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Giving credit where credit is due 
is a very rewarding habit to form. 

Its rewards are inestimable. 
~Loretta Young 

AWRA Award Nominations  
Deadline for Nominations: May 1, 2019 

 
 

The American Water Resources Association annually recognizes 
outstanding individuals in the water resources profession. You do not 

need to be an AWRA member to nominate or win an award.  
 

 

 
Consider nominating a project, colleague, 

department or organization for an AWRA Award. 
 
 
 

Visit www.awra.org for more information and award descriptions.  
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waters. Tracy Streeter addresses the emphasis that Kansas has placed on 
managing regional aquifer and reservoir storage in its state water plan. In the 
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Reflecting and Making Plans

P R E S I D E N T ’ S  M E S S A G E

THE STRIKING OF the clock at midnight, December 31, 2018 
continued the long time tradition of reflecting on the past year and 
making plans for 2019. The American Water Resources Association 
(AWRA) has much to be thankful for as we look back on 55 years of 
accomplishments led by many of the people in the picture below.

Like all of the presidents before me, the first thank you goes 
to all of you, our members and IMPACT readers. Your skills, 
collegiality, passion and expertise make AWRA an exceptional 
organization. The Journal of the American Water Resources 
Association (JAWRA) continues to set the standard for peer 
reviewed journals in our field and our impact factor (reach 
and citations) leads the field. The 2018 Annual and Specialty 
conferences all delivered exceptional programs and opportunities 
to extend community, conversations and connections.

Immediate Past President Brenda Bateman and former 
Executive Vice-President Ken Reid also deserve special thanks for 
navigating the huge transitions of 2018. Those efforts will come to 
fruition in 2019. In addition to setting the stage for a new executive 
to take the helm in 2019, we all expect to enjoy a new website 
and an outstanding line-up of educational webinars, specialty 
conferences, JAWRA and IMPACT issues, and more, topped off by 
the 2019 Annual Conference, November 3-7, in Salt Lake City. The 
conference committee has set their sights on this being the best 
Annual Conference yet.

This IMPACT issue on State Water Plans is particularly exciting 
to me as I have worked on the last four California State Water Plan 
Updates and my introduction to AWRA was through this work. A 
companion piece to this IMPACT Issue, just issued in November, 
is AWRA’s latest publication: “State Water Plans: Monographs 
from 17 States.” This document, developed under the leadership of 

Brenda Bateman (Oregon) and Scott Kudlas (Virginia), is  
now available for a short time, for free download from the  
AWRA website.

Also expect to see AWRA double down on promoting 
Integrated Water Resources Management (IWRM) as a critical tool 
for the challenges facing the water world in the coming decades. 
While some felt it had become a victim of “management de jour,” 
IWRM will be an essential element of the response to climate 
change. Every water resource professional should be engaged and it 
is not too late to register for the March 23-27 specialty conference, 
Setting Conditions for the Success of IWRM, to be held in Omaha. 
Conference co-chairs Amy Zoller and Mike Antos, and Technical 
Chair Michael Campana, are all recognized as best of class in 
the IWRM field and are planning an interactive conference 
accompanied by a spectacular field trip to view Nebraska’s 
Sandhill Cranes.

The multi-disciplinary theme will continue with the Summer 
Specialty Conference, Improving Water Infrastructure Through 
Resilient Adaptation, which will be June 16-19, in Sparks (Reno) 
Nevada, and an International Specialty Conference on Water 
Security, New Technology, and Institutions to be held jointly with 
the Center for Water Resources Research, Chinese Academy of 
Sciences in Beijing, China, September 16-18, 2019.

All of the above, and even more, are in store for 2019 as we 
welcome a new executive director. We expect to also continue 
collaborations with sister organizations and jointly explore more 
ways to serve AWRA members.  ■

Lisa Beutler is the 2019 president of AWRA.  
Contact: president@awra.org.

Several decades of past 
association presidents 

gather at the 2018 Annual 
Conference in Baltimore 

to help honor our retiring, 
long-time (37 years) 

Executive Vice President 
Ken Reid (mid-center in 

dark gray jacket)
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Meet the AWRA President-Elect
Betsy Cody, Cody Research & Consulting

P R E S I D E N T - E L E C T ’ S  M E S S A G E

Betsy Cody, Cody Research & Consulting, was recently 
chosen as AWRA president-elect and began serving her term  
on January 1, 2019. She will ascend to the presidency of AWRA  
on January 1, 2020.

January 1, 2019, also saw AWRA member Lisa Beutler, 
Stantec Consulting Service, Inc., begin her tenure as president of 
AWRA. She replaces Brenda Bateman, Oregon Water Resources 
Department, who becomes immediate past president. Newly 
appointed Secretary/Treasurer Jared Bales, Consortium of 
Universities for the Advancement of Hydrologic Science, Inc. 
(CUAHSI) and newly elected National Board of Directors 
members Claire Bleser, Riley Purgatory Bluff Creek Watershed 
District and Zhenxing Zhang (Jason), Illinois State Water Survey, 
also assumed their positions on that day.

Cody has been an active member and advocate of AWRA 
throughout her career. She has convened panels and spoken 
at several conferences and taken on different tasks, such as 
co-technical chair of the 50th annual meeting anniversary of 
AWRA in 2014 and serving as Finance Chair in the mid-1990s. 
Cody also served a total of seven years on the board of the 
AWRA National Capital Region Section, including two stints as 
president. More recently, she was Board liaison for the AWRA 
Policy Committee. She also just finished her three-year tenure 
as a director on AWRA’s National Board of Directors. After 
receiving the news of her election as president-elect, Cody agreed 
to take a few moments to tell AWRA members a bit about the 
goals she has for her tenure as an AWRA officer.

How does it feel to be elected president-elect  
of AWRA?

I feel very honored, to say the least. I’ve been a strong 
supporter of AWRA over many years and have benefited from 
the connections I’ve made, technical information I’ve learned 
and a sense of overall shared community with an amazingly 
diverse group of water resource professionals. To give back to the 
organization in a leadership role is truly an honor.

What are the issues or goals that you plan to 
address during your year as AWRA President?

One of the key issues I hope to address is our relatively small 
membership at the national level. The goal would be to expand 
our reach in order to share the fantastic programs and resources 
we have to offer. I know it’s often said that AWRA is the second 
choice for many water resource professionals because first they 
must join their individual discipline associations. However, I 
believe our incoming President, Lisa Buetler, nailed it at our 
recent annual meeting when she said that this is the time to truly 

engage in a cross-disciplinary water resources organization such 
as AWRA. From almost every scientific and policy discipline 
I encounter, I hear the mantra to engage in interdisciplinary 
activities and create multi-dimensional teams. This is something 
at which AWRA has excelled and recognized from its very 
beginning. AWRA offers the opportunity for engineers, 
biologists, hydrologists, geologists, geographers, economists, 
behavioral scientists, as well as attorneys, water resource 
managers, policy- and decision-makers to come together to 
share state-of-the art knowledge and information. There aren’t 
many places where you can get that kind of interaction and 
exchange of ideas. Thus, one of my chief goals will be to grow 
the membership to expand our reach of shared conversations, 
connections and community, while continuing to support  
the fantastic programs we offer. I look forward to taking on  
this challenge.

What will you do over the next year to ensure your 
goals can be achieved?

I’ll work with the incoming President, Board of Directors 
and AWRA staff to take stock of our offerings and brainstorm 
what we can do to better market our message and engage 
water resource professionals at every level. I hope to develop a 
new outreach program, working with our existing members, 
our sister organizations and active state sections. AWRA has 
incredible offerings that have grown in recent years, such as 
webinars for PDH credit and multiple specialty conferences. 
Membership offers tremendous discounts to our conferences, 
webinars and other resources. I’m also hoping our new website 
will further advance our outreach by creating a welcoming place 
to take advantage of all AWRA has to offer.

Where would you like to see AWRA once you finish 
your term as president?

I’d like to see AWRA stronger than ever in terms of its 
membership, reach and influence. It is a tremendous resource 
for water resource professionals needing to seek out information 
and expertise both within and outside their current disciplines. 
Whether it’s Integrated Water Resources Management (IWRM), 
aquatic ecosystem management, land management, water 
resources development, water quality management or scientific 
monitoring, research and data collection, AWRA can provide 
cross-cutting connections and information to a broad swath of 
water resource professionals in and outside of government at an 
affordable price. ■

Betsy Cody can be reached at codyhessb@gmail.com.
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AWRA’S BOARD OF Directors is 
pleased to announce that Dresden 
Farrand has joined the association as 
its executive vice president effective 
January 2, 2019.

“With the addition of Dresden 
Farrand, we are confident that the 
organization will continue to  
grow and provide meaningful 
services to our members and 
stakeholders,” noted AWRA 

President Lisa Beutler. “We welcome Dresden and look  
forward to her professional stewardship.”

Farrand has years of senior level association experience 
and a proven talent for developing organizations through the 
creation of new revenue streams, membership growth, volunteer 
recruitment, partnership development, fundraising and external 
relations. She is a certified association executive (CAE), with 
a master’s degree in public administration from University of 

AWRA Board of Directors 2019  
Call for Nominations
(For terms beginning January 1, 2020)

Leadership Opportunities
The American Water Resources Association is looking for 

individuals who are willing to serve on the association’s leadership 
team. The association is looking for men and women who are 
strategic thinkers and have demonstrated a commitment to 
multidisciplinary management of water resources. To ensure the 
best possible decision-making environment, importance will be 
given to the diversity of Board members in areas such as race, 
gender, age, discipline and employer.

The AWRA Board of Directors shall take measures to address 
the science, technology, management, development and planning 
of water resources; disseminate technical knowledge through 
publications, meetings and other means; act upon nominations 
for Honorary and Fellow membership and make special awards. It 
shall direct the investment and care of the future of the association, 
make appropriations for specific purposes, designate or authorize 

the appointive officers and employees of the association, manage 
the affairs of the association in accordance with the bylaws and 
generally direct the business of the association. Candidates for 
elected positions will be sent a copy of the AWRA “Statement of 
Individual Board Member Responsibilities” and must agree to them.

OFFICERS AND DIRECTORS TO BE ELECTED IN 2019 
for terms beginning January 1, 2020:
•  President-Elect (one-year term) (automatically succeeds to 

President for a one-year term)
•  Two (2) Directors (three-year terms)

All terms will begin January 1, 2020. Nominations must be 
received by the Chair of the Nominations Committee no later 
than March 1, 2019. Please complete the online form at  
www.awra.org and return it to: Rafael Frias, Black & Veatch, 
FriasRE@bv.com. ■

AWRA Welcomes New Executive Vice 
President Dresden Farrand

Missouri-Columbia and a master’s degree in public policy from 
St. Louis University.

Prior to joining the AWRA team, Farrand was the vice 
president of membership and chapter development for the 
Independent Electrical Contractors Association (IEC), a 
national trade association, where she created strong new sources 
of revenue and organizational growth. Her other association 
successes include building programs and services, increasing 
membership and fostering high performing teams that put 
members at the center of their work. 

“I am honored to be selected to serve as the executive vice 
president of the American Water Resources Association,” 
commented Farrand. “I am joining an organization that for 
decades has brought value to multidisciplinary water resources 
education, management and research.”

