use the M50 Manual to address sustainability challenges.
Chi Ho Sham is a Vice President and Chief Scientist of Eastern Research Group, Inc. Over the past three decades, he has worked in drinking water protection,
underground injection control, and water quality assessment. He received his M.A. and Ph.D. from the University at Buffalo. He currently is an Adjunct Professor
at Clark University in Worcester, Massachusetts. Lara Kammereck is a Vice President at Carollo Engineers, Inc. She has over two decade of civil engineering
experience focused on water and wastewater master planning for public utilities. She received her B.S. in Civil Engineering from Gonzaga University and her MBA
from Seattle University.

Abstract 2
Well Integrity Analysis Using Infrared Imaging
J. Daniel Arthur, P.E. (ALL Consulting) and Will Green, P.G. (ALL Consulting)
A basic premise of well integrity is to assure the protection of groundwater aquifers from contamination or adverse impacts from natural gas, liquid hydrocarbons,
or even saline groundwater. Well integrity is a basic premise to the Underground Injection Control (UIC) program, but this issues applies to all sorts of wells,
including producing wells, gas storage wells, solution mining wells, new and historic wells, etc. Well integrity testing can provide information about the adequacy
of casing & cement, the status of past well plugging efforts, the occurrence of casing damage or corrosion, and so on. Over the last three (3) decades, various
testing methods have been developed and refined. This paper will address the use of infrared imaging with regard to well integrity analysis. Infrared imaging
allows direct observance of fugitive hydrocarbon emissions and has been used to refine leak detection. Increased use of infrared imaging (producing, storage,
historic, orphaned, plugged & abandoned, etc.) has the ability to improve and refine well integrity analysis. ALL has utilized this tool on hundreds of wells in
addition to more conventional uses (e.g., fugitive emissions from production facilities). Considering challenges of assessing gas migration from producing natural
gas wells, well integrity concerns at gas storage and orphan or abandoned wells, infrared imaging offers a unique added ability to assess the well integrity and
possible environmental risks associated with various wells. This presentation will present applications and methodologies for using infrared imaging in well
integrity analysis.
Abstract 3
The Future of Desalination: Using the Sun and Wind
Kate Zerrenner, Environmental Defense Fund
Kate leads Environmental Defense Fund’s energy-water initiatives. She implements policy strategies to increase clean energy and water efficiency to reduce
pollution and water intensity. She serves on the City of Austin Integrated Water Resource Planning Task Force and the Advisory Board of the Smart Cities
Council. Prior to joining EDF, Kate worked on climate change and energy initiatives at the U.S. Government Accountability Office, U.S. Department of Energy,
and U.S. Department of Defense. She holds Master’s degrees from the Johns Hopkins University’s School of Advanced International Studies and the University of
Glasgow, and a Bachelor’s degree from the University of Texas.
As part of long-term water planning, states are increasingly identifying alternative water supplies, including desalination of groundwater and seawater. For
example, 2.7% of the recommended water strategies in the 2017 draft Texas State Water Plan include groundwater and seawater desalination. Because
desalination is highly energy intensive (in certain applications energy accounts for almost half of all desal costs) the source of power for desal operations may itself
require large water inputs. As the price of wind and solar energy drops, more water providers and regulators are considering renewable energy to fuel desal
facilities, in part because renewable energy sources use virtually no water to generate power. In 2015, the Texas legislature initiated a study examining the
potential to use solar and wind energy to power brackish groundwater desalination. This presentation will describe the results of that study, review similar projects
in California, and explore the potential use of renewable technologies in securing future water supplies.

Abstract 4
Aquifer Storage and Recovery in Oklahoma: A State Comparison
Tory Smith, Oklahoma Department of Environmental Quality
Tory Smith is an Environmental Programs Specialist in the Land Protection Division of the Oklahoma Department of Environmental Quality. Her work spans from
hazardous waste compliance to aquifer storage and recovery research. She graduated from the University of Oklahoma in May 2015 with a bachelor’s degree in
Biology and Spanish.
Aquifer storage and recovery (ASR) has proven to be a cost-effective and efficient water management system in many sites across the United States. Oklahoma
began exploring the possibility of establishing an ASR program in the spring of 2015, with recent droughts further emphasizing the need to secure sufficient water
supplies for the state’s growing population. In the months that followed the state faced a number of obstacles in its effort to create a regulatory framework that will
encompass both the water rights and water quality aspects of ASR.
In this presentation we will discuss the results of a state survey developed by the Oklahoma Department of Environmental Quality (DEQ) and the Oklahoma Water
Resources Board (OWRB). The agencies sought to learn from the success (and failure) of other states as well as how ASR has been integrated into the existing
policy of each state agency. They accomplished this goal by studying the questionnaire responses received and holding follow-up conversations with agencies in
other states. The survey revealed substantial variability in the way that ASR is incorporated across different states, from California’s well-established regulations to
Minnesota, where injection is prohibited. In addition, several of Oklahoma’s neighbors, including Texas and Kansas, recently revised their existing ASR legislation
to better reflect the reality of the programs in their respective states.
Abstract 5
Groundwater Monitoring Under a UIC Class VI Permit for a Carbon Storage Project
Sai Gollakota1 and Scott McDonald2
1National Energy Technology Laboratory, U.S. Department of Energy
2Archer Daniels Midland Company
Dr. Sai Gollakota is a Project Manager in the Technology Development & Integration Center, National Energy Technology Laboratory, U.S. Department of Energy.
He has over 28 years of experience in the industry and government in the following areas: laboratory and pilot-scale energy research, efficiency and
environmental improvements in fossil-fuel power generation, co-generation using renewable fuels, and management of commercial-scale Clean Coal Power
Initiative, and Carbon Capture and Storage demonstration projects. He has co-authored more than 50 publications/presentations. He has a Ph.D. in Chemical
Engineering from Auburn University and a master’s in Industrial Administration from Carnegie Mellon University.
The United States Department of Energy (DOE) is co-funding several commercial-scale carbon capture and storage (CCS) projects and this presentation provides
an overview of one project, namely, the Archer Daniels Midland Company’s (ADM’s) Industrial CCS (ICCS) project titled “CO 2 Capture from Biofuels Production
and Storage into the Mt. Simon Sandstone,” with a special emphasis on groundwater monitoring. The Office of Fossil Energy’s National Energy Technology
Laboratory manages this project, which received $141.4 million from DOE and another $66.5 million in private sector cost-sharing.
This demonstration project, also referred to as the Illinois ICCS project, located in Decatur, Illinois, will demonstrate an integrated system for collecting up to one
million tons of CO2 annually from ADM’s ethanol plant and geologically sequestering it in a deep saline reservoir.
Construction of the CO2 compression, dehydration, and transmission facilities was completed. A 7240-feet deep monitoring (verification) well and a 3550-feet
geophysical well were drilled and completed. The U.S. Environmental Protection Agency (EPA) issued a final permit for a Class VI injection well for geological
sequestration of CO2. The Class VI injection well was drilled and completed to a depth of 7192 ft. This will be the first geological storage project to operate with

the EPA’s new Class VI injection well permit and the largest saline storage project in the United States. As of May 2016, this project has completed over 99% of its
construction and is scheduled to begin CO2 injection operations in early 2017.
The project partners Schlumberger Carbon Services and University of Illinois-Illinois State Geological Survey (ISGS) have collected the baseline groundwater
monitoring data. This presentation provides an overview of the groundwater monitoring program being implemented for this project, i.e., shallow and deep
groundwater monitoring framework, regulatory compliance wells, geochemical sampling, monitoring parameters, and baseline results.
Abstract 6
A Protocol for Baseline Sampling of Water Sources in Areas of Shale Oil and Gas Development
Stephen D. Richardson1, Jenna S. Kromann1, Lisa J. Molofsky2, Ann P. Smith1, John Connor2, and David Cercone3
1GSI Environmental Inc., Austin
2GSI Environmental Inc., Houston
3National Energy Technology Laboratory
In many areas of shale oil and gas development, sampling of proximate water sources (e.g., residential water wells, springs, seeps, and surface waters) prior to
installation or stimulation of production wells (i.e., “pre-drill”) is standard practice for many oil and gas operators. These programs provide a “baseline” snapshot of
water quality for comparison to conditions after oil and gas production commences (i.e., “post-drill”). This information is critical for evaluating whether reported
changes in local water quality (e.g., methane, salts, taste, odor) are naturally occurring or the result of nearby drilling activities. Many state agencies require predrill and/or post-drill sampling of various water sources (primarily residential water wells); however, little guidance is currently available to operators, regulators,
and contractors to support development of these sampling programs.
This talk presents the findings of a Department of Energy-funded research project, which evaluated key sources of variability in pre-drill sampling results from a
series of residential water wells in Northeastern Pennsylvania and Eastern Kentucky. Results from these field studies culminated in the development of a practical
protocol for sampling of residential water wells. The protocol includes: i) current state regulations for pre-drill and post-drill sampling, ii) sampling practices and lab
analysis methods, iii) data management and analysis procedures, and iv) tools to discern natural variability in water quality from potential anthropogenic impacts.
This talk provides an overview of the components of the protocol, critical findings from the field studies, and implications for development of future pre-drill and
post-drill sampling programs in areas of shale oil and gas development.
Dr. Richardson is an Environmental Engineer at GSI with fifteen years of consulting/research experience in soil and groundwater remediation and environmental
site investigation. Dr. Richardson is a Licensed Professional Engineer in Louisiana, North Carolina, Texas, and Alberta, Canada. He holds a doctoral degree in
environmental engineering from the University of North Carolina at Chapel Hill, an M.S. degree from Louisiana State University, and a B.A.Sc. degree from the
University of Waterloo, Canada. He is the technical lead for a multi-year, multi-component research project examining the environmental effects of shale gas
operations, specifically air emissions, stray gas events, and flowback/produced water.

Abstract 7
Application of Well Integrity Methods for Gas Storage Wells
J. Daniel Arthur, P.E., SPEC, ALL Consulting
There are several testing methods that have applicability to gas storage wells. Many of these testing methods have been utilized for decades in the gas storage
arena, on injection wells, and also on natural gas production wells. However, effective use of each testing method requires definition of testing objectives,
definition of procedures, and combining tests with other relevant information. For instance, temperature logs can be utilized to fine catastrophic failures, but can
also be used in combination with noise logs, cement evaluation logs, and other data/tests to assess the presence or absence of gas migrating exterior to casing
strings in a well being tested. Moreover, effective use of these tests requires that wells be properly configured to achieve the type of results desired to assure both
internal and external well integrity meet regulatory requirements and operational demands. This presentation will present various well integrity testing methods,
there applicability, procedural requirements, supplemental information needed for analysis, and limitations.
Abstract 8
Development of Alabama’s First Water Resource Management Plan: Are We There Yet?
Marlon Cook, Geologilical Survey of Alabama
Marlon Cook earned his Bachelor of Science in Geology and Master of Science in Hydrogeology degrees from the University of Alabama.
He worked for nine years as an Exploration Geophysicist in the Oil and Gas industry.
He worked as a hydrogeologist for the Geological Survey of Alabama for 25 years with the last 10 as Director of the Groundwater Assessment Program. He retired
from state service at the end of 2015 and established Cook Hydrogeology, LLC, performing surface-water and groundwater hydrogeologic assessments. He also
serves on the Governors Alabama Water Agencies Working Group and will rejoin the Geological Survey of Alabama as a part-time employee in early June.
Alabama has embarked on an effort to develop its first comprehensive water-resource management plan. Although Alabama has plentiful surface-water and
groundwater resources, a sustainable water future will rely on prudent management of these resources. One of the first steps in development of a plan was to
initiate a comprehensive statewide scientific water-quantity assessment, including groundwater spatial availability, well spacing guidance, aquifer recharge rates
and storage estimates, groundwater production impacts, and water use and demand forecasts. Data and interpretations from this assessment will be used to
guide development and implementation of the plan. There are a number of environmental, technical, and political threats to the state’s water future that must be
addressed by the plan to insure a sustainable water future for Alabama. Inadequate legal regimes, climate impacts, increasing agricultural irrigation, aging and
inadequate water-supply infrastructure, interbasin transfers, and stakeholder interests and conflicts pose significant threats to efficient and effective waterresource management.