Farrand succeeds Ken Reid who served as executive vice 
president of AWRA for 37 years and retired on January 4, 2019.

Watch for an interview with Farrand in the March issue  
of IMPACT. ■



8 • Water Resources IMPACT   January 2019

F E A T U R E

Scott Kudlas and Brenda Bateman

The American Water Resources Association (AWRA) 
launched its National Leadership Institute four years 
ago to meet the needs of water resources professionals 
who are seeking peer-to-peer learning opportunities. 

The Institute itself is designed as a platform for workshops and 
trainings that answer very specific questions.

AWRA seeks to create communities of 
practice through the National Leadership 
Institute by:
•  Hosting an annual workshop to facilitate 

peer-to-peer sharing of experiences, 

tools and approaches to  
common problems;

•  Compiling and disseminating 
information that highlight examples of 
best practices;

•  Providing development and knowledge 
transfer opportunities for the next 
generation of professionals; and

•  Leveraging AWRA’s unique 
multidisciplinary capacity to add value 
to these communities of practice.
In 2017, the NLI held a workshop in 

Portland, Oregon for well construction 
managers representing water resources 
agencies in five different states—
Idaho, Nevada, Montana, Oregon and 
Washington. These managers and their 
colleagues compared notes about well 
construction programs, challenges and 
upcoming rule-changes in order to learn 
from each other and document “what 
works well” in each state.

In addition, for four years in a row, 
the NLI has also held workshops for state 
agency officials who are responsible for 
developing water resources plans in their 
state. With about a dozen participants 
each year, these workshops have afforded 
senior leaders the opportunity to hear 
from each other about the processes they 
use to gather public and technical inputs 
into these plans. Participants also have the 
chance to present the resulting content and 
talk about why their states have chosen to 
focus on particular issue areas over others. 
The cohort that gathered in 2017 wrote 
and presented the publication State Water 
Plans: Monographs from 17 States, which 
is featured in this publication as well as on 
the AWRA website.

During the past four years, 43 
participants from 29 states have benefitted 
from AWRA’s workshop for state water 
leaders. On November 7-8, 2018, 14 state 
officials met in Baltimore’s Inner Harbor 

Back Row L-R, Carrie Sessions (WA), Sue Lowry (WY/IWPC), Tom Littlepage 
(AL), Elaine Boyd (TN), Temple McKinnon (TX), Corinne Fitting (CT), Denise 
Ruzicka (CT), Candice Hasenyager (UT), Brenda Bateman (OR/AWRA); Front 
Row L-R, Scott Kudlas (VA), Brian Atkins (AL), Owen Mills (OK), Jesse Bradley 
(NE), Scott Harder (SC), Wes Cattoor (IL), Saeid Kasraei (MD)  

2018 Workshop for State Water Leaders

AWRA’s National 
 Leadership Institute
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to focus on the planning themes of 
“Climate Change,” “Interstate Basin 
Commissions,” and “Keeping  
the Momentum.”

The 2019 workshop for state water 
leaders is scheduled for November 6-7 
in Salt Lake City, Utah, to coincide with 
AWRA’s annual conference in the same 
location. Please let AWRA staff know if 
you would like to participate, or  
if you have an idea for other  
workshops under AWRA’s National 
Leadership Institute. ■

Scott Kudlas is a board member of AWRA 
and the director of the Office of Water 
Supply for the Virginia Department of 
Environmental Quality. Contact: Scott.
Kudlas@deq.virginia.gov.

Co-Author:
Brenda O. Bateman, Oregon 
Water Resources Department, 
Brenda.O.Bateman@oregon.gov 2017 National Leadership Institute – Workshop for State Water Leaders

942521_Editorial.indd   1 12/17/18   12:18 PM
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F E A T U R E

The Connecticut 
State Water Plan
 Finding a Balance for All Uses

Legislation passed in 2015 tasked the Connecticut Water Planning Council (WPC) with 
developing a State Water Plan for Connecticut. The Legislation set out 17 criteria for the Plan, 
provided $1 million in funding and established a two-year timeframe for Plan development 
– a tall order! The WPC needed to mobilize quickly and engage as many stakeholders as 

possible to develop a meaningful Plan. This article focuses on the planning process and how the 
WPC was able to accomplish this task.
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Corinne Fitting
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The resulting State Water Plan 
summarizes the existing management 
structure and water resource data for 
the state, affirms the underpinnings of 
our water programs and identifies where 
improvements are necessary, along with 
challenges that lay ahead. Policy change 
recommendations are included where 
consensus could be reached, and “Pathways 
Forward” were established for more 
complicated issues that will take additional 
time and resources to address. It was 
only through an experienced consulting 
team, dedicated stakeholders and engaged 
citizens that the goals for the process  
were achieved.

One of the first tasks was formation 
of an ad hoc subcommittee of the WPC 
Advisory Group to explore the state 
water plans of other states. They gleaned 
information on process, approach, 
focus and critical elements of a state 
water plan. This assisted the WPC in 
defining the scope and an outline of the 
Plan. It also informed all aspects of the 
planning process, including how to engage 
stakeholders and the public.

The WPC issued a Request for 
Proposals to facilitate development 
of “A state water plan using science, 
data and public input to provide for the 

utilization of the state’s water resources 
in a manner that balances public water 
supply, economic development, recreation 
and ecological health in accordance 
with the [legislation] by the statutory 
deadline of July 1, 2017.” The consulting 
team selected combined national water 
plan experience (CDM Smith) and a 
Connecticut firm with knowledge of the 
state’s regulatory structure and water 
industry (Milone & MacBroom, Inc.). The 
breadth of experience and knowledge of the 
consulting team was critical to the success 
of the process. They provided guidance, 
meeting facilitation skills, technical data 
and synthesis and writing skills. With 
input from the WPC, the consultants 
developed a robust public process, prepared 
schedules, wrote drafts of white papers and 
the Plan, compiled input from opposing 
viewpoints, compiled resource data  
from numerous sources and kept the 
process moving.

To engage stakeholders, a Steering 
Committee and two Subcommittees  
were convened:
•  The Steering Committee consisted of 21 

stakeholders, including water utilities 
(public and private), environmental 
advocacy groups, watershed 
organizations, state regulatory and 
oversight entities, agriculture, Native 
American tribes, energy, industry, golf 
courses and technical water professionals 
from academia and government 
agencies. Steering Committee members 
were involved in high-level aspects of 
the Plan, participating in workshops 
to set goals for the Plan and develop 
procedural aspects of the planning 
process, vetting the work of the 
subcommittees and evaluating the state’s 
future water management structure.

•  The Science & Technical Subcommittee 
included stakeholders as well as 
technical experts, such as representatives 
from the U.S. Geological Survey and 
the Connecticut Institute of Water 
Resources. They examined and 
discussed scientific studies on water and 
climate, worked to evaluate and provide 
input on the compilation and assessment 
of water resource and use data, and 
helped to confirm or fill data gaps. They 
provided peer review of technical work 
products such as basin stress maps and 
climate change evaluation methodology.

•  The Policy Subcommittee also consisted 
of water stakeholders, but included 
attorneys, academics and lobbyists for 
the water industry. They provided lead 
review of white papers prepared for 
broader dissemination and discussion 
and helped pre-screen opportunities 
for consensus. Their responsibilities 
included identifying challenges in 
meeting the objectives of a statewide 
plan, as well as drafting detailed 
policy recommendations where broad 
consensus among the group members 
could be achieved. For issues where 
consensus could not be reached,  
the Subcommittee contributed ideas for 
actions necessary to move the  
issue forward.

The Connecticut Water  
Planning Council

The Connecticut Water Planning 
Council is made up of representatives 
from the Office of Policy & 
Management, Department of Energy 
& Environmental Protection, 
Department of Public Health and 
the Public Utilities Regulatory 
Authority. It was established in 2002 
to coordinate among those agencies 
and “address issues involving the 
water companies, water resources and 
state policies regarding the future of 
the state’s drinking water supply.”

The WPC is supported by a 
standing Advisory Group comprised 
of 20 water stakeholders. They 
include both non-consumptive water 
users such as environmental groups, 
recreational users and fisheries 
interests and consumptive users such 
as public water suppliers, industrial 
users and nursery growers.

Through an initial stakeholder 
workshop, eight goals were 
established for the plan:
•  Provide reliable and resilient 

supply for all uses
•  Promote public health and quality 

of life with high quality water
•  Protect the environment
•  Manage water cost-effectively for 

all users
•  Develop an implementable plan
•  Prepare for uncertain  

future climate
•  Use science and data to 

recommend action
•  Involve Connecticut citizens in 

water management

A page on the WPC website was created 
to serve as a portal for the interested public. 
The website hosted drafts of the white 
papers and plan, meeting schedules and 
agendas, and announced opportunities 
for review and comment. Throughout the 
development and during the comment 
period, Facebook, Twitter and press 
releases were employed. All meetings were 
open and included an opportunity for 
public comment. Once a draft of the Plan 
was completed, a video on the draft Plan 
was created and made available through 
the website. Public meetings to explicitly 
solicit comment were held throughout the 
Plan development process, and a 180-day 
comment period was opened once the 
Plan was drafted. Individual organizations 
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could request a presentation and 
discussion of the draft Plan.

Given the limited timeframe and 
funding, it was clear early on that the 
Connecticut State Water Plan could not 
solve all of the state’s water issues or 
even address all 17 legislative criteria in 
the detail warranted. The Plan needed to 
be an initial Plan, a working document 
that will continue to evolve over 
time. The effort therefore focused on 
documenting the existing management 
framework while identifying sticking 
points along the way, and compiling 
water resource data for the entire state.

A white paper methodology was 
used to compile information on the 
existing water management structure. 
Through a vetting and incorporation 
process, the foundations of the state’s 
water programs were considered and 
affirmed, including a long-standing 
prohibition of wastewater discharges to 
sources of public drinking water. The 
white papers created a knowledge base 
that shaped the tenor of the discussions 
that followed. Facilitated stakeholder 
workshops then identified key issues 
with the existing water management 
structure and evaluated options for 
addressing the issues.

To compile water resource data, 
“Basin Assessments” were completed. 
These assessments focused on existing, 
available water resource and use data at 
a “regional” basin scale (approximately 
a U.S. Geological Survey Hydrologic 

Unit Code 10 scale watershed, of which 
there are 44 in the state.) The consultants 
and Science & Technical Work Group 
developed graphics to examine the balance 
between water availability and needs 
under average and hydrologically stressed 
conditions. This allows us to evaluate the 

potential for stressed or over-allocated 
basins now and under future climate 
scenarios. It will be used to help establish 
priorities for specific initiatives and 
future legislation.

Overall, an incredible amount of work 
was completed. The draft Connecticut 
State Water Plan is 648 pages of 
information (https://www.ct.gov/
water/site/default.asp) that will serve 
as a blueprint for future management 
decisions. The team was successful 
in garnering input and developing a 
working document that provides a first, 
comprehensive look at the state’s water 
resources and management framework. 
The draft Plan has been submitted to the 
Connecticut Legislature for approval. 
While the Legislature considers the Plan, 
the WPC is already utilizing existing 
authorities to begin implementation of 
consensus-based recommendations. ■

Corinne Fitting supervises the recently-
created Water Quantity Unit of the 
Connecticut Department of Energy 
& Environmental Protection and 
served as one of several state-agency 
representatives throughout development 
of the Connecticut State Water Plan. 
The Water Quantity Unit is charged 
with regulating stream flow releases, 
consumptive surface water and  
ground water withdrawals, water supply 
resource planning and compiling  
and maintaining water use data.  
Contact: corinne.fitting@ct.gov.

“Connecticut has long enjoyed 
plentiful water resources to meet its 
needs for drinking water, industry, 
environmental health, agriculture, 
energy and recreation. The State’s 
drinking water sources are among 
the highest quality in the United 
States, and new regulations to 
protect flow for aquatic habitat 
represent steps toward improving 
the balance between water that 
is used outside of its natural 
environment and water that remains 
in its natural environment. However, 
with the pending influence of 
climate change, new information 
on ecological flow needs and 
economic trends, this good fortune 
will continue only if the water in 
the State is managed wisely and 
consistently in the future. This Plan 
will help provide such a platform for 
future water management decisions.” 
(Executive Summary, Connecticut 
State Water Plan, Final Report, 
January, 2018)

Figure 1-1, WPC Structure and Responsibilities of Working Groups; Connecticut State Water Plan, Final Report, January, 2018



 Volume 21 • Number 1    www.awra.org • 13 

F E A T U R E

Water Planning in Kansas
Emphasizing Storage in Regional Aquifers and Reservoirs
Tracy Streeter

The Kansas Water Office 
(KWO) was created in 1981 as 
the water planning, policy, 
coordination and marketing 

agency for the State of Kansas. The 
agency has the statutory charge 
to collect and compile information 
pertaining to climate, water and soil 
as related to the usage of water for 
agriculture, industrial and municipal 
purposes and the availability of water 
supplies in the watersheds of the 
state. The office collects and compiles 
the information from other agencies, 
political subdivisions of the state, and 
the federal government.

The Kansas Water Authority 
was also created in 1981 to advise 
the Governor, Legislature and 
Kansas Water Office Director 
on policy and coordination 
matters and is responsible for the 
approval of the State Water  
Plan with the advice of local 
advisory committees.

In October 2013, Governor 
Samuel Brownback issued a call 
to action to his Administration to 
develop a long-term plan for the 
future of water in Kansas stating, 
“Water and the Kansas economy 
are directly linked. Water is 
a finite resource and without 
further planning and action we 
will no longer be able to meet  
our state’s current needs, let 
alone growth.”

The Ogallala Aquifer is 
declining faster than it is 
recharging. Reservoirs, which are 

critical water storage structures 
for much of our state, are filling 
with sediment. At this rate, 
with no changes in the next 50 
years, the Ogallala will be 70 
percent depleted and in eastern 
Kansas, reservoirs will be 40 
percent filled with sediment 
and five of the seven major  
river basins will not have 
sufficient supplies to endure  
an extended drought.

Kansas Water Plan
After issuing the call to 

action, a team comprised 
of the Kansas Water Office 
and Kansas Department of 
Agriculture embarked on a 
one-year mission to seek input 
from stakeholders, compile 
data, conduct research and 
chart a path forward. Governor 
Brownback’s Administration, 



14 • Water Resources IMPACT   January 2019

and most importantly the citizens of 
Kansas, responded to his call to action 
and have developed a Plan to ensure a 
reliable future water supply.

The resulting Plan calls for 
“Kansans [to] act on a shared 
commitment to have the water 
resources necessary to support the 
state’s social, economic and natural 
resources needs for current and future 
generations.” The related Mission 
statement is to “Provide Kansans 
with the framework, policies and 
tools, developed in concert with 
stakeholders, to manage, secure, and 
protect a reliable, long-term, state-
wide water supply while balancing 
conservation with economic growth.”

If we remain united and committed 
to implementing the strategies defined 

in this Vision, future generations will 
look back on the work we do and say 
that was the generation of Kansans 
who worked together to protect and 
conserve the state’s water resources 
today and for the future. Three guiding 
principles help the state prioritize and 
communicate its next steps. They  
are that:
•  Locally driven solutions have the 

highest opportunity for long-term 
success.

•  Policies and programs should not 
unintentionally penalize those who 
have already demonstrated good 
stewardship with the state’s water 
resources; and

•  Voluntary, incentive and market-
based water conservation and land 
management activities are the 

preferred tools for ensuring a reliable 
state-wide water supply.

Themes and Strategies
Kansas is pursuing four main themes 

and strategies under the Kansas Water 
Plan. They are: 

Water Conservation
•  Strategically emphasize information & 

education regarding the  
importance of water and water 
conservation practices;

•  Implement additional or enhanced 
water conservation policies  
and practices;

•  Reduce barriers and increase 
development of locally driven 
conservation and management plants;

•  Encourage conservation planning  
in economic development and business 
recruitment;

•  Increase adoption of watershed 
practices that reduce future water 
supply loss.

Water Management
•  Modify reservoir operations and 

downstream targets to most efficiently 
and effectively operate reservoirs for 
water supply;

•  Improve interstate cooperation so  
that Kansas’ water needs are met  
and protected;

•  Increase the regionalization of water 
supply to improve long-term water 
supply reliability;

•  Evaluate changes to the Kansas Water 
Appropriation Act and Rules and 
Regulations to promote better balance Water Efficient Irrigation
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between efficient water use and 
economic benefit;

•  Evaluate and improve state agency 
coordination and collaboration.

Technology and Crop Varieties
•  Promote irrigation efficiency 

technologies;
•  Increase utilization of less water 

intensive crop varieties;
•  Implement research-based technology 

aimed at better understanding our 
state’s water supply;

•  Develop career and technical education 
programming related to water resource 
management and technology to build 
the needed workforce.

Additional Sources of Supply
•  Restore water supply lost to 

sedimentation through dredging  
and other in-lake sediment 
management techniques;

•  Allow for the transfer of water supplies 
between basins where feasible and  
cost effective;

•  Evaluate the sources and potential uses 
of lower quality water;

•  Secure all available storage at Federal 
reservoirs including reallocating 
storage where such actions are actions 
are possible;

•  Increase other sources of storage 
available for water supply.

•  Increase other sources of storage 
available for water supply

Measuring Success— 
a Regional Approach

One guiding principle of the Vision 
is that locally driven solutions have the 

highest opportunity for long-term success. 
With that in mind, the Vision called 
for a process for water supply goals to 
be established by regions as a means for 
measuring success and implementing 
the Vision. Regional Goal Leadership 
Teams representing 14 planning areas 
were established in 2014 and participated 
in a public scoping process, developing 
goals for their region based on public 
input and available resource condition 
information. They subsequently developed 
implementation plans for each regional 
water supply goal and provided input on 
the priority water resource issues in their 
regions. This work rolls up to the state 
level, where it is documented and tracked 
in The Kansas Water Plan.

Implementation
More than 150 of the Action Items 

from the Kansas Water Plan are actively 
underway. Following are just a few of the 
Action Items successfully implemented in 
the first few years of implementation:
•  Completed the first-in-the-nation 

project of a non-federal entity dredging 
an Army Corps of Engineers reservoir 
at John Redmond Reservoir to restore 
water supply storage;

•  Based on success of the first three Water 
Technology Farms, 10 additional farms 
are planned, showcasing on a field scale 
the latest technologies in irrigation 
infrastructure and soil moisture 
management;

•  More than 20 Water Conservation 
Areas (WCA), including one county-
wide WCA, have been adopted 
with many more proposals under 
development, savings thousands of 

acre-feet of water per year. WCAs are 
simple tools that allow any water right 
owner to develop a management plan to 
reduce water withdrawals;

•  Initiated pilot project related to 
treatment of oil and gas produced water 
to a quality standard acceptable for 
agricultural irrigation and the watering 
of livestock;

•  Completion of 55 streambank 
stabilization projects reducing sediment 
reaching downstream rivers and lakes 
by more than 112,000 tons per year;

•  Improved interstate cooperation and 
compact management. Established an 
agreement with Colorado and Nebraska 
to resolve long-standing conflict over 
water from the Republican River basin;

•  The Kansas Bostwick Irrigation District 
completed the first conversion project, 
eliminating more than four miles of 
open canal and replacing it with buried 
pipe. The project is estimated to save 
more than 894 acre-feet of water per 
year. Coordinated with USDA Risk 
Management Agency (RMA) to address 
crop insurance policies that dis-
incentivizes water conservation, such as 
limited irrigation. ■

Tracy Streeter served as director of the 
Kansas Water Office, the state’s water 
planning, policy and coordination agency, 
from 2004 through 2018. In this role, he 
chaired the Governor’s Drought Response 
Team and the Kansas GIS Policy Board. In 
2013, he was appointed by the Governor to 
lead the Water Vision Team with the Kansas 
Department of Agriculture, to develop a 
50-Year Vision for the Future of Water in 
Kansas. Contact: tracy.streeter@kwo.ks.gov.

Kansas Regional Advisory Committees
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F E A T U R E

Water Planning in Arizona: 
A Focus on Groundwater 
and Drought
Einav Henenson

A s with every arid state, water is one of the most vital  
 natural resources in Arizona and is directly related  
 to the health and strength of our communities and  
 economy. Arizona leaders have recognized this for 

decades and have been working fiercely since statehood to 
protect and enhance Arizona’s water supplies. Some noteworthy 
water planning efforts and successes that Arizonans take pride in 
are: robust groundwater management in the most populous parts 
of the state; water management efforts in rural, less populated 
areas; statewide drought planning; and ongoing drought 
contingency planning efforts associated with the Colorado River.

pursuant to the Code to administer state water 
laws, explore ways to conserve and augment 
water supplies to meet future needs and to 
develop public policy that promotes efficient 
use and equitable allocation of available  
water supplies.

The Code designated areas with heavy 
reliance on mined groundwater as Active 
Management Areas (AMAs) and mandated 
development of management goals that 
recognized the unique character of each AMA 
(and its water users). The management goal 
for Phoenix, Prescott and Tucson AMAs is 
“to achieve safe-yield by the year 2025.” Pinal 
AMA management goal is “to preserve the 
AMA’s economy for as long as feasible, while 
considering the need to preserve groundwater 
for future non-irrigation uses,” and Santa Cruz 
AMA management goal is “to maintain a safe-
yield condition in the AMA and to prevent 
local water tables from experiencing long term 
declines.” Safe-yield is accomplished when no 
more groundwater is being withdrawn than is 
being replaced annually.

To assist in achieving the management 
goals, a series of five Management Plans 
were to be developed and implemented for 
each AMA, between 1980 and 2025. The 
Management Plans reflect the intent of 
the Code to move Arizona toward its long-
term water management goals by reducing 
withdrawals of groundwater. The plans 
include mandatory conservation programs for 
agricultural, municipal and industrial water 
users that become progressively more rigorous 
with each plan. The Fourth Management Plans 
are currently being formulated and adopted. 
ADWR is also exploring options  
for continuing the management plans  
beyond 2025.