Abstract 9
Groundwater Quality Protection in North Carolina
Craig Caldwell, P.G., North Carolina Department of Environmental Quality / Division of Water Resources
Groundwater is an important drinking water source for the North Carolina public, and the Department of Environmental Quality has a number of programs
dedicated to protecting and assessing groundwater quality. Groundwater quality information is made available online to the public, to private well users, and to
local water suppliers and local health department permitters. This information includes potential threats to local drinking water supplies. The information can
particularly be used to assess whether a proposed well is likely to have a water quality that is appropriate as a drinking water supply due to potential impacts from
regulated or other known facilities, or due to naturally occurring groundwater conditions. Groundwater information is also useful to inform the North Carolina public
about local and statewide groundwater quality and availability.
This presentation will be a survey of many of the ongoing groundwater quality protection programs for drinking water supplies in North Carolina.
Abstract 10
Protecting Source Water During Oil and Gas Development
Paul Hempel, Colorado Rural Water Association, and Matt Sura, Oil & Gas Attorney
This presentation focuses on how local governments and water providers can work with regulators and the oil and gas industry to ensure that source water is not
negatively impacted by oil and gas development.
Oil and gas development may pose risks to drinking water supplies, both surface and ground waters, through the inadvertent release of hydraulic fracturing fluid,
oil and natural gas, flowback water, and produced water. Pathways that may threaten drinking water supplies include spills and leaks on the surface and releases
resulting from poor oil and gas well construction and hydraulic fracturing in the subsurface.
Colorado has at least one producing oil/gas well in 38 of 64 counties - from the rural areas of western Colorado to the more populated Front Range of northern
Colorado (Denver/Julesburg Basin). Recognizing the widespread development, the Colorado Rural Water Association and AirWaterGas released a “Protecting
Source Water in Colorado During Oil and Gas Development” report, which is intended for Colorado’s public water providers and for residents who rely upon them
for clean water.
Following the outline of the report, the presentation will first describe how oil/gas development could impact source water, including surface water and
groundwater. The presentation will also discuss the regulatory mechanisms that local, state, and federal government agencies utilize to protect source water from
potential impacts from oil and gas development such as state oil and gas rules, local watershed protection ordinances, water quality monitoring, and limiting
development within floodplains. Finally, the presentation will discuss how government and non-government water providers can participate in these regulatory
mechanisms and can use private agreements with oil and gas operators to protect source water such as memorandums of understanding, surface use
agreements, and leasing agreements.
Paul Hempel has served as the Colorado Rural Water Association’s source water protection program manager for the past four years. Matt Sura is an oil and gas
attorney who represents landowners and local governments on oil and gas issues. Matt is speaking as a member of AirWaterGas – a program funded by the
National Science Foundation

Abstract 11
Leveraging as Many Water Programs as Possible for Maximum Impact
Ryan Chapman, and Marty Link, Nebraska Department of Environmental Quality
Ryan Chapman is the Water Quality Assessment Section Supervisor with the Nebraska Department of Environmental Quality. Ryan holds a Bachelor’s degree in
Agricultural Sciences and Natural Resources from the University of Nebraska Lincoln, and Bachelor’s and Master’s degrees in Landscape Architecture from Iowa
State University.
Marty Link has worked for the Nebraska Department of Environmental Quality since 1988. She is currently Water Quality Division Administrator. Ms. Link
has a MS in geology from University of Nebraska-Lincoln, BS in geology from University of Kansas, and a BA in science education from University of Iowa.
She is a licensed professional geologist in Nebraska.
As a smaller population state, Nebraska must creatively use all possible resources to the best advantage. Funding for ground water quality protection projects is
often difficult to secure. Staff at the Nebraska Department of Environmental Quality have put together several resources to proactively fund and implement these
kinds of projects. Topics for discussion include: 1) using Drinking Water State Revolving Fund set-aside funds to develop Wellhead Protection Plans that will
meet the Clean Water Act Nonpoint Source Section 319 “alternative to a nine-element watershed management plans”. These plans make the project sponsors
eligible for “project funds” in the 319 program. 2) The new Linked Deposit program, a new part of Nebraska’s Clean Water State Revolving Fund program,
dedicated to small projects such as septic tank rehabilitation, small livestock facility waste management, and watershed protection (such as terraces, buffer strips)
and open to individuals via local banks. 3) The Groundwater Foundation manages Nebraska’s Wellhead Protection Network, funded by CWA 319 funds. This
brings together communities, counties, Natural Resources Districts, and state agencies to communicate and collaborate on the protection of public water supply
systems that rely on ground water sources.
Abstract 12
Risk-based Online Application System
Paul Ferensowicz, and Tara Mulrooney, Alberta Energy Regulator
Paul is a native Calgarian. He possess over 25 years over regulatory and leadership experience with the Alberta Energy Regulator and its predecessor
organizations. Paul has held senior leadership roles in Pipelines, IT, Applications, Law, Operations, Major Projects and the Board Secretariat. In 2015, he was
awarded the Presidential Gold Medal of Merit from the Republic of Poland for fostering regulatory and economic relations between Poland and Canada. He is
also the recipient of the Frank Mink Award for Regulatory Excellence and has received numerous “AER Achievement Awards” for either leading or contributing to
major regulatory and corporate projects. Paul holds a Master of Arts Degree in Comparative Government from the University of Calgary.
Tara began her career with the Alberta Energy Regulator in January 2012. In April 2013 Tara was promoted to the Chief Technology Officer. She is responsible
for the leading the operations of the Information Services branch and is currently heading a transformational program at the Alberta Energy Regulator to execute
a risk based regulatory framework enabled by a service oriented architecture. Prior to the Alberta Energy Regulator, Tara was with the University of Calgary as the
Executive Director of Innovative Support Services, in which she ran the technology and integration components of the University of Calgary shared service,
information and business systems programs. Her career began in information technology as a consultant for major software companies where she specialized in
data and information management. Tara is committed to providing world class services to enable a digital transformation for the Alberta Energy Regulator.

On a daily basis regulators must apply limited resources to the challenge of making informed, timely and transparent decisions across their mandates. To address
this challenge, the Alberta Energy Regulator (AER) developed a risk-based and technology-enabled approach to decision-making and has initially applied the
approach to the verification of reclamation activities of energy companies.
The AER ensures the safe, efficient, orderly, and environmentally responsible development of hydrocarbon resources over their entire life cycle. This includes
ensuring reclamation occurs, i.e., energy companies return the land to a state functionally equivalent to what it was before the development took place. The
reclamation process culminates in the application to the AER by an energy company for a reclamation certificate. The AER will issue a reclamation certificate only
if it is satisfied that all regulatory requirements have been met.
The AER receives 1500-2000 reclamation certificate applications per year - a consistent stress on AER resources to make decisions in a timely fashion. In
response to this pressure, the AER used a defined business and reference architecture to select and successfully leverage technology to implement a new online
application system. The online application system established a fully-automated application process for low-risk reclamation activities, integrated information for
use during application submission and regulatory decision-making (in a GIS-enabled environment) and significantly improved access to information for
stakeholders.
In a six-month period, the AER has addressed an immediate operating need with a technology solution, applied limited resources more efficiently (e.g., a focus on
high-risk reclamation activities) and improved transparency of it regulatory process. The AER also expects significant long-term benefits which include improved
regulatory performance, cost savings and the expansion of the approach to other areas of its regulatory mandate.

Abstract 13
Underground Natural Gas Storage in the U.S. – State of Play
Nate Alleman, ALL Consulting, LLC
Nate Alleman has a Bachelor’s in Biology and a Master’s in Environmental Policy and Management, and has served as an environmental and regulatory
consultant for ALL Consulting for 8 years. He has experience across a broad spectrum of the oil and gas industry including well construction and siting, drilling
and completion permitting, contractor management, lifecycle water management, emergency response, gas migration investigation, hydrocarbon storage,
acquisitions and divestitures, and public relations. Leveraging his experience in field operations and regulations, Mr. Alleman specializes in working with operators
to improve inter-office coordination and to develop field practices that are both effective and compliant with ever-changing regulations.
Since the early 1900’s, the U.S. has relied on underground storage to ensure reliable delivery of natural gas to meet the nation’s energy needs. Underground
storage of natural gas occurs in various forms (e.g. depleted reservoirs, aquifers, salt caverns), each of which has its own benefits and serves a particular role in
supplying natural gas to the nation. Conversely, each type of gas storage has certain inherent risks that are mitigated through operational controls. Increases in
natural gas demand, along with recent changes in policy and regulation, have resulted in the continuous evolution of gas storage operation throughout the
U.S. This presentation will discuss the importance of gas storage; the characteristics, benefits, and risks associated with the three main gas storage types; and
will provide an overview of the current state of play for the gas storage industry in the U.S.

Abstract 14
An Evaluation of Well Construction/Drilling/Conversion Methodologies Associated with Gas Storage Depleted Field Operations in the United States
Tom Tomastik, Senior Geologist and Regulatory Specialist, ALL Consulting
Tom Tomastik received his BS and MS degrees in geology from Ohio University in 1979 and 1981. From 1982 to 1988, Mr. Tomastik was employed as a
consulting geologist involved in oil and gas exploration and development in southeastern Ohio. From December of 1988 until August of 2014 (when he retired),
Tom was employed by the Ohio Division of Oil and Gas Resources Management, Underground Injection Control (UIC) Section. He was responsible for all of the
UIC duties, which included Class II saltwater injection, secondary and enhanced recovery projects, and Class III salt-solution mining wells in Ohio. Additionally, he
provided technical expertise to the general public, oil and gas industry, governmental agencies and officials regarding Federal and State regulations, oil and gas
and injection well construction, well operations, and groundwater contamination and stray gas investigations. Tom is currently employed as a Senior Geologist and
Regulatory Specialist with ALL Consulting of Tulsa, Oklahoma and is involved in injection well evaluation, permitting, and oversight, gas storage, stray gas
investigations, groundwater complaint investigations, water sourcing, induced seismicity, and seismic monitoring.
In the wake of the Aliso Canyon blowout in Los Angeles, California, there is a strong movement afoot to re-evaluate and re-assess regulatory, environmental, and
public safety concerns regarding gas storage operations in the United States. This incident, along with previous gas storage incidents in Hutchinson, Kansas in
2001 and in Moss Bluff, Texas in 2004, has led both state and federal regulatory agencies to review existing gas storage regulations to determine is current
statutory requirements are adequate to ensure safe operations at gas storage facilities within their jurisdiction.
According to the Energy Information Administration (EIA), as of 2015, there were 413 natural gas storage fields in the United States and 79 percent of these gas
storage fields are in depleted oil and gas reservoirs across the U.S. Many of these depleted fields were originally drilled in the early to mid-1900s, with a number of
these depleted fields being converted to natural gas storage starting with the Zoar field in New York in 1916 and continuing into the 1950s. Most of the original well
construction and conversion methods used on gas storage wells were substandard compared with modern drilling and completion technologies. Consequently,
many historical gas storage wells undergo continuing well workovers, which involves remedial well construction and cementing operations as well as continued
well integrity assessment.
An evaluation of the Aliso Canyon field by ALL Consulting demonstrated the example of a typical historical depleted oil and gas field converted to natural gas
storage. The majority of the original oil and gas wells in the Aliso Canyon field were drilled and completed in the 1940s to 1950s. Those wells were then converted
to gas storage in the 1970s. Most wells were constructed with only surface and production casings, with typically only the surface casing being cemented to the
surface. Gas storage injection and withdrawal operations occurred through both tubing and production casing. Historic wells in the Aliso Canyon field experienced
extensive remedial workovers often including casing patches, fishing jobs, milling, reaming, liners, and cement squeeze jobs. Production casings had issues with
corrosion, loss of well integrity, and inadequate cement jobs. Lack of consistent cased-hole geophysical logging methodologies and well integrity assessment was
apparent. Additionally, non-optimized wellhead designs required “killing” wells prior to workovers, which could potentially lead to uncontrolled releases.
As seen by this typical example of an evaluation of a current gas storage field utilizing a depleted oil and gas reservoir with many historic wells, better efforts need
to be undertaken to address well construction, cementing, workovers, and wellhead designs in many of the gas storage field operations in the U.S. Well integrity
evaluation and assessment will remain a critical factor in preventing future gas storage incidents in the United States.

Abstract 15
Kentucky’s Source Water Protection Program
Robert J. Blair, P.G. and James R. Calhoun, GIT, Kentucky Division of Water
Rob Blair received his Bachelors of Geology in 1999 from the University of Kentucky. He began his career in 1999 with coal research at the Kentucky Geological
Survey before moving to the Division of Water (DOW). At the division he has worked in Wellhead Protection, Data Management and Groundwater Monitoring
programs for 16 years. In 2015, Rob was assigned to coordinate Source Water Protection for DOW.
Jim Calhoun received his Bachelors of Geology in 2012 from the University of Kentucky. Mr. Calhoun also acquired an Associates degree in Environmental
Science from the Bluegrass Community and Technical College in 2008. In 2013, Jim began work for the DOW as coordinator for the state Wellhead Protection
and Source Water Protection Assistance Program.
Kentucky’s Source Water Protection (SWP) programs date back to the early 1990s, when the Wellhead Protection Program (WHPP) was implemented. During
the late 1990s and early 2000s the Source Water Assessment and Protection Program (SWAPP) was developed and implemented for surface water systems.
Kentucky’s SWAPP was the first in the country to be approved by EPA. While these programs have sometimes worked in tandem, the programs have been
administered by different groups within the division. The WHPP, required by state regulation, provides for initial plan development and 5-year updates. The
SWAPP is not required by regulation and does not carry provisions for regular updates.
There are currently 409 community water systems in Kentucky, serving approximately 95% of the state’s population. Recent national and local events that
threatened drinking water quality have increased public awareness of protecting the waters that supply those community water systems. The DOW has recently
combined the WHPP and SWAPP programs under a single Source Water Protection (SWP) program, administered by the Watershed Management Branch. SWP
personnel focus on evaluating and improving the program. Currently, four avenues of program advancement have been identified. These avenues of approach
include: evaluating current SWP plans and prioritizing their updates based on need and potential outcomes; identifying partnerships and means to collaborate with
stakeholders at all levels; an assistance program that provides funding for SWP projects conducted by water systems and their partners; and SWP promotion
through meetings and conferences across the state to inform stakeholders and the general public.

Abstract 16
Mapping and Assessment of Deep Aquifers in the Southern San Luis and Northern Albuquerque Basins, New Mexico
Jim Riesterer, P.G., Jay Lazarus, and Paul Drakos, P.G., Glorieta Geoscience, Inc.
The authors have over 75 years of combined experience in water resource development in New Mexico and throughout the western U.S. As surface water and
shallow groundwater supplies have become limited over time due to existing ground water and surface water appropriations, the authors have worked with various
governmental agencies and private users to identify and develop deeper sources of groundwater to augment shallow and surface water sources.
Subsurface lithologic and geophysical data from a series of wells drilled into basin fill aquifers in the Rio Grande Rift have been used to delineate variations in
thickness and extent of shallow and deep aquifers in the southern San Luis Basin near Taos, NM and in the northern Albuquerque Basin near Rio Rancho, NM.
Geologic mapping of aquifer analogues further constrains the lateral extent and lithologic characteristics of the deep aquifer. Piezometer nests, exploratory
borings/wells, and production wells up to 3000 ft deep constructed in the San Luis and Albuquerque Basins allow identification of vertical gradients and
heterogeneities within the basin fill sediments. Long term pumping tests are used to determine aquifer characteristics and identify limiting boundaries that help
define the lateral extent of portions of the deep aquifers. A variety of water quality testing methods in exploratory borings and wells are utilized to identify and
isolate zones of poor water quality from wells producing from the deep aquifers. Detailed studies of recharge rates to the shallow and deep aquifers in the San
Luis Basin using stable isotope geochemistry indicate that the shallow aquifer is recharged on a time scale of <5 to 10 years, while water in the deep aquifer may
locally be Pleistocene in age. Intermediate aquifers, including sediments interbedded with basalt flows that separate the shallow and deep aquifers, contain water
that is greater than 50 years old, but younger than water in the deep aquifer. Pleistocene ages are found for the deep aquifer in the northern Albuquerque Basin.
Determining the chemical characteristics, recharge rates and lateral and vertical extent of these deep aquifers in Rio Grande Rift basins allows a better
understanding of the quantity, quality, and life expectancy of these resources.
Abstract 17
Why does Connecticut Need a State Water Plan? (Or: We have lots of water, how did we get HERE?)
Corinne Fitting, Supervising Environmental Analyst, Connecticut Department of Energy & Environmental Protection, Bureau of Water Protection and Land Reuse
Corinne Fitting is a hydrogeologist with 29 years of experience in water resource planning and management with the CT DEEP. She supervises the water supply
planning, wellhead protection, ground water quality classification and standards, and stream flow classification and standards programs. Corinne has a B.A. in
Environmental Science from Wesleyan University, Middletown, CT; and an M.S. in Geology from the Pennsylvania State University, State College, PA.
Connecticut has (finally!) embarked on development of a comprehensive State Water Plan. Connecticut’s stringent potable water laws provide high quality
drinking water, but severely limit large quantity sources. The state’s primary water supply sources are headwater reservoirs and unconfined stratified drift
aquifers. These ground water and surface water systems are intimately connected, but that connection is not always acknowledged in legislation, regulation or
program implementation. This talk focuses on why a “water-rich” state like Connecticut needs a State Water Plan, where we are in the process and what we hope
to achieve. The talk will provide a brief synopsis of the state’s water resources and management framework, the factors that necessitate a more comprehensive
evaluation, the polarizing event(s) that led to legislation and allocation of funding, progress to date (no, we aren’t there yet), and the big issues we hope to address
through the Plan.

Abstract 18
Meeting Water Management Objectives through Groundwater Recharge
Sharon B. Megdal, Ph.D., University of Arizona
This presentation explains how Arizona’s statutory framework for groundwater storage and recovery is used to meet water management objectives, particularly
those established by Arizona’s 1980 Groundwater Management Act. The presentation will explore how Arizona’s permitting system and recharge programs allow
for: (1) integrating surface water use, particularly the use of Colorado River water delivered through the Central Arizona Project, and groundwater use; and (2)
facilitating water deliveries in times of shortage on the Colorado River through the state-authorized Arizona Water Banking Authority. The presentation include
discussion of how the Tucson region utilizes surface water through storage and recovery rather than through deployment of a surface water treatment plant.
Relevant background information is contained in: Megdal, S.B., Dillon, P., and Seasholes, K. (2014). Water banks: Using managed aquifer recharge to meet
water policy objectives. Water 6(6), pp. 1500-1514. http://dx.doi.org/10.3390/w6061500.
Sharon B. Megdal is Director of the University of Arizona Water Resources Research Center (WRRC) and also serves as: Professor. Department Soil, Water, and
Environmental Science; C.W. & Modene Neely Endowed Professor; and Distinguished Outreach Professor. Her work focuses on water policy and water resources
management challenges and solutions. Groundwater governance/management and U.S.-Mexico transboundary aquifer assessment are among her many
projects. Stakeholder engagement and partnerships are important to her efforts. Sharon is an elected member of the governing body responsible for delivering
Central Arizona Project water and holds a Ph.D. in Economics from Princeton University.

Abstract 19
A Survey of State Groundwater Governance and Priorities
Sharon B. Megdal, Andrea K. Gerlak, and Ethan Vimont, University of Arizona
Corresponding author bio: Dr. Sharon B. Megdal is Director of the University of Arizona Water Resources Research Center (WRRC) and also serves as:
Professor. Department Soil, Water, and Environmental Science; C.W. & Modene Neely Endowed Professor; and Distinguished Outreach Professor. Her work
focuses on water policy and water resources management challenges and solutions. Groundwater governance/management and U.S.-Mexico transboundary
aquifer assessment are among her many projects. Stakeholder engagement and partnerships are important to her efforts. Sharon is an elected member of the
governing body responsible for delivering Central Arizona Project water and holds a Ph.D. in Economics from Princeton University.
Co-author bio: Dr. Andrea K. Gerlak is Senior Policy Scholar with the Udall Center for Studies in Public Policy at the University of Arizona and Director of
Academic Development with the International Studies Association at the University of Connecticut. Her research agenda examines the causes of -- and innovative
solutions to -- some of our world’s most pressing water problems. A good body of her research examines cooperation and conflict in water governance, including
questions of institutional change and adaptation to climate change in rivers basins, and human rights and equity issues in water governance, including access to
clean water and sanitation.
Co-author bio: Ethan Vimont is enrolled in the Master’s program, Department of Soil, Water and Environmental Science, at the University of Arizona. A returning
Peace Corps volunteer, he serves as a research assistant at the UA Water Resources Research Center.
University of Arizona (UA) researchers are working with the Ground Water Research and Education Foundation (GWREF) on groundwater governance across the
United States. A nationwide survey was developed in coordination with an advisory council from GWREF and funded by a grant from the GWREF. The survey

was sent to state level officials who oversee groundwater quality programs in order to identify on-the-ground practices that may help improve and enhance
management of the nation’s water supplies. This study follows on an initial survey of the states, which was conducted by UA researchers in 2013. This
presentation will report and results and findings to date and how they compare and contrast with the earlier survey. Relevant background information may be
found at: http://wrrc.arizona.edu/groundwater.
Abstract 20
Creating Bselines and New Insights through Cloud Based, Stakeholder, Groundwater Monitoring
Joseph H Fillingham Ph.D., Nick Hayes, CTO, and Marian Singer, CEO, Wellntel, Inc.
There is no such thing as static groundwater levels anymore. The pressures on vulnerable groundwater resources due to pumping and overuse are well known,
however, better understanding and effective management continues to be a challenge due to both the technical and financial requirements of building a monitoring
network capable of fully capturing the dynamic nature of groundwater systems on local and regional scales. Wellntel has stepped up to meet this challenge by
introducing a consumer-priced, cloud-based, groundwater monitoring system which provides the well owner, the well servicer, the consultant, and/or the
community the ability to deploy a monitoring system which provides access to data through an online, visual interface. The cloud system provides individual
owners or communities the ability to monitor a network of wells on the same screen, while also allowing Wellntel to maintain the quality assurance and quality
control of sensor measurements collected at frequencies on the order of hours. Directly engaging stakeholders through graphical representation of their
groundwater resource in a common access interface fosters a collaborative environment focused on building understanding and new insights into groundwater
availability and change. Established and developing Wellntel monitoring networks around the U.S. will be highlighted with a focus on how communities are utilizing
Wellntel technology to develop a baseline understanding of groundwater dynamics for smarter, more engaged management.
Joseph Fillingham, Ph.D., Wellntel, Inc., Milwaukee, WI
Joe Fillingham is the Science Lead at Wellntel Inc. where he works to improve the usefulness and power of groundwater information collected with the Wellntel
system focusing on water and environmental dynamics. He also supports the Wellntel technical team in the development of new ways to sense important
properties of groundwater. Fillingham received his Ph.D. in freshwater ecosystem dynamics from the School of Freshwater Sciences at the University of
Wisconsin-Milwaukee.
Nick Hayes, CTO, Wellntel, Inc., Milwaukee, WI
Nick Hayes is the CTO and co-founder of Wellntel, Inc. As an equal partners in the firm FiveTwelve Group, conducting research for Fortune 250 companies,
including GE, Schneider Electric, ITT, Bucyrus, and Johnson Controls, Nick spent many years studying the global water business. Most recently, his focus has
been on groundwater exploration, access, contracting, financing, regulation, costs, operations and the global and local conditions that drive its use and threaten its
sustainability. Nick founded Wellntel in 2013 with co-founder Marian Singer.
Marian Singer, CEO, Wellntel, Inc., Milwaukee, WI
Marian Singer is the CEO and co-founder of Wellntel Inc. As an equal partner in the firm FiveTwelve Group, conducting research for Fortune 250 companies
including GE, Schneider Electric, ITT, Bucyrus, and Johnson Controls, she spent many years studying the global water business. Most recently, her focus has
been on groundwater exploration, access, contracting, financing, regulation, costs, operations, and the global and local conditions that drive its use and threaten
its sustainability. Singer founded Wellntel in 2013 with co-founder Nick Hayes.