Active Groundwater Management
Early on, state water leaders realized 

that groundwater levels were rapidly 
declining in certain populated locations 
and recognized the need to better 

manage this finite resource. Negotiations 
among the different sectors concluded 
with enactment of the 1980 Arizona 
Groundwater Management Code (Code).

The Arizona Department of Water 
Resources (ADWR) was established 
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Since the establishment of the AMAs, 
groundwater level declines have stabilized 
or even improved in many locations, 
demonstrating the overall success of rigorous 
groundwater management in Arizona’s AMAs. 
In fact, Arizona’s water use today is less than 
it was in the 1950s despite a nearly six-fold 
increase in population and more than twenty-
fold increase in gross domestic income.

Water Management Efforts  
in Rural Arizona

Some rural areas not located within the 
AMAs have been experiencing groundwater 
level declines. ADWR has been working with 
interested stakeholders to evaluate and address 
these issues locally.

Starting in 2010, key leaders in Arizona’s 
water community worked to develop a 
comprehensive statewide water supply and 
demand analysis. The analysis concluded 
that there would be a long-term imbalance 
between available supplies and projected 
water demands over the next 100 years. To 
address these imbalances, the Strategic Vision 
for Water Supply Sustainability (Strategic 
Vision) was published in 2014, identifying key 
priorities, timelines and action items needed 
to maintain sustainable water supplies for 
Arizona’s future.

In recognition of the importance of water 
security and to continue the work published 
in the Strategic Vision, Governor Douglas 
Ducey created the Arizona Water Initiative 
(Initiative) by Executive Order in 2015. 
Through the Initiative, ADWR is working 
closely with key stakeholders statewide on two 
parallel tracks that includes the Governor’s 
Water Augmentation Council and rural-based 
statewide planning efforts.

The Initiative is another step in 
Arizona’s legacy of proactive strategic 
water planning. ADWR will continue to 
work with local and regional stakeholders 
to investigate, identify and implement 
appropriate water solutions across the state.

Drought Planning in Arizona
It is no secret that Arizona is an arid 

state and it is home to three (and some 
say four) deserts. The state flower resides 
atop the Saguaro cactus and the state 
bird, the cactus wren, finds shelter there 
as well. Drought is a natural phenomenon 
in our arid environment and during 
the 20th century alone, Arizona has 
experienced three severe and sustained 
droughts. The last drought started in mid-
late 1990s and still persists today.

Several years into the current drought, 
Governor Janet Napolitano convened a 
Drought Task Force that developed the 
Arizona Drought Preparedness Plan 
(Drought Plan) in 2004. The Drought Plan 
established a flexible framework to refine 
Arizona’s drought monitoring process, 
improve understanding of drought impacts 
and identify mechanisms for limiting 
future vulnerability to drought. 

One of the most successful components 
of the Drought Plan was the establishment 
of two drought working groups: The 
Monitoring Technical Committee 
(MTC), which gathers drought, climate 
and weather data and produces monthly 
drought status reports; and the Interagency 
Coordinating Group (ICG), which 
evaluates drought conditions and advises 
the governor on drought issues. The 
information produced by the MTC and 
ICG is disseminated to land managers, 
policy-makers and the public. It serves 
as an important resource to the public 
on drought conditions and issues and as a 
planning tool for communities developing 
mitigation and response strategies.

Another highly effective component 
of the Drought Plan has been water-use 
reporting requirements for all community 
water systems. The reports describe 
annual water use, including water supply 
and demand information from locations 
with no prior water-use data, and a 5-year 
System Water Plan (SWP) comprised of 
water supply, drought and conservation 
plans. The SWP is meant to reduce 
communities’ vulnerability to drought and 

ensure providers are prepared to respond to a 
possible drought or water shortage.

Overall, the Drought Plan has directed 
robust and proactive drought planning  
and drought impact mitigation efforts  
within Arizona.

Colorado River Drought Contingency 
Planning and Intrastate Discussions

Addressing water supply and drought 
conditions within the boundaries of Arizona 
has been a complex process, but allaying 
drought impacts for the entire Colorado 
River Basin has been even more so. The 
Colorado River supplies water to about  
40 million people in seven states and Mexico 
and accounts for roughly 40 percent of 
Arizona’s water supply. Drought conditions 
within the Colorado River Basin since 2000 
have affected river flows and resulted  
in extensive efforts to protect the  
Colorado River.

In late 2007, the Secretary of Interior 
adopted the Colorado River Interim 
Guidelines for Lower Basin Shortages and the 
Coordinated Operations for Lake Powell and 
Lake Mead (Interim Guidelines). The Interim 
Guidelines, which apply through 2026, 
address water availability in the Lower  
Basin and operations of Lake Powell and  
Lake Mead during both high and low 
reservoir conditions.

Given the continued drought, the 
seven basin states recognized the need for 
additional action to supplement the Interim 
Guidelines. In 2013, the states started joint 
discussions after recognizing that additional 
actions must be taken to supplement 
the Interim Guidelines and protect the 
Colorado River system. Following the 
initial negotiations, the states decided that 
the Upper and Lower Basins should each 
develop their own Drought Contingency Plan 
(DCP) to address the unique conditions and 
challenges within their basins. The Upper 
Basin DCP (UBDCP) and Lower Basin DCP 
(LBDCP) would be implemented through a 
set of agreements and federal legislation.

The UBDCP is designed to protect 
critical elevations at Lake Powell and help 
ensure continued compliance with the 1922 
Colorado River Compact. The UBDCP 
would authorize storage of conserved water 
in the Upper Basin that could help establish 
the foundation for a demand management 

Arizona Active Management Areas

ARIZONA cont’d on page 31
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F E A T U R E

Alaska Water Resources: 
an Exception to the Rule(s)

Dave Schade is the water resources section chief for the 
Alaska Department of Natural Resources’ Division of 
Mining, Land and Water. He recently sat down with the  
Guest Editor Brenda Bateman for an interview focused 

on  why Alaska’s approach to water resources planning is so 
different from other U.S. states and where Alaska places its  
focus and staff resources.

slope, an arctic desert. These are all 
complex systems. We have systems that 
are glacially-driven and systems that are 
groundwater-driven. We have land masses 
that are tundra with continuous and 
discontinuous permafrost, dry uplands and 
wetlands, which means that we manage 
water in many different ecosystems.

The Water Resources Section has a 
team of 20 professionals, including four 
hydrologists, two dam safety engineers and 
13 adjudicators.

Q: How would you describe the 
size and scope of the water use?

One of the challenges we have is that 
we don’t have data. Another challenge is 
that our industries are very unique. Each 
year on the north slope, the oil and gas 
industry builds about 200 miles of ice 
roads across frozen lakes and permafrost 
(frozen land), using about a million 
gallons of water per mile. Other major 
uses include the construction industry, 
which builds and maintains infrastructure; 
the fishing industry, which uses process 
water; and municipal customers who use 
water for drinking and domestic use, as 
well as cooling of large building and other 
light industrial uses. There is very little 
agricultural irrigation in Alaska, less than 
1,000 acres.

We really don’t know what the actual 
volumes of use are. We’re a hundred years 
behind all the other states in collecting that 
type of data.

Q: Talk about why Alaska does  
not conduct state water planning, 
per se.

Water planning requires data. You have 
to know what you have so you can plan for 
the future. When I took the job as Chief six 
years ago, we were working on a hydrologic 
model in only one area of the state. We’re 
a prior appropriate state with water held as 

LO
N

ER
O

C/
SH

U
TT

ER
ST

O
CK

.C
O

M

Q: Provide some context. How do 
you describe the size and scope 
of the land area your section has 
responsibility for?

A: Alaska is its own time zone. We 
have the northernmost, easternmost and 
westernmost point in the in United States 
because of our crossing of the international 
dateline. We manage the use of all water in 
the entire state of Alaska, including state, 
private and federal lands. We supervise  
all 586,412 square miles of the state— 
43 percent of which is wetlands. We have 
more than three million lakes with an area 

greater than one acre, 167,000 identified 
rivers and streams and, 34,000 miles of 
coastline. Sixty percent of the freshwater in 
the United States is in Alaska. But, unlike 
the rest of the states, a large portion of 
Alaska’s water is in frozen form.

We also assist our Division and other 
Department Divisions in the management 
of 100 million acres of state-owned uplands 
and an additional 60 million acres of 
submerged trust land (tidelands and other 
navigable rivers).

Our climates range from rainforests, 
temperate coastal zones and on the north 

Brenda Bateman
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a public resource. People still believe that 
there is ‘plenty’ of water. Only recently 
have we faced scarcity and begun to 
collect the information we need.

Q: Boast a little here. What 
is Alaska doing with regard 
to water resources planning/
management that you’re most 
proud of?

The Legislature got it right in being 
proactive and managing all water in one 
shop. Managing conjunctively is a huge 
win. The philosophy and law are in place 
and help us manage water as a system. 
Legally, we manage water by its source, 
but we look at it all as one system.

Regarding data, we’re making strides 
there too.
(1) The historic data we did have was in 
paper files. We’re digitizing now.
(2) We’re working with industry to collect 
data more efficiently.
(3) And we’re using remote sensing to 
quickly gauge where water is being used 
across the state.

Fortunately, we have 10 to 20 years 
before we’re in dire straits, so we have 
room to work on this.

I am extremely proud of the Water 
Resources Section staff who does an 
amazing job studying and managing 
the water resources of the state. We are 
absolutely the smallest staff with the  
most water!

Q: Some of the other states have 
only embarked on water planning 
to address very specific issues, 
such as drought, groundwater 
management, or unique needs 
of local areas (basins, regions, 
etc.). Are there similar issues  
you are facing?

A: We are fortunate in that the Alaska 
Legislature passed the Water Use Act 
(AS46.15 in 1966; and in 1984 added 
an instream flow (reservation of water) 
process. Reservations mean water is left 
in the system, instead of fully allocating 
it all for consumptive uses. In effect, this 
allows the Department to consider these 
reservation certifications as another 
“equal” beneficial use. Alaska has been 
pretty proactive in how we manage water. 

The state manages both the surface and 
subsurface water (each is considered a 
separate source) but when necessary, 
we are conjunctively managing surface 
water and groundwater impacts on the 
hydrologic system. We look at the needs of 
the environment and industry at the same 
time, keeping in mind the public interest 
balance prescribed by the Legislature 
(AS46.15.080).

Q: How do you know you’ve 
reserved enough?

For a reservation, we require five 
years of data collection from Alaska 
Fish and Game, U.S. Fish and Wildlife 
Service, or private entities. These data 
must be statistically sound using methods 
approved by the state. As we adjudicate 
each area, we take into account the needs 
of fish and wildlife. Adjudication is used 
proactively, compared to other states. 
The statutes also require a review of 
reservations at least every 10 years.

A gage can cost you $60K per year to 
install, maintain and operate because of 
accessibility issues. Often a helicopter 
ride is required to get in and out of the 
area. Alaska Fish and Game moves their 
gages from place to place because of the 
cost to maintain and operate under icy 
conditions. This is why we do not have 
good long-term hydrologic records.

Q: Who would you say are some 
of the modern leaders /advocates 
of Alaska’s instream protections?