Abstract 21
Advancing Groundwater Implementation through Watershed Planning
Carrie Raber, Steve Robertson, Jim Walsh, and Mark Wettlaufer, Minnesota Department of Health
In Minnesota, as elsewhere, water resource issues are on the rise; however the majority of water resource planning efforts are focused on surface water quality.
An interagency effort, led by the Minnesota Department of Health, is seeking to change this by developing a process that integrates groundwater concerns into
watershed planning. Groundwater Restoration and Protection Strategies (GRAPS) are being piloted to develop management strategies that can be focused on
the most critical groundwater resource needs within a watershed. The hope is that this innovative process will force a paradigm shift in how water is managed,
drawing greater recognition and resources to groundwater and drinking water concerns across the state.
The Minnesota Department of Health (MDH), Source Water Protection staff involved in the groundwater watershed pilot projects have 40 years of cumulative
experience in working to solve the puzzle of how to better integrate drinking water protection into Clean Water Act programs, activities and practices. Carrie
Raber joined MDH in 2015 to lead the pilot project, bringing to the team her experience in land use planning to protect groundwater quality.
Prior to joining MDH, Raber served as an urban conservationist for a soil and water conservation district working with public water suppliers and private
landowners to solve drinking water concerns.
Abstract 22
Updating a State Water Plan after Extensive Stakeholder Input: Successes and Remaining Challenges
Michael K. Anderson, P.E., Water Allocation Manager, Iowa Department of Natural Resources
As part of the Iowa Department of Natural Resources’ (IDNR. commitment to improving the management of both the quantity and quality of water resources, a
committee was formed to assess the current policies and practices regarding water rights and allocation, and to make recommendations that would assist the
state in moving toward a sustainable future. While the impacts of recent flood events are still being felt in Iowa, in 1988 and in 2012, Governor Terry Branstad had
to declare a statewide drought emergency. Water shortages can also have severe impacts on Iowans. Water allocation concerns have been raised again as
increases in the demand for water are projected due to ethanol production, geothermal heating-cooling, and potential irrigation expansion. In 2007, the Iowa
General Assembly approved an appropriation “for regulating water quantity from surface and subsurface sources by providing for the allocation and management
of water resources, and the preclusion of conflicts among users of water resources[.]” To address this legislative mandate, the IDNR issued a planning document
entitled “Strategy for the Management of Iowa’s Water Resources.” Objective 3 in the Strategy is “Make necessary policy recommendations for the sustainable
use of Iowa’s water resources.”’ Given this objective, eleven recommendations have been promulgated in the hopes of preventing as many future problems as
possible for the regulated community, the IDNR, and all water users.
In this talk we will show a few of the steps taken to involve stakeholders in this planning process. We will also discuss the limitations we ran into, and the main
follow-up to this effort. The main focus will be on legal and regulatory issues. For example, we will spend a little time expanding the discussion about a specific
Iowa aquifer which the legislature and the stakeholders wanted to be targeted/emphasized. Also, some discussion of the legal basis and de facto power the State
now has for this aquifer (Cambrian_Ordovician (Jordan) aquifer).
Michael Anderson has been an engineer in the Iowa Department of Natural Resources Water Supply Engineering Section since 1984, and a Senior Engineer
since 1995. He is responsible for leading the water allocation group, conducting analysis of water rights, and carrying out planning aspects of Iowa water law. He
is also IDNR’s water security specialist. He has a Bachelor’s Degree and a Master’s Degree, both in civil engineering, and both from the University of Minnesota
in Minneapolis. His emphasis in his Master’s Curriculum and Thesis was hydrology/hydrogeology.

Abstract 23
How Oklahoma’s Comprehensive Water Plan has Driven Reuse, Recycling, WQ Standards, Water Rights and Other Regulatory Programs
Derek Smithee - Chief, Water Quality Programs, Oklahoma Water Resources Board
In February 2012, Oklahoma published an update of the Oklahoma Comprehensive Water Plan (OCWP). This multi-million dollar effort included significant public
input for citizens and government officials at every level. Although the OCWP’s primary focus was water quantity and assuring that Oklahoma’s consumptive
water users had access to adequate quantities of high quality water even during drought, it also addressed other issues as far reaching as instream flows,
monitoring and infrastructure. This talk will briefly review the process Oklahoma followed in the development and final publication of the 2012 OCWP and go over
the eight priority recommendations adopted by the Oklahoma Legislature for full and intentional implementation. It will also highlight how these recommendations
are shaping state policy, sometime in concert and sometimes in conflict, with existing water quality and quantity programs in both surface and groundwater.
Derek R. Smithee is Chief of the Water Quality Programs Division for the Oklahoma Water Resources Board. In that capacity since 1995, he oversees Oklahoma's
Water Quality Standards (WQS) and Standards Implementation rules, lake's work including diagnostic and feasibility studies and restorations, and much of
Oklahoma's surface and groundwater monitoring programs.
He has been involved with numerous and federal workgroups and organizations with EPA, ACWA/ASIWPCA, GWPC and others. In Oklahoma he serves on many
similar workgroups and advisory committees. He was instrumental in the development of numerous state and federal regulations including WQS Implementation
Rules, Anti-degradation requirements, numerical aquatic life and human health criteria, and Use Support Assessment Protocols.
He received his B.S. from Oklahoma State University in 1983 while playing football for Jimmy Johnson, and his M.S. from the University of Oklahoma in 1987. He
fishing, hunting, working with his aquariums and parrots, and breeding several species of lizards and tortoises. He travels extensively, but especially enjoys his
SCUBA diving junkets around the world.
Abstract 24
The 2017 Texas State Water Plan and Joint Groundwater Planning
Kevin Kluge, Texas Water Development Board
This is the first state water plan based upon a new process determining groundwater availability and based upon modeled available groundwater volumes for all
relevant aquifers, statewide. In 2005, the Texas Legislature passed House Bill 1763, which fundamentally changed the process of how groundwater availability in
the planning process is determined. Prior to House Bill 1763, planning groups determined groundwater availability with input from groundwater conservation
districts. House Bill 1763 shifted that responsibility to groundwater conservation districts by requiring districts within groundwater management areas to work
together to establish the desired future conditions of relevant aquifers within that area. Modeled available groundwater volumes account for the vast majority of
groundwater availability considered in this plan.
Kevin manages the TWDB’s Water Use and Projections Section, whose duties include: the collection and estimation of Texas water use, development of
population and water demand projections, and the survey of state water and wastewater infrastructure needs. Prior to his oversight of water use and projections
data, Kevin was the project manager for three of the state’s 16 regional water planning groups. Kevin received a BA in English Language Arts Education from the
University of Nebraska at Kearney and a MS in Natural Resource Economics from the University of Maine.

Since 1997, water planning in Texas has been based on a “bottom-up” approach focused at the regional level. The state is divided into 16 regional water planning
areas. During each five-year planning cycle, regional water planning groups evaluate population projections, water demand projections, and existing water
supplies. Each planning group then identifies water shortages under drought of record conditions and recommends water management strategies (with cost
estimates) to address those potential shortages. The bottom-up approach allows the planning groups to assess specific risks and uncertainties in their own
regions and to evaluate potential impacts of water management strategies on their region as well as on the state’s water, agricultural, and natural resources. Once
the planning groups adopt their regional water plans, the plans are sent to the TWDB for approval. The TWDB then prepares the state water plan based on the
regional water plans. The state water plan also serves as a guide for state water policy and includes the TWDB’s policy recommendations to the Texas
Legislature.
Abstract 25
Idaho Ground Water Quality Plan - An Example of Integrating Ground Water Quality into Statewide Water Planning
Edward Hagan, Idaho DEQ
The Idaho Ground Water Quality Plan is the master plan to manage protection of ground water, prevention of ground water contamination, and remediation of
contaminated ground water. It is meant to work in conjunction with the Idaho State Water Plan which guides the development, management, and use of Idaho's
water resources. Every management plan or set of regulations on surface water or ground water related activities should be consistent with the Idaho Ground
Water Quality Plan. The Ground Water Quality Plan establishes the basis to protect ground water quality now, and for future generations. It identifies 22 state
policies intended to provide an overall protection strategy to ensure a sustainable ground water resource for the citizens of Idaho. These polices provide state and
local agencies with direction to develop and implement ground water quality protection strategies.
Ed is the manager of the Ground Water/Source Water Program for the Idaho Department of Environmental Quality. He has worked as a hydrogeologist on ground
water quality issues ranging from site investigation and remediation to coordination of statewide ground water quality protection activities. He began his career
with a 7-year stint at an environmental consulting firm in Phoenix. For the last 20 years he has been employed by state of Idaho. He is a registered geologist with
a BS in Geophysics from Boise State University and a MS in Hydrology from New Mexico Institute of Mining and Technology.
Abstract 26
Implementing Water Management Regulations in Massachusetts: The Challenges and Solutions
Shi Chen, Massachusetts DEP
Shi Chen is an Environmental Analyst in the Water Management Program within the Massachusetts Department of Environmental Protection (MassDEP). Over
the last two years, she has assisted in developing guidance for implementing the revised Massachusetts Water Management Act (WMA, M.G.L.c.21G)
regulations, promulgated in November 2014 (310 CMR 36.00), and explained below. She has also worked on drafting the first round of WMA permits that
incorporate the environmental protection requirements outlined in the new regulations. She holds a Master Degree in Environmental Science and Policy from the
Clark University in Worcester, Massachusetts.
Abstract: In 2010 the Massachusetts Executive Office of Energy and Environmental Affairs (EEA) convened the Sustainable Water Management Initiative
(SWMI) for the purpose of incorporating the best available science into the management of the Commonwealth`s water resources. SWMI was a multi-year process
that included a wide range of stakeholders and support from multiple state agencies within Massachusetts. In November 2012 the Massachusetts Sustainable
Water Management Initiative Framework Summary (http://www.mass.gov/eea/waste-mgnt-recycling/water-resources/preserving-water-resources/sustainablewater-management/framework/sustainable-water-management-framework-summary.html) was released. On November 7, 2014, the Massachusetts Department

of Environmental Protection (MassDEP) adopted revised Water Management Act (WMA) regulations that incorporate elements of the SWMI framework and the
Water Conservation Standards adopted by the Massachusetts Water Resources Commission, including:
 Safe yield determinations for Massachusetts` 27 major river basins;
 Water conservation and per capita use and unaccounted-for-water performance standards;
 Seasonal limits on nonessential outdoor water use;
 Protection for coldwater fish resources;
 Minimization of withdrawal impacts in areas stressed by groundwater use;
 Mitigation of the impacts of increasing withdrawals.
While new regulations were adopted nearly 2 years ago, issuing permit has been slow. There were approximately 50 WMA permits scheduled to be issued in
2015 and 2016 under the amended WMA regulations. However, to date only 5 permits have been issued that reflecting the new requirements. This presentation
will discuss the challenges of implementing new regulations, developing guidance, working with regulated community and interested stakeholder groups to fully
consider all aspects of each permittee`s situation and ensure thoughtful and implementable permits.

Abstract 27
The Potential for Induced Seismicity from Oil and Gas Wastewater Injection Wells and Unconventional Well Development in Pennsylvania
Joseph J. Lee, Jr., P.G., GWPC Staff
Around the country, there has been a growing understanding and recognition of a potential to induce seismicity, under certain conditions, by underground injection
of fluids. In addition, there have been occurrences of induced seismicity apparently by hydraulic fracturing of shales for oil & gas development in Ohio. The
primary subject of this paper is the potential for induced seismicity by deep injection wells for disposal of oil and gas waste fluids through class II underground
injection control (UIC) wells, and by high volume, hydraulic fracturing for unconventional oil & gas development in Pennsylvania. According to the U.S. Geological
Survey (USGS), there are approximately 40,000 Class II UIC wells for disposal in the U.S. Of these, 218 (or 0.55 percent) of them have been indicated or
suspected as a possible cause of earthquakes of any size. Some state regulatory authorities have already taken steps to manage the risks of inducted seismicity.
Other states are considering if there is a significant potential of induced earthquakes associated with deep fluid injection in their state to determine what
management strategy, if any, is needed to mitigate the earthquake risk. The extent to which the geologic conditions occur in a state with oil and gas development;
and, there are corresponding Class II UIC disposal operations in formations of concern vary and are very site specific. This paper is a preliminary assessment of
the geologic conditions in Pennsylvania related to the potential for inducted seismicity from Oil and Gas waste water injection, and unconventional oil and gas
development.
Joe Lee received his Bachelor of Science degree in Geosciences from The Pennsylvania State University in 1977, and has completed course work for a Masters
of Environmental Pollution Control. He has certificates in Hydrogeology and Geographic Information Systems. He has had over 35 years of experience, and is a
subject expert in applying geologic and hydrogeological principles, and techniques in assessing environmental and public safety impacts of mineral resource
development and other activities on groundwater, surface water, and water supply. He has developed and managed environmental protection programs for safe
drinking water, groundwater and mineral resource development, including oil and gas. Mr. Lee served on the Board of Directors of the Ground Water Protection
Council (GWPC) for over 10 years and has served as Treasurer, Vice-President, and President of the Board. Mr. Lee is a licensed professional geologist in the
Commonwealth of Pennsylvania. He is the principle of Lee Geologic and serves on the GWPC staff.

Abstract 28
Groundwater: Plans, Pitfalls, and Prognostications
Michael E. Campana, American Water Resources Association
Groundwater comprises approximately 95% of Earth’s liquid freshwater – far more than surface water. Given its vast reserves, broad geographical distribution,
generally good quality and frequent availability at or near the point-of-use, it has become the foundation of many water management systems for drinking water,
irrigation, and M & I uses. In the USA, about 38% of the population regularly depends upon groundwater for its drinking water and that same percentage is
groundwater’s portion of irrigation water. Rural areas are often 100% dependent on groundwater. Groundwater also supplies about 30% of the USA’s perennial
streamflow.
Despite its importance, groundwater is largely undervalued and narrowly viewed. Although the interrelationship between groundwater and surface water is well
established by science, institutions at all levels struggle to effectively incorporate these concepts into laws, regulations, planning, and sustainable management.
When integrating groundwater and surface water management, planners and managers must be cognizant of the peculiarities of groundwater vis-à-vis surface
water. Some are: 1) groundwatershed boundaries are often not identical to those of the overlying watershed and can vary with time; 2) groundwater velocities are
much lower and groundwater response times are generally far greater; 3) pumping effects can propagate great distances; 4) laws governing groundwater can be
quite different; 5) the ratio of groundwater stocks to flows is generally much higher; 6) polluted groundwater can take decades to be ‘cleansed’; and 7)
groundwater flow and aquifer systems are inherently three-dimensional. Note that in certain kinds of aquifers, e.g., carbonate and volcanic rocks, groundwater
might behave quite differently from that described above.
This presentation will illustrate some of the issues involving groundwater, integrated water resources management, and land-use planning. It will also provide an
introduction to the Groundwater Visibility Initiative (GVI), a joint enterprise of the American Water Resources Association (AWRA) and the National Ground Water
Association (NGWA).
Michael E. Campana is Professor of Hydrogeology and Water Resources Management at Oregon State University and Technical Director of AWRA. He formerly
directed the Water Resources Program at the University of NM, and was a hydrologist at the Desert Research Institute and professor at UN-Reno. His expertise
includes hydrogeology; hydrophilanthropy; IWRM; WaSH; water policy; and education. Campana is an AWRA Past President, NGWA Past VP, and serves on the
Steering Committee of the Global Water Partnership. He founded the ACJ Foundation (http://www.acjfoundation.org). As WaterWired he blogs
(http://www.waterwired.org) and Tweets (http://twitter.com/waterwired) on water issues. He has a PhD (hydrology; mathematics minor) from the U of AZ.
Abstract 29
Overview of Massachusetts State Water Planning and Policy: Identifying Gaps
Anne Carroll, Massachusetts Department of Conservation and Recreation
In comparison to many states, Massachusetts has plentiful water resources. We get 44 inches of rain a year on average, and until 2016 we had not faced a major
drought since the 1980s. However, several recent studies predict that the Northeastern US is likely to face the greatest impacts from climate change, and we are
currently (as of July 2016) experiencing severe drought conditions in portions of Massachusetts. Additionally, even in non-drought conditions we face challenges
ensuring enough water for all uses (mostly in the summer/early fall season when water use is highest and streamflows lowest). Going back almost 40 years,
Massachusetts has a number of policies, laws, studies and initiatives that have addressed the issue of water allocation. This presentation will provide an overview
of the history with an eye towards what has worked and where there are still gaps.

Anne Carroll is the Director of the Office of Water Resources (OWR) within the Massachusetts Department of Conservation and Recreation. She received her
M.S. in Aquatic Ecology from the University of Michigan, School of Natural Resources and Environment where she studied Michigan Rivers. She has over 18
years of experience in the field of water resources protection and management. As OWR Director, Anne oversees 11 staff in three program areas: Water
Resources Science and Planning (including staff to the Water Resources Commission and the USGS Cooperative Program), the Lakes and Ponds Program, and
the Flood Hazard Management Program. In her free time Anne enjoys hiking, running, photography and spending time with her 4 and a half year old twins.
Abstract 30
The Yakima River Basin Integrated Water Resource Plan
Dave Nazy, Washington Department of Ecology
The Yakima River Basin in central Washington State is major agricultural area, contributing around $4 billion to Washington’s annual economy. In the early 1900’s
five large reservoirs were constructed in the upper basin with none of them including fish passage. By the 1990s, salmon runs that once approached a million fish
had dwindled to tens of thousands.
Water is over allocated in the basin so frequently, there is not enough water to meet existing water rights. The five major reservoirs collectively store less than half
of the allocated water rights. The remaining water typically came from snowpack. As the climate warms, precipitation is falling more as rain rather than snow,
causing the snowpack to disappear, as happened in 2015 when prorated (junior) users received only 46% of their water allotment. Fish were also stressed by
high stream temperatures and low water flows and fires burned large areas. Climate change is a huge issue that affects many groups in Yakima, and requires an
integrated response.
That response came in the form of the Yakima Basin Integrated Plan, a 30-year package of projects that aim to reduce climate impacts, protect lands and waters,
improve water quality, restore salmon populations and help drive a healthy economy. These projects are divided into seven key elements to be implemented in
three 10-year phases, costing approximately $1 billion per phase. It was designed by a diverse group of federal, tribal, state and local government agencies,
growers, irrigators, environmental and conservation groups, and recreation interests. They convened a workgroup under existing water management legislation,
the Yakima River Basin Water Enhancement Program of 1994, and began meeting to determine their needs vs. their wants. Through this process, they were able
to negotiate and collaborate until a satisfactory list of projects was drafted to meet each group’s needs.
Dave Nazy is a Senior Hydrogeologist for Ecology’s Office of the Columbia River. In his 28 years at Ecology Dave has worked in all of Ecology’s regions and
headquarters and has worked as water master, cleanup site manager, technical unit supervisor, hydrogeologist and permit and rule writer. He has co-authored
numerous Ecology publications, conducted groundwater/surface water investigations, developed mitigation plans, provided expert testimony in state and federal
court, and has extensive experience in public involvement and education. In his current position he is responsible for implementing the groundwater storage
element of the Yakima Basin Integrated Water Resource Management Plan.

Abstract 31
Addressing Community Perceptions on Wastewater use for Agriculture in Puerto Rico
María Calixta Ortiz, School of Environmental Affairs, PR, MSEM, PhD
Dr. María C. Ortiz is the Dean of the School of Environmental Affairs at Universidad Metropolitana in San Juan, Puerto Rico. She is also the Project Director of the
USDA-NIFA grant, Addressing Community Perception and Concerns on Wastewater Use for Agriculture in Puerto Rico. Since 2012, she coordinates the initiatives
for the Institute of Water and Health, where this project is grounded. Her PhD is in public health in epidemiology. She has over 32 years’ experience in higher
education as a professor and administrator directing, and participating in multiple state and federal sponsored STEM projects.
After 2015, when a moderate to severe drought occurred across eastern Puerto Rico, the Institute of Water and Health proposed a conference and a crosssectional study on community risk perceptions and concerns on wastewater reuse for agriculture. This was the first conference on wastewater reuse held on the
island and the first research project to attempt to establish a scientific baseline of Hispanic community perceptions on this topic in the Island funded by USDANIFA. In June 2016, a questionnaire was distributed between 84% (N=156) of the total attendance of the conference as a pre-treatment activity with the approval
of the Institutional Review Board. The instrument included multiple choice and Likert-scale questions grouped by previous knowledge on wastewater; perception to
wastewater reuse for agriculture, confidence in agencies, and willingness to support wastewater reuse. The convenience sample was composed of 54% of the
Island municipalities, mainly (51%) from the metropolitan area. The participants were mostly highly educated (masters/doctorate), and mainly composed of
engineers, planners, agronomists, and higher education professors. Sectors, public (40%) and private (60%) were equally represented. In this presentation, I will
discuss the method and framework utilized, as well as the results in terms of how this subpopulation perceived their knowledge on wastewater treatment and
water concepts-related, and their support for wastewater projects in Puerto Rico, among others. In addition, I will discuss survey limitations and further actions to
be taken. Treated wastewater reuse for agriculture is a non-traditional source of water that could be seen as complementary in times of extreme scarcity of fresh
or underground water resources.

Abstract 34
State Water Plan Implementation: Going from Shelf to Implementation
Owen Mills, Oklahoma Water Resources Board
After spending upwards of $12 million, 40+ public meetings, and 6 years, the State was determined that this Oklahoma Comprehensive Water Plan (OCWP) was
NOT going to sit on a shelf collecting dust but was going to be a resource USED by the people of Oklahoma. Oklahoma has done that by making its primary result
be 8 Priority Recommendations and 13 Supporting Initiatives; and by continuing to invest in that implementation even though resources have been so scarce.
Each Priority Recommendation came from our citizens out of a series of statewide local public meetings and regional workshops with the mission to make them
implementable and actually include an implementation plan.
This presentation will summarize what those 8 Recommendations are and how they have (or have not) moved forward since 2012.
Owen has served as the OWRB’s Director of Water Planning for the last year, focusing on the implementation of the State’s Comprehensive Water Plan (OCWP).
He began at OWRB in 1994 in the Lakes Studies and the Water Quality Standards Program; and has since held positions throughout the agency as
Environmental Manager of the Financial Assistance Division, and Public Information office with development of the OCWP.
Prior to coming to the OWRB Owen worked as an Agro-Forestry volunteer for the U.S. Peace Corps in Senegal, West Africa and seasonally for the U.S. Forest
Service in Alaska and Idaho. Owen holds a Bachelors of Science in Natural Resources from Oklahoma State University.

Abstract 35
ASR in Texas: The State in the State
Matt Webb, Texas Water Development Board
The Texas State Water Plan is based on the compilation of reports from 16 regional planning groups in the state. On a five Each region identifies water demand
supplies, demands, potential shortfalls, and recommended strategies to bridge those shortfalls over a 50-year horizon. One of those recommended strategies is
aquifer storage and recovery, or ASR.
Of the 16 regional planning groups, six recommended ASR as a strategy in the 2012 State Water Plan, accounting for 48,000 acre-feet of new water supplies in
the 2060 decade. This has increased in the recently published 2017 State Water Plan to seven regions and 152,000 acre-feet per year in the 2070 decade…a
tripling of final decade new supplies forecast.
To aid in the adoption of the technology, the 84th Texas Legislature appropriated $1M to the TWDB for grant match funding for innovative storage technology
demonstration projects. Funded ASR activities are now ongoing with the cities of New Braunfels, Corpus Christi, and Victoria. The selection process and brief
descriptions of these will be presented.
Matt is a hydrologist with the Innovative Water Technologies group at the Texas Water Development Board. He serves as the aquifer storage and recovery, or
ASR, expert point of contact with the agency. His primary role is to collect, evaluate, and disseminate data from available data sources in support of the
advancement of ASR activities in the state. He also performs technical review and assessment of ASR proposals requesting funding from TWDB or inclusion in
the State Water Plan with a focus on the determination of feasibility and application of best practices. Additionally, Matt has the role of collecting and interpreting
information from geophysical well logs and other data sources in support of the Brackish Resources Aquifers Characterization System (BRACS) initiative. Matt has
a B.S. in Mechanical Engineering and a Masters in Water Management from Texas A&M University.

Abstract 36
Shrinking Budgets and More Powerful Microscopes: A Tale of Budget Cuts, Regulation, and Protecting Public Health
Mark Hildebrand, OK DEQ
At a time when federal funding is stagnant and state budgets are decreasing, drinking water programs are under a great deal of scrutiny. While the situation in
Flint, MI highlighted a particular issue with lead in drinking water, every day states are faced with a myriad of public health concerns. Because of the national
attention that the lead in drinking water received, states are having all aspects of their public health and environmental protection programs examined closely. In
recent years Oklahoma has seen: 1) General Revenue appropriations cuts to below 1993 levels; 2) federal regulations expand; 3) significant natural disasters
including the worst drought of record; 4) program audits due to claims of inefficiency; and 5) unprecedented scrutiny from the public, elected officials, and the
media.
In response to the funding loss and additional scrutiny, the Oklahoma Department of Environmental Quality has taken steps to reorganize water and wastewater
functions and obtained legislation to make working with other public entities and their associations easier in order to protect public health and the citizens of
Oklahoma. This presentation will address the funding loss, “tragedies” adverted and steps taken to ensure Oklahomans have safe and adequate supply of drinking
water.