The one person that comes to mind is 
Christopher Estes. Christopher continues 
to push for proactive water management 
in Alaska. He spent quite a lengthy career 
at Alaska Fish and Game, then left state 
government and now continues his  
efforts in the private sector. He remains 
active nationally as part of the Instream 
Flow Council.

Q: Any there any other statutory 
references we should cite here 
that shed light on your areas of 
responsibility?

In Alaska, we always look back to Title 
8 of our Constitution. Article 8, Section 
13 establishes the prior appropriation 
doctrine and that water is a public 

resource. AS 46.15 is our Water Use Act 
established in 1966 with the addition of 
46.15.145 reservation of water criteria 
added in 1984. Our regulations are cited 
at 11 AAC 93, Water Management. Our 
Dam Safety Program operates under AS 
46.17 and our Hydrologists operate under 
AS 41.08.

Q: Where are staff and 
programmatic resources  
mostly spent?

Alaska has been working on 
developing a Tier 3 Water nomination 
process (a designation under the 
Clean Water Act that prohibits further 
contaminants in the water), and has 
been active in defending against the 2015 
Waters of the United States jurisdictional 
changes, but mostly it is focusing its 
resources on active management of 
current water right permit applications.

Q: What water resources issues 
does Alaska see as the most 
pressing now and over the next 
10 to 20 years?

We have areas of limited water in some 
places and we must figure out the amount 
of water before it is fully allocated. We 
always have to carefully manage the 
limited water resources on the north 
slope, and systems to move excess water 
in Southeast Alaska. Challenges are also 
coming from changes in weather patterns, 
which have included changes in the form 
of precipitation. Less snowfall and more 
rain will have an impact on the timing 
and availability of the resource.

We have seen changes in the air flows 
across Alaska, where interior weather 
has seen flows from the Lower 48 states 
instead of from across the Pacific. This 
results in more frequent and volatile 
atmospheric rivers—more extreme events. 
Alaska is also a coastal state supporter 
of the subseasonal to seasonal (S2S) 
work with atmospheric rivers and other 
modeling of weather forecasting. ■

David Schade is the water resources 
section chief in the Alaska Department  
of Natural Resources’ Division of Mining, 
Land and Water.  
Contact: david.w.schade@alaska.gov.
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F E A T U R E

Planning Assistance to States
Partnering with the U.S. Army  
Corps of Engineers
J. Spencer Narron

In the winter of 1996, a series of intense weather events 
struck the Pacific Northwest, causing catastrophic flooding 
across the region. The flood damaged thousands of homes, 
caused more than 20,000 people to evacuate and damaged 

or destroyed millions of dollars of public improvements across 
a four state area. Oregon was hardest hit as the Willamette 
River, which runs through many of Oregon’s most populated 
areas, rapidly exceeded its banks.

Unfortunately, this was not a unique 
event. While the specific sequence of 
weather events that caused the 1996 
flood are uncommon, they are possible 
during any particular winter or spring. 
Additionally the Columbia River, which 
borders Oregon to the north, was only 
at an early flood stage during the 1996 
event. Had the Columbia River flow been 
greater, the outcome of the 1996 winter 
flood would have certainly been much 
worse. Oregon’s largest city, Portland, sits 
at the confluence of the Columbia and 
Willamette rivers and is vulnerable to the 
interaction between these two waterways. 
Given the possibility of repeating 1996-
like conditions, compounded by a 
changing climate and aging infrastructure, 
Portlanders went looking for a method 
of forecasting river response to extreme 
weather events.

Planning Assistance to States 
Example: Conditions on the 
Columbia River

One effort to build such knowledge 
comes from Levee Ready Columbia 
(LRC), a collaborative partnership of 
public, private and community-based 
organizations committed to reducing the 
flood risk along the Columbia River in the 
Portland area. To that end, LRC enlisted 
the assistance of the United States Army 
Corps of Engineers (USACE) and the 
United States Geological Survey (USGS) to 
collaborate on a study of future  
river conditions.

In this case, USACE and USGS 
possessed distinct knowledge useful 
to understanding how the river system 
responds to extreme weather events. 
The team mapped river conditions and 
calibrated existing river models to extreme 
high flow events like the 1996 flood. 

The 1996 Portland Flood

The 1996 Portland Flood
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Then, they used potential future climate 
conditions to assess the possible increase in 
severity during extreme yet plausible events 
similar to the 1996 flood. The team worked 
closely with LRC staff to scope the project 
and provide regular briefings on the results 
of their analysis and their methodology. 
The publication of their report paper 
is pending final review but should be 
available via USGS soon.

The USACE/USGS analysis of the 
future river conditions is just one of the 
many applied scientific studies that LRC 
has commissioned since its inception in 
2014. For example, the Federal Emergency 
Management Agency (FEMA) sponsored 
a risk assessment of the damage caused by 
levee breeches in significant flood events 
along the lower Columbia. This assessment 
was recently completed by the Oregon 
Department of Geology and Mineral 
Industries (DOGAMI). Concurrently, 
the partnership also completed a 
comprehensive geotechnical assessment 
of the levee system, along with economic, 
environmental and community  
asset inventories. This multi-pronged 
planning approach demonstrates  
one of the best ways to conduct 
intergovernmental partnerships.

Following these years of investigative 
work, LRC is now involved with a new 
significantly larger USACE feasibility study 
that received Congressional approval in 
2018. Although still in its infancy, the study 
will build on: the wealth of information 
garnered through the geotechnical 
investigations; interior drainage reports; 
inventories of economic, community 
and environmental assets; and long-
range capital plans already developed by 
LRC. The study will develop additional 
information and expand the range of 
alternatives for improving deficiencies 
in the 27-mile Portland metro area levee 
system. Although USACE is the prime 
partner in the new study, the groundwork 
of solid intergovernmental relationships 
fostered by LRC will undoubtedly be 
incredibly helpful to overall success.

By seeking assistance from USACE, 
USGS and other agencies, LRC combined 
its robust local knowledge of the system 
with the broad competencies of the 

partner agencies. This intergovernmental 
cooperation will better inform the 
decisions made along the Columbia 
River levees. Yet the USACE/USGS study 
could not have occurred without legal 
authority. In the case of USACE, the agency 
supported LRC via the Planning Assistance 
to States (PAS) program.

Water Resources Development  
Act Section 22

Congress authorized USACE 
“to cooperate with any State in the 
preparation of comprehensive plans for the 
development, utilization and conservation 
of the water and related resources,” 
in Section 22 of the Water Resources 
Development Act (WRDA) of 1974. Over 
time, the authority evolved so that USACE 
not only has the authority to assist with 
comprehensive water plans, but also to 
provide technical assistance, including the 
provision and integration of hydrologic, 
economic, or environmental data and 
analysis. While cost sharing requirements 
vary depending upon the type of work, the 
common theme among all PAS activities is 
that they are grounded in state water plans.

For practical reasons, the definition 
of a water plan is reasonably broad. A 
state may have a specific comprehensive 
document, or a variety of water planning 
documents focused on hazard mitigation, 
long-term sustainability, changing 
hydrologic conditions, climate change and/
or resilience. 

In fiscal year (FY) 2018, there were 
40 new Planning Assistance to States 
activities. Congress appropriated $9 
million for Planning Assistance to States in 
FY 2019 and has conducted nine additional 
activities so far. The average cost for each 
is $175,000.

Connection to State Water Plans
In Oregon, the central water plan is 

the Integrated Water Resources Strategy. 
This document provides the public 
information regarding the anticipated 
challenges and desired objectives for the 
future of Oregon’s water resources. While 
the State has its own practical purposes 
for such a document, it also provides clear 
justification for assistance requests from 

USACE in order to leverage its capacity 
specifically in regards to the PAS program.

Experience indicates that individual 
localities are often best suited to know 
their needs and challenges. However, 
lacking specific expertise may be the 
greatest roadblock for local, state or 
tribal governments in addressing those 
challenges. Where capacity or lack of a 
specific expertise is the issue, USACE 
may provide an answer. USACE employs 
a broad variety of planners, economists, 
biologists, natural and cultural resource 
professionals and of course, engineers. 
When a state, local, or tribal government 
requires assistance with water planning, 
the PAS program is just one way USACE 
can lend its expertise to interested parties 
and fulfill our role as the nation’s engineer. 
Potential sponsors considering such 
assistance should contact their  
local USACE district and determine  
the next steps. ■

J. Spencer Narron is a program analyst for the 
Planning, Programs and Project Management 
Division of the United States Army Corps 
of Engineers – Portland District. Contact: 
James.S.Narron@usace.army.mil.

Experience indicates 
that individual 
localities are often 
best suited to know 
their needs and 
challenges. However, 
lacking specific 
expertise may be the 
greatest roadblock 
for local, state or 
tribal governments 
in addressing those 
challenges.
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F E A T U R E

State Water Plans: 
Monographs  
from 17 States
Brenda Bateman, Scott Kudlas, Pat Fridgen, Alyssa Mucken

The American Water Resources Association (AWRA) 
convened its third National Leadership Institute (NLI) 
Workshop for State Officials during November 2017. 
Officials who have responsibility for developing state 

water plans gathered during a three-day period to compare 
notes about the process they use and technical pieces 
included in the final product. Their professions were diverse 
and included engineers, planners, scientists, economists  
and other disciplines.

The workshop covered a wide variety 
of topics, including the latest updates on 
groundwater policy, water governance 
models, open source data tools, the 
fundamentals of integrated water resources 
planning and how to build support for 
water planning. Discussions quickly 
turned to the desire to create a collection 
of monographs, describing the themes and 
lessons learned during the creation of state 
water plans. The intent was to help states 
with their water resources planning in the 
years ahead by sharing some of the proven 
options for process and content that states 
already use.

Developing the Monographs. To 
write a consistent set of monographs, we 
asked the authors to follow a common 
format, providing an “elevator speech” that 
succinctly describes the purpose of each 
water plan. From there, we asked them to 
point the reader to the statutory authority 
directing their efforts. Authors then 

described the planning horizons, scheduled 
deadlines and current status of their plans. 
They have provided a summary of the 
process used and the resulting components 
contained in each plan. Authors also took 

the time to make some observations about 
the challenges overcome and the challenges 
that remain with these efforts. Finally, they 
provided a sense of scope and scale, both 
geographically and financially.

Respondents from 17 states—one 
third of U.S.—contributed monographs 
of their state water plans, as depicted on 
the accompanying map. The geography is 
diverse, with a wide range of hydrological, 
geological and meteorological conditions 
represented. Various legal, political and 
funding systems are represented as well.

Purpose of a State Water Plan. The 
breadth of experience and scope reported 
by these 17 states is wide. While most of 
these plans are rooted in a traditional water 
supply plan, some also reach into the realm 
of environmental protection, protection 

17 States Contributed Monographs  
of Their State Water Plans
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of public health and long-term climate 
forecasting. Some states specifically 
note that the purpose of the plans grew 
out of a need to be prepared for extreme 
events such as drought. Other states are 
using these plans to clarify policy, build 
technical tools and forge relationships 
with stakeholders, communities and 
partners. A few states are using their 
plans to vet and queue up water-
related projects for future funding or 
permitting. Most plans will require 
some type of authorization or funding 
from the state legislature in order to 
ensure full implementation.