Mark Hildebrand is an Environmental Programs Manager for the Water Quality Division of the Oklahoma Department of Environmental Quality. His duties include
managing divisional budget/grants, rulemaking, and coordination of emergency response. Mark began work at ODEQ in 1993 and worked in NPDES inspection
and Enforcement prior to becoming a manager.
Mark Received his B.S. in Wildlife Ecology from Oklahoma State University in 1990 and worked on pipeline projects in New York and Texas prior to returning to
Oklahoma. He enjoys spending time with his wife and three sons with numerous outdoor and sporting activities.
Abstract 37
Groundwater Sustainability: The National Ground Water Association’s Position
Kevin McCray, CAE, National Ground Water Association
Groundwater, a basic life-sustaining and economic resource, must be managed locally through best practices of states and local governments and their residents
and businesses recognizing the range of domestic, municipal, industrial, ecological, and agricultural uses it supports for their communities’ continued well-being.
Increased federal funding for cooperative groundwater quantity data collection is the most useful action the federal government can take, according to
groundwater professionals around the country. Federal support of cooperative data collection of water quality, aquifer mapping, and pertinent scientific research is
also important. Data and research provide the underpinning for sound local water management decision making that advances the well-being of the nation’s
citizens, economy, and environment.
How likely Washington, DC’s checkbook will return to the practices of the 1970s when the federal government accounted for nearly 75% of drinking water and
sewer infrastructure investments?
Restructuring our nation’s water use will require changing laws, policies, and incentives that guide water use at all levels.
It is time to take action to develop public understanding of the:
• Factors affecting groundwater supplies and use
• Methods that promote the wise use of groundwater supplies
• Need to determine strategies that promote groundwater sustainability
• Need for cooperative efforts to fill data gaps and undertake priority research
• Need for increased collaborative educational efforts.
The National Ground Water Association calls upon the federal government to assist states, local agencies, and the groundwater professions in meeting this call to
action.
Kevin McCray is the chief executive of the 11,000 member National Ground Water Association. Now in his 34th year with the Association, he also serves as the
chief executive of the National Ground Water Research and Educational Foundation. As NGWA’s CEO he has worked to increase international awareness of
groundwater and of the association. McCray has served on a number of water-related advisory groups, most recently the U.S. Department of Commerce
Environmental Technology Trade Advisory Committee. In addition to dozens of articles, he has authored or compiled six books for the groundwater industry, and
has served various editorial roles with industry publications.
Abstract 38

Hastings Nebraska ASR Project
Marty Stange PE-Hastings Utilities and Glenn Dostal PE-HDR Engineering Inc.
The Hastings Utilities (HU) Aquifer Storage and Restoration (ASR) Project along with the implementation of the Hastings Wellhead and Nitrogen Management
Plan is being developed to provide a sustainable supply for Hastings and its wholesale customers. Nitrates and uranium levels are above the Maximum
Contaminate Level (MCL) of 10 mg/l and 30 ug/l respectively.
The Nitrogen Management Plan addresses the long term nitrate issue however in
the short term Hastings (pop. 25,000) must secure a sustainable supply. The major benefit of the ASR project is the ability to treat for average day vs peak
demands by using aquifer storage and existing wells for maximum demands. This results in a reduction in project cost from over $72 million to $45 million. Major
component include:
1. Aquifer Injection: Extraction wells capture the highest nitrate concentrations for treatment prior to injection up gradient of the existing municipal wells.
2. Dual Pumping: Testing has shown that nitrates tend to float on top of the aquifer. Dual Pumping is the installation of two or more pumps in one well
casing set at different levels.
3. Focused Water Treatment: RO treatment will provide a lower nitrate and uranium water for injection. Some cleaner supply (lower dual pump) will be
blended to provide stable water.
4. Irrigation Management: Elimination of existing irrigation wells will preserve the available supply by storing RO concentrate in a pond until used for
irrigation.
5. Storage and Blending: The piping provides transport of the high and low nitrate waters to the WTP and for blending to a desired level for injection
Storage to meet maximum day demands is provided by the aquifer. Above ground storage will only be installed if necessary.
Hastings has been researching and studying this issue for 20 years. The nitrate concentration in the municipal wells has steadily increased from about 5
ppm (1997) to over 8 ppm (2016).
The innovative approach will save almost $30 million for Hastings and may provide a solution for many other communities facing nitrate issues.
Glenn graduated from UNL in 1973 and has been working in the water and wastewater industry for over 40 years. He is a senior water treatment engineer with
HDR. Throughout his career he has been involved in AWWA and WEF and has received the Bedell and Fuller awards.
He has been involved in regulatory compliance issues for treatment plants across the country and in the design and construction of many new facilities as well as
plant renovations and expansions. However one of his most interesting projects is the Hastings ASR project due to the broad range of project components
including nitrate and uranium treatment, groundwater modeling for ASR capture wells and injection wells, and residuals/concentrate management.
Abstract 39
The Headwaters of Water Planning in Alaska
Charlie Palmer, Alaska Department of Environmental Conservation
In the only arctic state in the US, and one on the forefront of climate change, Alaska is faced with the difficulty of assessing hydrologic change over time with
minimal historical data. Primarily due to its enormous size (more than two times larger than Texas) and relative youth (the 49th state), statewide water planning in
Alaska has not been reasonably achievable. In fact, we are just now in the process of collecting statewide framework geospatial datasets, which most states have
had for several years, such as imagery (replacing 30-meter resolution in many areas), elevation (replacing 60-meter resolution in many areas), and hydrography
(updating to modern-scale NHD, but almost no NHDPlus). This, in combination with non-funded hydrologic program mandates, has led to data-poor decision
making. Over 40 years ago, recommendations were made by the Interagency Hydrology Committee for Alaska (IHCA) to establish baseline hydrologic observation
networks, and those recommendations have been mostly unanswered. As a result, Alaska has limited spatial and temporal hydrologic data coverage. Over the

next 50 years, this will become even more pronounced as we seek to understand how to predict water availability under changing climatic conditions. IHCA is in
the process of completing a white paper that will discuss the history of hydrology in the state, evaluate where we might have been if early recommendations were
heeded, and what we might expect if we choose to continue managing water that we have not adequately measured.
Charley’s a small hydrologist in a big state with a lot of water and little known about its occurrence. He’s been a hydrologist with the Alaska Department of
Environmental Conservation, in Drinking Water Protection, since 2007. He’s the vice-chair of the Alaska Interagency Hydrology Committee for Alaska (IHCA),
which is a multi-agency group that coordinates the collection and implementation of water resources data throughout Alaska. He’s also led collaboration with water
well contractors and other stakeholders, which has resulted in the development of Best Management Practices for constructing and decommissioning water wells
in Alaska.
Abstract 40
Integrated Water Resources - Adapting for Sustainability: Judge Farms and the Central Florida Water Initiative
Marc Walch, Dewberry
Developing Alternative Water Supply resources today means looking at the inter-relationship of all sources of water while providing regional benefits. The Paper
focuses on unique, new trends and best practices for achieving sustainability while addressing critical future water supply needs as identified by the Central
Florida Water Initiative (CFWI).
As Central Florida plans to develop its Regional Water Supply Plan (or vision) for the future, we will highlight the innovative Judge Farms project as a leading
example of sustainability.
It has become common for Sustainability and Resiliency to be considered as complementary approaches. Occasionally the terms have been used
interchangeably. Although these two approaches share some working principles and objectives, they also are based on some distinct assumptions about the
operation of systems and facilities and how we can best guide these systems into the future.
As Central Florida plans to develop its water supply plan (or vision) for the future, a holistic approach including addressing the possible impacts of climate change
and adaptation strategies; unique trends in application of sustainability; and best practices for achieving sustainable and resilient infrastructure associated with this
initiative.
The Paper will focus on innovative approach achieving sustainability in a region experiencing population growth and focuses on the “Judge Farms” Alternative
Water Supply (AWS) project as a leading innovative example of Sustainability, economic jobs creator and its social and environmental benefits.
Mr. Walch is a Senior Associate with Dewberry, serving as their Water Market Sector Leader in the Southeast US. He has focused his 39 year professional career
in the area of Water, Wastewater and Reclaimed Water Master Planning & Modeling for most of the major utilities in Central Florida.
Many of his projects utilize system modeling, database management, asset management and web-based applications to support the Master Planning efforts. He
also specializes in area of financial implementation of utility infrastructure, serving as many utility’s Engineer of Record supporting Revenue Bond funding,
financing & implementation.
Abstract 41
A Day in the Life of a Deepwell
Stephen Duering, Novus International, Inc.

A deepwell is normally a consistent operation, but has potential to become a forgotten art. They typically have a long life span with few operational problems
which leads to minimal organizational experience to handle any problems in the operation of the well. It is critical that the operation of older deepwells be properly
operated to ensure that the environment is protected. This presentation will outline the entire history for WDW-326, a hazardous class I well. Items covered will
include original construction, permitting, daily operation, permit renewal and workover. The history will highlight mechanical issues and how they were overcome.
The lessons learned during this history can help the typical deepwell operator be prepared for potential problems and maintain proper operation.
Stephen received a B.S. in Chemical Engineering from the University of Texas at Austin in 1996. Stephen has worked in the chemical manufacturing industry for
20 years as a process engineer. He is currently employed with Novus International, Inc. which owns two hazardous class I deepwells. Stephen has managed the
permitting and operation of the Novus wells for the last seven years.
Abstract 42
Class I Underground Injection Control Roundtable
1. Meeting process issues – additional items from states
2. Formation of a UIC Class I UIC Work Group
Formed in April 2016 to examine issues and make recommendations to the GWPC Board on Hazardous Waste Disposal Wells – No Migration
Petitions and other current Class I related issues.
3. Aging Wells Issues - Lifespans and Repermitting
4. Pore Space competition with Class II wells
5. Discussion of Aquifer Exemption Checklist relative to Class I Injection wells
6. Gas Storage and UIC – Mike Nickolaus, GWPC
7. Update: Ground Water Report to the Nation – Underground Injection Control Chapter
Abstract 43
Overview of Selected USDA Agencies and Efforts Related to Agriculture, Groundwater, and Water Availability
Mary Scruggs, Sr. Advisor, Water Resources, USDA/OSA/OCS
When it comes to water resources federal agencies such as the Department of Interior- Bureau of Reclamation and United States Geological Survey,
Environmental Protection Agency, United States Army Corps of Engineers and National Oceanic and Atmospheric Administration (NOAA) come to mind.
Approximately 80% of the Nation’s water consumption is related to agriculture. Often overlooked is the United States Department of Agriculture (USDA), which
has over 12 agencies and offices working in water through research, science, data, grants, loans, technical assistance, and private and public land conservation.
The presentation will provide an overview of USDA and some examples of how USDA is addressing water resource research and efforts regarding water needs
for agriculture now and into the future. In addition, selected work, tools, and data from USDA agencies that may be helpful for states working on future water
planning will be presented. Agencies include the following:
 Agricultural Research Service (ARS) -- principal in-house research agency working towards a better future through agricultural research and information
 Economic Research Service (ERS) -- principal social science research agency that communicates research results and socioeconomic indicators via
market analysis updates and major reports
 Forest Service (FS) -- sustains the health, diversity and productivity of the Nation's forests and grasslands to meet the needs of present and future
generations
 National Agricultural Library (NAL) -- ensures and enhances access to agricultural information
 National Agricultural Statistics Service (NASS) -- provides objective and accurate statistical information vital to monitoring the agricultural sector




National Institute of Food and Agriculture (NIFA) -- funds external research, education, and extension programs in the Land-Grant University System and
other partner organizations to advance knowledge for agriculture, environment, human health and well-being, and communities
Natural Resources Conservation Service (NRCS) -- provides leadership, technical assistance, and funding to help conserve, maintain, and improve
natural resources and environment