Legal Context. We also asked 
participants to describe the broader 
legal context that they have historically 
used to allocate or manage water. 
States begin with very different legal 
frameworks, with eastern and mid-
western states generally following the 
riparian doctrine, and western states 
generally following the doctrine of 
prior appropriation. Some, in practice, 
use a hybrid or variations of the two to 
manage their surface water.

Descriptions of groundwater 
law varied even more. Groundwater 
management relies on the “rule 
of capture” in several states, or on 
permitting systems that incorporate 
“types of use,” “available draw-down,” 
or “prior appropriation” conditions. 
California and Texas are less specific, 
describing “sustainable groundwater 
management” in the case of California 

draws upon traditional knowledge and 
modern technology as well. Other states 
are more limited in input, drawing on 
information from technical advisory 
committees and staff, which is a faster 
but less inclusive process. Several states 
had elected officials who championed 
the process and some had access to 
private sector consultants or university 
researchers who contributed technical 
analysis or provided facilitation services.

Most states have assigned responsibility 
for adoption of the state water plan 
to the executive branch agency or 
commission responsible for water 
allocation or planning. Surprisingly, very 
few respondents—Arkansas, Georgia 
and Connecticut—noted that the state 
legislature has any role at all in plan 
adoption. Two of the states, Washington 
and Nebraska, do not produce state water 
plans at all, only local ones.

Trends. In general, states are trying 
to supplement, or even supplant, their 

written documents with interactive, 
web-based platforms that can 

provide much more detailed 
information to readers with 

varied interests. Several 

State Water Plan Adoption

and “desired future conditions” in the case 
of Texas.

Planning Horizon and Frequency of 
Update. Generally, state water planning 
efforts look three, four or five decades into 
the future. Minnesota uses “long-range” 
as its planning horizon and Washington 
leaves this up to each water resources 
inventory area.

Most states require updates every five 
years. This allows for long-term forecasting 
and planning, while continuing to account 
for new information.

Nebraska and Washington do not 
produce a state plan per se, only individual 
local plans. Utah produced its most recent 
state plan in 2001, while Missouri produced 
one in 2003. The rest have produced a state 
water plan within the past decade, as noted 
on the timeline. Arkansas, Minnesota and 
North Dakota produce a variety of related 
documents; only the state water plans are 
noted here.

The Process of Adopting State Water 
Plans. Some states use a wide-open 
process, collecting and using input from 
the public, tribes, local communities 
and advisory committees. This brings 
in a broader set of goals and values, and 
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produce short publications that include 
issue background and recommended 
actions; these publications are often 
accompanied by much lengthier 
technical appendices.

Challenges are wide-ranging and 
persistent, and include challenges 
with process (e.g., adequate funding, 
sufficient data collection, time 
constrains and meaningful stakeholder 
participation) as well as challenges 
with technical issues, such as declining 
groundwater levels and increased 
frequency of extreme events such as 
flood and drought.

Scope – Geography. The geographic 
scope of these plans ranges widely. 
Some states (California, Connecticut, 
Minnesota, Missouri, New Jersey, North 
Dakota and Oregon) have focused on 
creating high-level, statewide documents 
with discussion about state policy, law 
and budgets, while others have focused 
on the characteristics and needs of the 
individual basins or watersheds. Two 
states (Nebraska and Washington) 
develop basin-level plans and no state 
plans at all. The rest of the respondents 
(Arkansas, Colorado, Georgia, 
Montana, Oklahoma, Texas, Utah and 
Virginia) begin with basin-level plans 
or recommendations that then roll-up 
to inform the state plan. Most states, 
regardless of whether they began their 
analysis at the state or the basin level, 

seem to be gravitating towards doing 
both in the future.

Scope – Budget. The cost and level 
of effort to develop these plans also 
run the gamut. For developing the 
plan, California allocates $3.5 million 
per year plus staff time and expertise, 
compared to $120K per year for planning 
in Oregon, including staff time and 
expertise. Three states provide match 
funds to access the Planning Assistance 
to States program at the U.S. Army 
Corps of Engineers and four retain CDM 
Smith as a contractor.

Contributors to the monograph are 
public servants from across the United 
States. Among their many strengths 
is a desire and willingness to plan for 
the future in a way that is thoughtful 
and deliberate. We hope that sharing 
their stories will inspire others to do 
the same. The resulting collection of 
monographs, along with a summary of 

themes and issues, can be found on 
the AWRA publications page: ■

Brenda Bateman is past president 
of AWRA and the administrator of 
the Technical Services Division 
for the Oregon Water Resources 
Department. She co-chairs Oregon’s 
Drought Readiness Council and 
served as co-editor of the state’s 2017 
Integrated Water Resources Strategy. 
Contact: Brenda.O.Bateman@ 
oregon.gov.

Co-Authors:
Scott Kudlas, Virginia Department 
of Environmental Quality. 
Scott.Kudlas@deq.virginia.gov
Patrick Fridgen, North Dakota State 
Water Commission. 
PFridgen@nd.gov
Alyssa Mucken, State of Oregon. 
Alyssa.M.Mucken@oregon.gov

Annual Planning Budgets

Geographic Scope of Plans
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W H A T ’ S  U P  W I T H  W A T E R ?

IN NORSE MYTHOLOGY, the nine realms 
that constitute the Cosmos are all connected 
by Yggdresil, the great Tree. Among these 
are the realms of the gods Asgard, the realm 
of the Aesir or the traditional Norse gods 
and Vanaheim home of the Vanir, god of 
fertility and the future. Also among the 

Some say the world will end in fire, 

Some say in ice. 

From what I’ve tasted of desire 

I hold with those who favor fire.  

– Robert Frost “Fire and Ice”

WET AND DRY GIANTS 
The “End of the World” in Flood and Drought
By Eric J. Fitch

realms of Light are Alfheim the realm of 
the Light Elves and Midgard the realm of 
Humans/Man. Among the realms of Dark 
and threats to the Light are the realms of 
cold Jotunheim, home of the Frost Giants 
and Nifheim the place of primordial ice and 
snow. Muspelheim was the realm of fire and 

lava and home to the Jotunn and their king 
Surt. Although there are other realms, these 
two of fire and ice represent the greatest 
threats to the gods, humans, light elves and 
indeed all of Creation. This belief that the 
ultimate threats to existence come from the 
polar forces of Fire and Ice is consonant with 

M
O

R
PH

IU
S 

FI
LM

/S
H

U
TT

ER
ST

O
CK

.C
O

M



26 • Water Resources IMPACT   January 2019

ancient cultures from around the world. 
Robert Frost drew upon this concept in his 
poem “Fire and Ice.”

In much of the discussion of the 
short and long term impacts of climate 
change and water resources, there seems 
to be a similar Apocalyptic dichotomy 
developing in the analysis. The “end 
of the world” dichotomy seems not to 
focus on fire and ice but wet and dry. 
There are concerns for regions which 
are being affected by too much water 
creating flooding, sea level rise and 
intensifying storm events. Then there 
are regions being affected by decreasing 
precipitation, desertification, intensifying 
fire events and other consequences of 
having too little water. Climatic zones 
are shifting. In the United States, there 
has been a bias in our preparation for and 
adaptation to the wet side of the equation; 
a greater emphasis on where the impacts 
will be from and excess supply of water/
atmospheric moisture. 

Recent events linked to impacts from 
decreasing water supply and drought may 
help to steer action toward lessening these 
long term impacts of climate change. 
Drying/drought and resultants seems 
to being bring an end to the world as we 
know it in many regions throughout the 
United States and the World.

The 2018 fire season on the U.S. 
West Coast and Alaska was particularly 
pronounced and deadly, especially in 
California. The causality of the severity 
of the impacts is pretty much self-evident 
to the truly objective. Development, 
especially of housing, into heavily forested 
areas, which for decades we have engaged 
in fire suppression despite an increasing 
understanding of fire as a necessity in 
certain ecologies combined with increasing 
and prolonged periods of drought led to 
costliest and deadliest season in  
California history. It was in many places 
as if the Jotuun and Surt were loose within 
the Realm. 

Water resources driven by climate 
change including the effects of long term 
drying are becoming ever more urgent 
in our policy choices. Adaptation is not 
something just to be considered for future 
action by decision-makers “down the line” 
but something in the here and now. The 
“Camp Fire” of 2018 in northern California 
killed over 80 people, three times the 
number of the three next deadliest fires 
in California history. The fire destroyed 
over 18,000 structures; more than the next 
7 most destructive wildfires in California 
history. The fire burned over 153,000 acres. 
As was pointed out by many State and local 
officials, this was the worst but far from the 

only major fire in California and up and 
down the Coast from California through 
the Pacific Northwest, British Columbia 
and into Alaska. 

Although extending the human built 
environment deeper into forested areas 
and a history of fire suppression (not 
including raking) contributed to this 
fire season, the biggest reason is that 
climate change is driving a shift from 
Rainy Season to Fire Season timing and 
boundaries. Recognition of the reality 
of climate change, action/programs/
policies to lessen the long term rise of 
global temperature and the resultant 
environmental impacts, and to adapt 
to the current and inevitable changes 
must be taken. It will take leadership by 
the global community of nations, U.S. 
governments from federal through local 
levels and partnerships with the private 
sector, the non-profit and not-for-profit 
sectors and individual citizens. If not, 
than the “End” coming by fire and ice, 
wet or dry will not be the realm of myth 
or the source of poetry, but the reality of 
our lives. . ■

Eric Fitch is an associate professor 
and director of environmental science 
at Marietta College. Contact: firche@
marietta.edu. 
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BOOK REVIEW
The Death and Life of the Great Lakes by Dan Egan
(W.W. Norton & Co., 2017, 364p)
Review by Michael E. Campana

LATELY MY ONLY connection to the Great 
Lakes has been to scold people who claim 
that the Great Lakes hold 20% of Earth’s 
freshwater. For that to be true you need to 
insert ‘liquid surface’ or at least ‘surface,’ as 
a modifier to ‘freshwater.’

You can bet Dan Egan, the award-
winning Great Lakes reporter for 
the Milwaukee Journal Sentinel, doesn’t 
make the aforementioned mistake nor 
any others that I could detect. As a 
WaterWonk who grew up in a Great Lakes 
state (New York) I admit to a fascination 
with the Great Lakes but a distinct lack 
of knowledge about such a huge body of 
water. Egan not only more than sated my 
knowledge gap but also left me with a 
sense of wonderment and concern for the 
Great Lakes and their future. My concern 
is further amplified when I hear and read 
reports of cuts in Great Lakes funding by 
the U.S. federal government. 

Egan, who is (surprisingly!) the only 
full-time Great Lakes beat reporter on an 
American newspaper, knows his stuff when 

it comes to ‘North America’s Mediterranean 
Sea’. He correctly notes that the lakes are 
really a single, huge, slow-moving river 
as the water moves inexorably downhill 
from Lake Superior to Lakes Michigan and 
Huron (actually one huge lake), then to 
shallow Lake Erie and then over Niagara 
Falls to its natural outlet at the east end 
of Lake Ontario: the St. Lawrence River/
St. Lawrence Seaway. That, Egan says, is 
the lakes’ ‘front door’, first opened by the 
Erie Canal in 1825. He then proceeds to 
explain all the crap that has entered through 
the front door (think sea lampreys, zebra 
mussels, et al.). Egan notes that George 
Washington envisioned a way to connect 
the Great Lakes with the East Coast, lest the 
settlers ‘out west’ lose touch with the East 
Coast elite and link with Canada or Spain.

Egan has no great fondness for the St. 
Lawrence Seaway, which brought ocean-
going ships from Europe and elsewhere 
knocking at the front door with assorted 
goodies and baddies in their holds. Until the 
Seaway, Niagara Falls formed an effective 
barrier for the four upper lakes (although 
the Erie Canal, which I finally stumbled 
upon in 2015, let some things in). Too bad 
the Seaway was too small from the start. 
Why? Egan explains all that.

If there’s a front door, there’s probably a 
back door, right? That would be the Chicago 
Sanitary and Ship Canal, which the City of 
Chicago opened in 1900 by reversing the 
flow of the Chicago River so that it flowed 
away from Lake Michigan and into the 
Mississippi basin. That bit of engineering 
legerdemain kept the city’s sewage out of 
its drinking water supply—polluting the 
Mississippi instead.

So now the Great Lakes were connected 
to a huge basin—40% of the conterminous 
United States. Both doors were not very 
effective at keeping things in or out. Imagine 
the resulting mischief: the lakes could swap 
zebra and quagga mussels for Asian carp!

There’s more, too. Think toxic algal 
blooms in shallow western Lake Erie. 
Phosphorus-laden runoff, invasive mussels 
and microcystis. Dredging woes. Climate 
change wreaking havoc with lake levels, 
lakefront property and shipping. Thirsty 
Westerners reaching for their 1,000-mile 
straws. And as for that phosphorus stuff, 
we can blame a German alchemist in 1669 
for isolating the elemental form. Yes, Egan 
gives us history and personalities.

In the final chapter, ‘A Great Lake 
Revival’, Egan expresses some hope for 
the future. Both doors need to be closed—
now! He worries that ignorance, not water 
profiteers or mussels, is the biggest threat to 
the ‘life’ of the Great Lakes. 

I would concur with that ‘ignorance’ 
assessment. But I also think the governors 
of the eight Great Lakes Compact states 
will find it difficult to deny water to 
those in their own state but outside the 
boundaries of the Great Lakes watershed. 
The recent Waukesha case may be a 
harbinger. We’ll see more, I suspect.

This is a wonderful, moving book and 
a call to action. Like other great nonfiction 
water writers—Cynthia Barnett, Charles 
Fishman, John Fleck, Marc Reisner—
Egan writes with passion, crafting stories 
that interweave science, policy, the law, 
sociology, history, personalities and more. 
It’s a joy to read this book. The National 
Academies agree with me—Egan’s 
masterpiece won the 2018 Communication 
Award in the book category.

I now understand why Egan is alone 
when it comes to full-time Great  
Lakes reportage.

No one else can touch him.
Note: This review begins a new section 

for Water Resources IMPACT. We’d like one 
review for each issue. If you are interested 
in reviewing a water or water-related book, 
film, etc., let me know— 
aquadoc@awra.org. ■
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Delaware, New Jersey and National 
Capitol Area State Sections Host 
National AWRA Annual Conference

Last November the Delaware Section of AWRA, in partnership with members 
of the New Jersey and National Capitol State Sections hosted AWRA’s 53rd Annual 
Water Resources Conference in the heart of Baltimore’s downtown. The conference 
included 66 technical sessions and explored today’s water resources issues and 
challenges, including global issues such as resiliency, data, science, engineering, 
governance, public policy, communication and education, as well as local topics such 
as the Chesapeake Bay and Delaware River watersheds. We also immersed ourselves 

in the numerous networking events organized by the committee. A special thank you to all of the state sections that 
donated to the conference’s silent auction, which raised over $1,200 for the Richard A. Herbert Memorial Scholarship 
fund. Thank you to all those who helped make this conference a huge success. It was great to see so many new and old 
faces and to connect on all things water while in Charm City!

Left to right: AWRA 
President Brenda 
Bateman poses with 
members of the 2018 
Annual Conference 
Planning Committee 
including Kathy Hale, 
Kelly Mott LaCroix, 
Dierdre Crowl, Greg 
Hoffmann, Kate 
Hutelmyer, Jillian 
Young, Katheryn Pyle 
and Martha Narvaez

AWRA 
Executive 
Vice President 
Ken Reid says 
goodbye 
after 37 years 
with the 
association

Indiana Water Resources Association Holds 
2018 Fall Meeting with the Indiana Water 
Monitoring Council

The Indiana Water Resources Association (IWRA) co-sponsored a meeting with the 
Indiana Water Monitoring Council on October 29, 2018. This meeting attracted over 100 
participants and provided great discussions on Indiana’s responsibility to manage our water 
resources. The meeting was kicked off with a presentation by Robert Glennon on “Our Future 

in a Warming, Water-Stressed World.” The members then heard actions taken in Indiana through the Indiana Water 
Summit and proposal to establish Water Infrastructure Study Areas. As a result of this meeting IWRA issued a statement 
that supports a state-wide water planning initiative that includes the designation of water planning regions to address 

water resources quality and quantity questions.
During the meeting we heard from next year’s president, Ginger Davis ideas 

for the 2019 Spring Meeting. Ginger is looking at holding the meeting in June 
2019 at the Oakwood Inn on Lake Wawasee in Syracuse, Indiana. She has two 
working themes; Data Needs or Water Quality and Health.
Robert Glennon, Keynote Speaker for 
IWRA Fall Meeting 
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AWRA Wisconsin Seeks Submissions 
 for Annual Meeting

AWRA Wisconsin is looking forward to our 43rd Annual Meeting on February 28 
and March 1, 2019 at the Lake Lawn Resort in Delevan, WI.

This year’s theme, “Clearing the Waters: Effective Science and Communication,” 
seeks to highlight the successes and challenges of conducting and communicating 
science in an age of skepticism. We encourage submissions on topics related to this year’s 
theme as well as for general sessions on research related to hydrogeology, watershed 
management, hydrology, limnology, aquatic toxicology, water chemistry, aquatic ecology, 
climate change and water use.

2019 Annual Meeting details: www.tinyurl.com/AWRA-WI-2019
Highlights from our 2018 Annual Meeting: www.tinyurl.com/AWRA-WI-2018
We hope you will join us in Wisconsin for our 2019 Annual Meeting! ■

THIS IS A NEW regular feature in 
IMPACT intended to update members 
on technical committee activities and 
encourage participation. All AWRA 
members are eligible to join technical 
committees and may do so at any time by 
logging in to Conversations.awra.org and 
then joining the committees that align 
with their interests.

Technology Technical Committee
Submitted by Co-chair David Blodgett

During our meeting at the AWRA 
Annual Conference in Baltimore, the 
Technology Committee agreed to focus on 
the following actions during 2019:
•  Work on engagement through 

conversations and email
•  Finalize policy statement on hydro 

conditioning LIDAR by August 2018
•  Work on branding and outreach for the 

AWRA-Tech conference

•  Plan an IMPACT issue for January 
2020 that leads into the GIS specialty 
conference.

Highlights from the meeting:
•  Discussed the AWRA Geospatial Water 

Technology Conference for April 2020.
•  Title: AWRA Geospatial Water 

Technology Conference
•  Moniker: AWRA Tech
•  Sub Title: A conference on geospatial 

information science and technology 
innovation in water resources.

•  Discussed accomplishments – January 
2018 IMPACT issue and getting the 
National Meeting sessions in place. The 
sessions went very well.

•  Ideas for future activities:
•  Potential for a call for IMPACT articles 

to go out with the GIS conference. 
Could be done with something of 
a template for describing a lidar/
hydrology application in the terms of 
the policy statement.

•  Have the IMPACT issue feed a track of 
sessions at the tech conference.

•  A workshop at the Tech conference could 
help make progress on the elevation data 
for hydro applications topic.

•  Could follow up AWRA Tech with a 
JAWRA special collection to drive home 
some of the themes we end up focusing on.

International Affairs  
Technical Committee
Submitted by Zhuping Sheng

The International Affairs Committee 
will organize an international specialty 
conference on “Water Security, New 
Technology and Institution,” jointly 
organized by AWRA and The Center 
for Water Resources Research, Chinese 
Academy of Sciences (CAS), in Beijing, 
China, September 16-18, 2019. The Call 
for Abstracts will be published soon on the 
AWRA website, www.awra.org. ■

AWRA Technical Committee Updates



 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

A publication resulting from our third National Leadership Institute (NLI) 
Workshop for State Officials.   
Authors were asked to provide a brief description of the purpose of each water plan, 
point readers to the statutory underpinnings, describe the planning horizons, 
scheduled deadlines and current status of their plans and a summary of the process 
used and the resulting components contained in each plan, taking the time to make 
some observations about the challenges overcome and the challenges that remain 
with these efforts. Finally, authors provide a sense of scope and scale, both 
geographically and financially. In the concluding chapter, the publication editors 
highlight some of the common themes and threads observed along the way. 

FOR A LIMITED TIME, AWRA  
IS OFFERING FREE DOWNLOAD! 

DOWNLOAD YOUR COPY TODAY! 

AWRA is pleased to announce:  
STATE WATER PLANS 

 Monographs from 17 States

www.awra.org 
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ARIZONA cont’d from page 17
program, which may be developed in  
the future.

The LBDCP is designed to protect 
Lake Mead from declining to critically 
low elevations by requiring water delivery 
reductions at higher elevations than 
specified in the Interim Guidelines 
and providing enhanced incentives for 
conservation of water to be stored in 
Lake Mead by Arizona, California and 
Nevada. The LBDCP was drafted through 
negotiation by principal representatives of 
the Lower Division States, certain water 
users and the Bureau of Reclamation to 
develop a proposal to avoid catastrophic 
volumetric reductions in the Lower Basin. 
The LBDCP would supplement the 2007 
Interim Guidelines to improve the long-
term sustainability of the system.

Drought in the Colorado River Basin has 
also prompted the Republic of Mexico to 
proportionately share shortages and surpluses 
in the Lower Basin through Minute 323. The 
Minute also establishes a Binational Water 
Scarcity Contingency Plan in which Mexico 
will also undertake water delivery reductions 
in parity and alignment to the Lower Basin 
states, should the LBDCP go into effect.

If adopted, both DCPs and the binational 
water scarcity contingency plan would 
work together to achieve a shared goal of 
reducing the likelihood of reaching critical 
elevations in Lake Powell and Lake Mead. In 
order to enter into the DCP agreements on 
behalf of the State of Arizona, the ADWR 
Director must receive the authorization of 
the Arizona Legislature.

Adoption of the LBDCP is important 
to Arizona, which is at risk of potentially 
catastrophic reductions in water deliveries 
if elevations in Lake Mead continue to fall 
to critically low elevations. To achieve this, 
Arizona established a Steering Committee, 
comprised of key water leaders, water users 
and representatives from all sectors across 
the state, to discuss how to adopt and 
implement the LBDCP within Arizona in 
a way that is acceptable to Arizona water 
users. The Committee identified four 
essential elements needed to successfully 
implement the LBDCP in Arizona – Tribal 
Intentionally Created Surplus (ICS), CAP 
Ag Mitigation, Excess Water Plan and 
Arizona Conservation Plan.