Mary Scruggs is the Senior Advisor for Water Resources in the Office of the Chief Scientist (OCS) at USDA. Efforts are focused on integrating water issues across
USDA agencies and collaborating with federal partners. Since joining OCS, Mary has been working with various efforts related to water resources including
representing USDA on the planning of the White House Water Summit in March 2016 and implementing the Federal Action Plan of the National Drought
Resilience Partnership. Mary is on an interagency assignment from the California Department of Water Resources (DWR) where she works primarily with
groundwater and drought activities. She is a California licensed Professional Geologist and Certified Engineering Geologist.
Abstract 44
Texas Commission on Environmental Quality Class I Injection Well Program Update
Lorrie Council, P.G., Texas Commission on Environmental Quality, UIC Permits Section
David Murry, P.G., Texas Commission on Environmental Quality, UIC Permits Section
Lorrie Council serves as the Underground Injection Control (UIC) Permits Section Manager for the Texas Commission on Environmental Quality (TCEQ). She
currently manages professional geologists and engineers who review applications and write permits and authorizations for Class I, IV, and V injection wells in
Texas and she also has experience with Class III in-situ uranium permitting. Ms. Council takes the lead for the agency with UIC Program implementation and
interactions with EPA and the public. She has been active in GWPC and participates in the workgroups for aquifer exemptions, ASR/MAR, Class V and Class I.
Ms. Council has 21 years of environmental consulting experience in groundwater protection and restoration and 15 years of Texas state government experience
covering UIC permitting, waste disposal, and coastal erosion response. Ms. Council earned a B.S. in Geology from the University of Oklahoma and is a licensed
professional geologist in Texas and Arizona.
David Murry is a geologist with the UIC Permits Section of the Radioactive Materials Division of the TCEQ. He has a Bachelors Degree and a Masters Degree in
Science from University of Texas El Paso, and is a Texas Licensed Professional Geoscientist (#1374) with 37 years of geologic and regulatory experience. He has
worked as an exploration geologist for base and precious metals in the western United States, and for oil & gas in the offshore Gulf of Mexico, the Texas Gulf
Coast, the Mississippi Salt Basin, southern California offshore, and the Alaskan offshore. At the TCEQ, David has worked as a permit writer in the Industrial and
Hazardous Waste Permits Section of the Waste Permits Division and as a permit writer reviewing applications for Class I, III, and V UIC wells.
The Texas Commission on Environmental Quality has primacy for the UIC Program, which includes Class I injection wells. The state has one of the largest
numbers of permitted Class I injection wells in the nation, including hazardous and non-hazardous disposal wells, most of which are non-commercial wells. The
past few years have been quite active from both permitting and injection activity standpoints. Multiple injection wells were recently plugged and abandoned,
including hazardous, commercial, and older wells. Some of the older wells had been in temporary abandonment status for multiple years, and the condition of
these wells made plugging and abandonment more challenging, requiring changes to the approved closure plans. New wells were also installed and faced
challenges such as drilling through zones that encountered lost circulation and other conditions that required changes to the approved drilling plans. Permitting
activities have been ongoing at a brisk pace, including new, renewal, major/minor amendment, minor mod, and transfer or endorsement applications. Requests for
amended renewal permits have included changes to Maximum Allowable Surface Injection Pressure (MASIP) and total volumes, as well as requests for
completion in new injection zones and injection intervals. Two renewal applications included requests to allow a smaller area of review than the area of influence
calculations indicated would be appropriate, requiring a more detailed evaluation of the applications to determine concerns posed by artificial penetrations. The

agency also recently received and processed an application for a Class I commercial non-hazardous injection well permit or an existing Class II well permitted by
the Railroad Commission of Texas. Review and processing of this application brought to light the statutory and rule differences in Texas for disposal of solid waste
and disposal of oil & gas wastes, including environmental liabilities for the two different types of waste disposal. Recent work-over requests and associated
amendment applications have been submitted and processed for significant changes, including sidetrack well completions. This presentation provides details of
these and other interesting aspects of the Class I injection well program in Texas.
Abstract 45
Jill E. Cooper - Anadarko Petroleum Corporation
We will share ideas and opportunities around the use of formation or produced water, including potential barriers. Anadarko has been involved in various efforts to
explore potential use of formation or produced water, internally to our operations and externally as pilot projects. We will provide some lessons learned and ideas
for moving this idea forward.
Jill Cooper is a Corporate HSE Manager of Reporting and Advocacy for Anadarko Petroleum Corporation and works on global health, safety, and environmental
matters for the company. She received her MBA in International Business at Thunderbird School of Global Management and continued on to receive her JD in
Environmental Law at the University of Colorado Law School (1996). She has since then held several positions including the Senior Advisor to the Executive Director
on environmental matters, Director of the Sustainability Division and Legal Administrator for the Air Pollution Control Division at the Colorado Department of Public
Health & Environment. She also practiced environmental, natural resource and sustainability law as an Attorney with Faegre & Benson LLP. Ms. Cooper was the
Group Lead in the divisional environmental program for Encana Oil & Gas Inc., which included air, water, waste, land, wildlife, and sustainability. She specializes in
sustainability, environmental and regulatory legal, management as well as oil and natural gas.
Abstract 46
OWSM – Oklahoma Well & Seismic Monitoring
Dan Yates, and Joe Lee, The Ground Water Protection Council
The Ground Water Protection Council (GWPC), in collaboration with the Oklahoma Coordinating Council on Seismic Activities, developed a cutting-edge web
application that queries extensive data from multiple databases about specific underground injection wells and earthquakes, and can be used by Oklahoma
Corporation Commission regulators in analyzing seismic events.
By entering simple search parameters, Corporation Commission staff are now able to visualize data and interact with wells and earthquakes on a map as well as
isolate specific wells and locations for analysis. Users are able to select earthquakes by magnitude, date range and depth. Map themes for variables such as
injection pressures or volumes are available, enabling visual inspection of outlying values. For example, wells might be colored red if they exceeded an injection
pressure limit. Users are also able to investigate special relationships between wells and earthquakes by selecting earthquakes within a distance of their selected
set of wells, by selecting wells within a distance of their selected set of earthquakes, or by selecting wells and earthquakes within a distance of an address, zip
code, or location defined by a latitude/longitude coordinate. Individual well details including charts of injection pressures and volumes are then available when the
feature is clicked on the map or a list.
The ability to pull this information in one web application significantly decreases the amount of staff time needed to gather data and increases efficiency; which
allows regulators to make informed environmental and regulatory decisions more quickly. The OWSM app is part of GWPC’s RBDMS suite of oil and gas and
environmental software.

Abstract 47
TexNet and CISR: Seismicity Monitoring and Research in Texas
Michael H. Young, Alexandros Savvaidis, and Peter H. Hennings, Texas Bureau Economic Geology
The mission of TexNet is to provide easy and open access to data and information regarding earthquake activity in Texas. This will be achieved by installing 22
permanent seismic stations in Texas, augmenting the 17 existing stations currently operated in the State of Texas by different entities. Additionally, 36 portable
seismic stations will be deployed in specific areas of interest (e.g., Fort Worth Basin). TexNet has two primary goals: (1) to monitor, locate, and catalog seismic
activity with magnitudes of M 2.0 and larger, and (2) to improve our ability to rapidly investigate ongoing earthquake sequences in Texas. Of particular importance
are those earthquakes in or near urban areas, or in locations where ongoing human activities may be influencing earthquake activity. The Center for Integrated
Seismicity Research (CISR) is a research-focused program that adds value and interpretation to TexNet data, in areas of seismology, geologic characterization,
reservoir modeling, seismic hazard and risk assessment, and seismic risk social science. CISR will investigate naturally occurring and potentially induced
seismicity and the associated risks. Such data and approaches will help constrain improved crustal seismic velocity models, minimize the uncertainties in
earthquake locations (especially hypocentral depths), and inform industry, regulators, researchers and other stakeholders.
Dr. Michael Young is Associate Director for Environmental Research and Senior Research Scientist at the Bureau of Economic Geology, Jackson School of
Geosciences, University of Texas at Austin. In this capacity, he coordinates research programs for a group of ~40 scientists involved in a variety of research
spanning induced seismicity, energy/water issues, geological sequestration of CO2, groundwater recharge processes, water quality and resources, etc. He earned
his Ph.D. in Soil and Water Science (specializing in soil physics and hydrology) in 1995 from the University of Arizona, Tucson.
Abstract 48
Class III Underground Injection Control Roundtable
-Aquifer Exemption and Class III
-Discuss problems/issues/successes with new check-off list
-Petition for Rulemaking and EPA Response (attachments: petition summary sheet and EPA letter)
-Discuss how “future use” of groundwater resources is being determined by states
-192 Proposed Rule—Revisions to Health and Environmental Protection Standards for Uranium and Thorium Mill Tailings (40 CFR 192)
Anyone heard were this is in the EPA process? Web site still shows projected publication date of final rule in December of 2016.
https://yosemite.epa.gov/opei/RuleGate.nsf/byRIN/2060-AP43
-Creating Salt Caverns for Gas Storage and UIC Class III – Mike Nickolaus, GWPC
-Electronic Reporting Issues/Problems Reporting
-Update - Revisions to the UIC Section of the GWPC Report to the Nation for Class III

Abstract 49
History of Water Management in Florida (or perhaps the Mismanagement of Same)
Frederick Bloetscher, Florida Atlantic University
Dr. Frederick Bloetscher, P.E., DWRE, LEED-AP is an Associate Professor at Florida Atlantic University. Dr. Bloetscher holds a Ph.D. in Civil & Environmental
Engineering from the University of Miami, a Master of Public Administration from the University of North Carolina at Chapel Hill, and a B.S. in Civil Engineering from
the University of Cincinnati. He holds professional engineering licenses in 9 states. His interests are total water management. He has been involved in consulting
with local communities regarding stormwater, flooding and sea level impacts since 2001, including helping communities design and administer stormwater utilities,
stormwater fees, vulnerability assessment tools, modeling and infrastructure funding, as well as developing solutions for adaptation and hardening against sea level
rise and flooding on infrastructure systems. Dr. Bloetscher has nearly 20 years of experience in the operation of governments and governmental utilities as a result
of past employment in senior management positions as a city manager and utility managers, plus 12 years of academics and consulting. His past experience
includes 12 years as Director or Deputy Director of large water and sewer utility systems in south Florida, and 12 years of consulting on water resources issues.
This history of Florida has been defined by water – always too much of too little, depending on the goals of the decision-makers in power at the time. 150 years
ago, much of Florida was swamp, too much water to live and settle except in small bands of displaced Native Americans. With the turn of the 20th century and the
construction of the Florida East Coast railroad by Henry Flagler, this all changed. Governor Napoleon Bonaparte Broward proposed draining the swamp to permit
more settlement of people. With this proposal, the start of drainage on the east coast began in earnest, with accompanying migrations of winter residents. Hurricanes
in the 1926 and 1928 disrupted the growth, requiring another round of diking and canal building that was the start of 20 years of construction around Lake
Okeechobee and the development of the Everglades Agricultural Area (EAA) on the south side of the lake. Hurricanes after WW2 initiated the Army Corps of
Engineers net round of canals, dikes and pumping stations, one that would complete the largest drainage project of its time – the Central and South Florida Flood
Control project. That was continued into the late 1960s. For over 70 years, the focus had been on too much water.
Concurrent with the drainage program was an explosion of the population of Florida, from under 1 million in 1910 to over 10 million by the 1970s and a total exceeding
20 million by 2010. Concurrent were demands for water for drinking and irrigation purposes, which conflicted with the drainage programs and the annual wet-dry
cycle of rainfall. Florida was desirable in the winter because it was warm and dry, but the dry part meant water supplies drained to tide in the summer, were no
longer available for winter supplies. By the mid-1970s, it was obvious that water shortages would plague certain parts of the state if action was not taken and the
Legislature responded by approving Chapter 373 FS, creating the 5 water management districts (originally flood control districts).
The direction to the water management districts was (Ch. 373, F.S.):
 To provide for the management of water and related land resources;
 To promote the conservation, replenishment, recapture, enhancement, development, and proper utilization of surface and groundwater;
 To develop and regulate dams, impoundments, reservoirs, and other works and to provide water storage for beneficial purposes;
 To promote the availability of sufficient water for all existing and future reasonable-beneficial uses and natural systems;
 To prevent damage from floods, soil erosion, and excessive drainage;
 To minimize degradation of water resources caused by the discharge of stormwater;
 To preserve natural resources, fish, and wildlife;
 To promote the public policy
 To promote recreational development, protect public lands, and assist in maintaining the navigability of rivers and harbors; and
 Otherwise to promote the health, safety, and general welfare of the people of this state.

The tenor of the statute was distinctly different that the prior efforts to drain the natural systems and move water away from people. In the 40 years since the statute
was put into place, responsibilities are broadened to include water supply, water quality, flood protection and natural systems management. In 1981 the Save Our
Rivers program was established, allowing water management districts to acquire environmentally sensitive land to manage, protect and conserve the state’s water
resources. In addition, the districts were asked to:
o
o
o
o

Administer flood protection and local the stormwater management program
Perform technical investigations into water resources.
Develop water management plans for water shortages in times of drought
Regulatory programs delegated to the districts include programs
 to manage the consumptive use of water,
 aquifer recharge,
 well construction and
 surface water management

In the 1990s water quality became a more significant problem, and the Surface Water Improvement and Management Act (SWIM) required Florida’s five water
management districts to develop SWIM plans to clean up and preserve the state’s rivers, lakes, estuaries and bays. Ongoing issues with algae because national
headlines in 2013, and 2016 in south Florida.
At the same time, “water wars” arose in Tampa Bay over the use of water by cities and counties. 15 years of discussions finally resulted in a regional entity,
Tampa Bay Water, being responsible for managing water supplies, including the development of desalination. The Southwest Florida Water Management District
was a partner, which encourage alternative water supply solutions – reuse because the norm for west coast utilities. Exploration of aquifer storage and recovery
of summer groundwater, stormwater and reclaimed water were undertaken. Over half of Florida’s ASR projects are located on the west coast, including the bulk
of operational systems.
In north Florida, Georgia, Florida and Alabama got into litigation over diversions of water to Apalachicola Bay – a dispute the pits Atlanta’s burgeoning population
with fisheries on the Gulf coast. In Central Florida, the Orlando area utilities not only embrace reuse, but have begun water wheeling and movement of distant
groundwater to serve population growth since local supplies have been fully allocated for years. The incidents of sink holes in the surficial aquifer are often tied to
water supply development, a concern for this growth area.
Farther south, periodic droughts (roughly every 7 years), challenge water supply managers on a regional and utility scale. South Florida Water Management
District created the 2000 Lower East Coast (LEC) Water Supply Plan which projected a future deficit and identified that alternatives were needed. The 2005-2006
LEC Update immediately preceded the last major “drought” was 2007 when rainfall in the upper and central Everglades was about half the norm, while coastal
areas saw average rainfall. As a result of this anomaly, the South Florida Water Management District passed the Regional Water Supply Availability Rule which
limited surficial aquifer water withdrawals to levels prior to 2006. Yet the challenge is that alternatives – reuse, aquifer storage and deeper brackish sources –
have all proved to be a greater challenge than anticipated. That has pushed utilities to try indirect potable use options, for which permitting authority is lacking.
The history of Florida is written in water, and will continue to be as climate issues affect current and future supplies. Water, weather, less summer rains and
higher irrigation demands are all projected impacts. Population continues to rise, making the water supply planning and management an ever greater challenge.

Abstract 50
Potential Beneficial Use of Produced Water – Issues, Opportunities and Challenges
Rick McCurdy – Manager, Corrosion, Chemicals and Water – Chesapeake Energy Corporation
While all produced water can technically be treated through some manner to allow for at least a portion of the original volume to be used for a beneficial purpose,
the vast majority of this water is not currently handled in this manner. This talk will briefly address some of the issues that inhibit this beneficial use, whether they
be the economics of the treatment process, the power demands of the technology, the waste generated by the process itself or State, Federal or Tribal regulatory
concerns. The presentation will then focus on promising technologies that are in development that will address many of these issues and potentially open up more
produced water to favorable treatment. Lastly, assuming the technologies advance to make treatment of produced water more palatable to an Operator, the
presentation will cover a few additional issues that will need to be resolved before any potential beneficial use can become an accepted, widespread practice.
Rick currently leads the team that oversees Chesapeake’s flow assurance and asset integrity programs. In addition to serving as a subject matter expert in those
fields, he serves in the same role for completion additives and is one of the primary architects of Chesapeake’s Industry-leading GreenFrac® program that focuses
on environmentally friendly hydraulic fracturing additives. Rick is also a corporate advisor on produced water reuse and alternative water sources for hydraulic
fracturing and is a principal of Chesapeake’s initiative championing reuse of produced water – AquaRenew®. Rick is an active member of SPE, NACE
International and Mensa International, has served as a technical expert during the US EPA workshops on hydraulic fracturing and has presented to the National
Academy of Sciences, the Government Accountability Office and the Department of Energy regarding water use in the Energy Sector.

Abstract 51
Biographical Sketches
Peter Grevatt, Ph.D. Director Office of Ground Water and Drinking Water US Environmental Protection Agency
Peter Grevatt is the Director of the US EPA Office of Ground Water and Drinking Water (OGWDW). The Office of Ground Water and Drinking Water in
collaboration with states, tribes and its many stakeholders, is responsible for safeguarding America’s drinking water. He is responsible for the development and
implementation of national drinking water standards, oversight and funding of state drinking water programs and the implementation of source water protection
and underground injection control programs to protect public health nationwide.
Prior to joining the OGWDW in October 2012, Grevatt served as the Director of the Office of Children’s Health Protection and served as the Senior Advisor to
EPA’s Administrator for Children’s Environmental Health.
Grevatt has held leadership roles in EPA’s national hazardous waste and water quality programs. He received his Master’s and Doctorate degrees in Basic
Medical Sciences from New York University Medical Center and earned his bachelor’s degree in Biology from Earlham College.

Abstract 52
USGS WATER AVAILABILITY AND USE SCIENCE PROGRAM
Melinda S. Dalton1 and Sandra M. Eberts2*
1U.S. Geological Survey, Water Availability and Use Science Program
2U.S. Geological Survey, National Water Quality Program
A key part of achieving the US Department of the Interior’s sustainability goals is informing the public and decision makers about the status and trends of the
Nation’s water resources. To achieve these goals the USGS has implemented a National Water Census (NWC) to provide a more accurate picture of the quantity
of the Nation’s water resources and improve forecasting of water availability for current and future economic, energy production, and environmental uses. In 2016,
to streamline water sustainability activities, the USGS realigned all water availability and use oriented research, including the NWC, within a new Program - the
Water Availability and Use Science Program (WAUSP).
WAUSP supports producing a current, comprehensive scientific assessment of the factors that influence water availability through development of nationally
consistent datasets on the status and trends of water budget components (precipitation, streamflow, groundwater, and evapotranspiration), as well as
human water use; improving the current understanding of flow requirements for ecological purposes; and evaluating water-resource conditions in selected river
basins, or Focus Area Studies, where competition for water is a local concern. Selected studies being conducted as part of WAUSP will be discussed.
Sandra Eberts is a Professional Hydrogeologist. She holds B.S. and M.S. degrees in Geology from The Ohio State University and a Certificate in Legislative
Studies from Georgetown University. Sandy has been with the U.S. Geological Survey (USGS) for 30 years and has experience developing and leading
multidisciplinary scientific program at the national level. She is a member of the USGS National Water Quality Program leadership team and serves as the USGS
representative to the Source Water Collaborative.
Abstract 53
ASR Work Group Meeting
GWPC Representatives: Dan Yates and Steve Musick
1.
Introduction
Formation of ASR Work Group (ASRWG) by the GWPC Board on 4/22/16
Shellie Chard, OKDEQ, Board Liaison for the ASRWG
2.
Work Group Scope – ASR and Managed Aquifer Recharge (MAR)
3.
Discussion- Task Force Membership
4.
Revise/Complete an ASR Chapter for GWPC’s Ground Water Report to the Nation
5.
Discussion- Topics for Work Group Focus
6.
Open Discussion
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512-847-3520

Bill

Musselwhite

Youngquist Brothers, Inc.

bill@youngquistbrothers.com

239-910-1191

Dave

Nazy

Washington State Department of Ecology, Office of the Columbia River

dave.nazy@ecy.wa.gov

360-407-6038

Mike

Nickolaus

Ground Water Protection Council

mnickolaus@gwpc.org

405-516-4972

Gregory

Oberley

U.S. Environmental Protection Agency

oberley.greg@epa.gov

303-312-7043

Bill

O'Halloran

Nova Scotia Department of Energy

ohallowe@gov.ns.ca

902-233-9798

Karen

Olson

Southwestern Energy Company

karen_olson@swn.com

832-796-7897

MarÃa C.

Ortiz-Rivera

Universidad Metropolitana, School of Environmental Affairs

um_mortiz@suagm.edu

787-649-8432

Charley

Palmer

Alaska Department of Environmental Conservation Drinking Water Protection

charley.palmer@alaska.gov

907-269-0292

Mike

Paque

Ground Water Protection Council

mpaque@gwpc.org

405-516-4972

Michael

Parker

Parker Environmental and Consulting, LLC

parkerenc@gmail.com

832-581-5474

Gregg

Parsons

United Electric Controls

gparsons@ueonline.com

415-299-4298

Adam

Peltz

Environmental Defense Fund

APeltz@edf.org

212-616-1212

Tricia

Pfeiffer

U.S. Environmental Protection Agency

pfeiffer.tricia@epa.gov

303-312-6271

Bob

Pilko

Blade Energy Partners

bpilko@blade-energy.com

281-206-2000

Carrie

Raber

Minnesota Department of Health

carrie.raber@state.mn.us

651-201-4695

Daniel

Reeves

Florida Department of Environmental Protection Oil & Gas

daniel.reeves@dep.state.fl.us

850-245-8405

Jim

Riesterer

Glorieta Geoscience, Inc.

riesterer@glorietageo.com

505-983-5446

Sal

Romito

Novus International, Inc.

sal.romito@novusint.com

314-576-8490

Daniel

Sanchez

State of New Mexico Oil Conservation Division

Daneil.Sanchez@state.nm.us

505-476-3470

Leslie

Savage

Railroad Commission of Texas

leslie.savage@rrc.texas.gov

512-463-7308

Richard

Schultz

The University of Texas at Austin

richard.schultz@austin.utexas.edu

512-471-5789

Mary

Scruggs

Office of the Chief Scientist, USDA

mary.scruggs@osec.usda.gov

202-720-9131

Chi Ho

Sham

Eastern Research Group, Inc.

chiho.sham@erg.com

781-674-7358

Brenda

Short

Ground Water Protection Council

bshort@gwpc.org

405-516-4972

Michael

Sims

Railroad Commission of Texas

Michael.sims@rrc.texas.gov

979-236-5312
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Smith

Oklahoma Department of Environmental Quality

Tory.Smith@deq.ok.gov

405-702-5221

Derek

Smithee

Oklahoma Water Resources Board

Derek.smithee@owrb.ok.gov

405-530-8800

Ryan

Steadley

STRONGER

rsteadley.stronger@gmail.com

405-249-6131

Matt

Sura

Western Environmental Law Partners

mattsura.law@gmail.com

720-563-1866

Lindsay

Taliaferro, III

Ohio EPA-DDAGW

L.taliaferro@epa.ohio.gov

614-644-2752

Nick

Tew

Geological Survey of Alabama and State Oil and Gas Board

ntew@gsa.state.al.us

205-454-8488

Anita

Thompkins

U.S. Environmental Protection Agency

thompkins.anita@epa.gov

202-564-5673

Joe

Tiago

U.S. Environmental Protection Agency

tiago.joseph@epamail.epa.gov

202-564-0340

Tom

Tomastik

ALL Consulting, LLC

ttomastik@all-llc.com

614-940-3521

Amanda
Bob

Trotter
Van Voorhees

New York State Department of Environmental Conservation
Underground Injection Technology Council

aetrotte@gw.dec.state.ny.us
bob.vanvoorhees@gmail.com

518-402-8072
202-508-6014

John

Veil

Veil Environmental, LLC

john@veilenvironmental.com

410-212-0950

Donald

Vereide

Geostock Sandia, LLC

donnie.vereide@geostocksandia.com

346-314-4347

Ethan

Vimont

Water Resources Research Center

vimont@email.arizona.edu

520-792-8518

Alan

Walker

California Department of Conservation Div of Oil, Gas, & Geothermal Resources

alan.walker@conservation.ca.gov

916-323-2258

Matthew

Webb

Texas Water Development Board

matthew.webb@twbd.texas.gov

512-463-6929

James

Williams

U.S. Environmental Protection Agency

Williams.james@epa.gov

202-564-4718

Thomas

Williams

RPSEA

twilliams@rpsea.org

713-201-3866

Robert

Worstall

Ohio Dept of Natural Resources

robert.worstall@dnr.state.oh.us

330-284-1418

Lori

Wrotenbery

Railroad Commission of Texas

lori.wrotenbery@rrc.texas.gov

512-463-6810

Dan

Yates

Ground Water Protection Council

dyates@gwpc.org

405-516-4972

Michael

Young

Bureau of Economic Geology, Univ. Texas at Austin

michael.young@beg.utexas.edu

512-475-8830

Kate

Zerrenner

Environmental Defense Fund

kzerrenner@edf.org

512-691-3423
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Massachusetts