Discussions are ongoing and many 
Arizona stakeholders are working hard to 

develop and finalize agreements within 
Arizona so that the necessary authorization 
from Arizona’s Legislature can be obtained 
early in 2019.

Conclusion
These and many other water planning 

efforts pursued by the state and by local 
entities have been significant in achieving 
sound and effective water governance in 
Arizona. But changing conditions means 
that there is always more to do. Arizona 
will continue to proactively protect and 
enhance its water resources to ensure 
reliable water supplies for current and 
future generations. ■

Einav Henenson is the deputy area director 
for Arizona’s Active Management Areas in 
the Arizona Department of Water Resources. 
Her position includes managing the State’s 
Drought, Conservation and Community Water 
System programs, as well as administering 
the Water Management Assistance Program 
funds. She also serves as the director’s 
designee on the Western States  
Water Council. Contact:  
ehenenson@azwater.gov
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Highlights of the JAWRA Technical Papers
Volume 53, Issue 6, December 2018

THE DECEMBER ISSUE of JAWRA 
covers a broad range of topics 
pertaining to climate and land 
use on streamflows, snowmelt, 
droughts, f loodplain restoration 
and the role of groundwater in 
conjunctive water management.

Sholtes et al. present a 
framework for infrastructure 
designers and managers to 
build and manage riverine 
infrastructure in a manner both 
resilient to hazards  
and more compatible  
with stream ecosystems.

Hensley and Ayers show how 
the streambank video mapping 

system can be combined with an erosion prediction model 
to collect streambank condition data, estimate sediment loads and 
prioritize areas in need of stabilization.

Gellis and Gorman Sanisaca demonstrate how sediment 
fingerprinting helps identify and apportion sediment 
sources, including sediment derived from topsoil and eroding 
streambanks, which are often overlooked sources of sediment  
to streams.

Moltz et al. study how streamflows are impacted by 
impervious cover and conclude impacts can be felt at < 2% of 
watershed area. Further, watershed physical characteristics affect 
streamflow sensitivity to impervious cover.

Bosch et al. use results from several climate change models 
to show climate change is likely to increase costs of meeting  

water quality goals in agriculture in Chesapeake Bay.
Miller et al. develop a database of natural streamflow 

estimates from 1950-2015 for the conterminous United States 
as such estimates are critical for quantifying natural and 
anthropogenic processes contributing to streamflow  
depletion or augmentation and for assessing associated 
ecological effects.

Talebizadeh et al. describe the development and evaluation 
of APEXSENSUN, an open source package that performs 
global sensitivity analysis and assists with calibration of the 
APEX model.

Lyon et al. describe the Nature Conservancy’s Floodplain 
Investment Tool in a case-study and conclude connecting 
people and nature - engaging stakeholders - actually enables 
(rather than inhibits) science based f loodplain restoration.

Hanson et al. develop a new modeling approach that 
captures unique features of thousands of lakes in a lake-rich 
region which enables predictions on the effects of land use and 
climate change on these important freshwater resources.

Beeson et al. demonstrate deep-seated landslides promote 
connectivity among seasonal habitat types - spawning, 
summer rearing and winter refuge habitat - for Coho Salmon 
in the Oregon Coast Range.

Gómez et al. study aquifer responses to rainfall events 
using spectral and cross-correlation analysis. The techniques 
are found useful to support current and future water 
allocations in conjunctive water management.

Nicholson et al. demonstrate how using snowpack melt-out 
data in a predictive capacity may assist regulatory agencies 
make better informed decisions about how to manage water to 
mitigate for late season drought conditions. ■

visit our redesigned website @ www.awra.org
Stay up-to-date!
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In Memoriam:  
Arleigh H. Laycock 1924-2018
AWRA President 1971, AWRA Vice President 1970 
AWRA Director – Canada 1967-1969, AWRA Fellow Member 1974

ARLEIGH H. LAYCOCK of London, Ontario, was the beloved husband of 60 years of the 
late Audrey Jean (Tyrholm) Laycock (d. 2010) and loving father of Deborah Laycock (and 
James Carson) of Ohio, David Laycock of Roberts Creek, B.C. and James Laycock (and Susan 
Michelle Millard) of London and St. Thomas. Arleigh is remembered with love and affection 
by grandchildren Christopher, Julia and Devon and admired and fondly remembered by his 
surviving siblings, Gilbert Laycock of Montreal and Deanna Downton of Calgary.

Arleigh was born in Strathmore, Alberta, the son of the late George Henry (“Harry”) 
and Helia (Riekki) Laycock. He served as a pilot in the R.C.A.F. from 1943-45. After 
graduating from the University of Toronto in 1949, he received his Ph.D. from the University 
of Minnesota in 1957. He held the position of hydrologist with the Eastern Rockies Forest 
Conservation Board from 1952-1955, whereupon he joined the faculty of the Department of 
Geography at the University of Alberta and served as professor until his retirement in 1989. 
Arleigh and Audrey lived in Minnesota, Calgary, Edmonton, Texas, and St. Thomas, Ontario. 
They travelled widely, often on epic journeys. Special thanks to Veterans Affairs and to the 
staff in the Western Counties Wing of Parkwood, St. Joseph’s Health Care, in London, who 
provided such excellent care to Arleigh in the last year of his life. ■ 

Live Webinars 
& Archives 

Individual sessions - $25 
Packages start at - $69 

All purchases include webinar 
recording and slides.

PDH Credit
Available! 

National AWRA 
members ALWAYS
get FREE webinar 
registration!

REGISTER 
TODAY! 

www.awra.org

Date: January 23 | 1:00 PM ET

Keeping the Baby in the Bathwater:
Integrating Climate Resilience within Existing 
Water Planning, Design and Operations
Speakers: John H. Matthews, Alliance for Global Water 
Adaptation; Guillermo Mendoza, USACE Institute of Water 
Resources; Ad Jeuken, Deltares

This webinar is being offered free to all. 
Register online at www.awra.org.

FREE Webinar

944770_Editorial.indd   1 12/10/18   6:09 PM



34 • Water Resources IMPACT   January 2019

2019-2020 
Richard A. Herbert  
Memorial Scholarship 
Opportunities

Background
In 1980, AWRA established the Endowment- Memorial 

Fund to be used for the enhancement of education in 
water resources. The fund has since been renamed the 
Richard A. Herbert Memorial Educational Fund to honor 
Richard A. Herbert—a champion for water resources 
education—who passed away in 1994. In order to carry out 
his vision, AWRA is proud to announce the availability of 
scholarships derived from the proceeds of this fund.

Eligibility & Awards Available
Each applicant must be a national AWRA member. 

At least one $2,000 scholarship will be awarded to a full-
time undergraduate student working toward his/ her first 
undergraduate degree and who is enrolled in a program 
related to water resources for the 2017-2018 academic year. 
At least one $2,000 scholarship will also be awarded to a 
full-time graduate student enrolled in a program relating 
to water resources for the 2017-2018 academic year.*

Selection Criteria
The undergraduate scholarship will be awarded to 

the student most qualified by academic performance. 
Measures of academic performance include the 
cumulative grade point average, relevance of the 
student’s curriculum to water resources and leadership 
in extracurricular activities related to water resources. 
The graduate scholarship will be awarded to the student 
most qualified by academic and/or research performance. 
The measures of academic performance are identical to 
those of the undergraduate scholarship with the addition 
of the quality of the student’s research and its relevance to 
water resources. Recipients will be selected by the AWRA 
Student Activities Committee and announced during 
summer 2018.

Application Process
A complete application packet contains:

•  Title page that includes the applicant’s full name, permanent 
mailing address, email address, phone number where he 
or she may be easily reached and the type of scholarship 
(undergraduate or graduate).

•  Two-page summary (approx. 500 words) of his/her academic 
interests and achievements, extracurricular interests and 
career goals as they relate to the above selection criteria.

•  Resume or curriculum vitae.
•  Three signed letters of reference from professors and/ or 

advisors. Letters of reference MUST include the signatures of 
the referee—PDFs of the signed letters work best.

•  Transcripts of all college courses (undergraduate and 
graduate). Legible copies of “Issued to Student” transcripts are 
acceptable to save on fees but unofficial grade reports (such as 
those students can access from their online student accounts 
at the university) are unacceptable.
Application packets that include unofficial grade reports 

will not be considered.
•  Application packets should be submitted electronically 

to info@awra.org and limited to 5mb in size to ensure 
delivery. All applications must be submitted in their entirety. 
AWRA will provide an acknowledgement of receipt of your 
application but will not provide updates to your application 
status or request missing information. Please make sure your 
application is complete when it is submitted. We look forward 
to hearing from you.
Deadline: All applications and supporting materials must be 

received electronically by APRIL 23, 2019.
Questions? Call AWRA at (540) 687-8390 or send an email 

to info@awra.org ■

*The AWRA Board of Directors may, at its sole discretion, 
approve additional scholarship awards, based upon the 
performance of the Memorial Fund.
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And now, it's as easy as one...two... (no three necessary!).  
 
1. Grab your credit card 
2. Go to www.awra.org and click on RENEW TODAY.  
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and/or post a query on Conversations.awra.org and interact with other professionals who, like you, are creating the day-to-day 
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Additional
2019 AWRA
Conferences

AWRA Annual Water
Resources Conference 

November 3 - 7, 2019
Sheraton Salt Lake City Hotel
Salt Lake City, UT 

International Conference on
Water Security, New
Technology and Institutions 
Held jointly with the Center for
Water Resources Research,
Chinese Academy 
of Sciences

September 16 - 18, 2019
Beijing, China 

2019 AWRA Spring
Conference
Integrated Water Resources 
Management: From Policy
to Practice

www.awra.org

March 23 - 27, 2019
Embassy Suites by Hilton - Downtown
Old Market, Omaha, NE

Early Registration Deadline:  
March 4, 2019

Whether your organization has been 
practicing IWRM for years or is just 
starting to explore how it can support your 
mission, this conference will expand your 
knowledge and understanding and 
connect you to practitioners and 
policy-makers who are also seeking to 
improve and share. In Omaha, we will 
confer about what policy conditions are 
needed for IWRM to succeed, what has or 
hasn’t worked in IWRM, and what 
innovative data and tools are being 
developed and used to support IWRM.
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2019 AWRA 
Summer
Conference
Improving Water 
Infrastructure Through
Resilient Adaptation

June 16 - 19, 2019
Nugget Casino Resort
Sparks, NV

Abstract Submittal Deadline: 
February 25, 2019

www.awra.org

This conference seeks to bring together 
a diverse multi-disciplinary group of water 
professionals - both thought leaders and 
on-the-ground implementers - to 
disseminate, share and learn about 
cutting-edge solutions aimed at building 
resilient infrastructure and improving 
human adaptation to hydrologic risks. As 
with other AWRA conferences, the 
conference seeks to present excellent 
networking opportunities and build an 
exciting conversation around water 
resources resilience. Other proposed 
highlights include - multidisciplinary 
workshops focused on improving 
physical and policy infrastructure 
resilience and proactive adaptation 
as well as opportunities for students to 
present their research and network with 
water professionals in the �eld.




