Evaluation of Water
Utility Planning in Indiana
A survey of best practices, challenges, and needs

October 2015

This report has been prepared pursuant to Senate Bill 474
for presenta on to the Indiana State Legislature

October 2015

The Indiana Finance Authority acknowledges the contribu on of INTERA
Incorporated for the crea on of this report. INTERA was assisted by staﬀ
from Lochmueller Group and Curry and Associates, Inc. See Appendix A
for professional biographies of contribu ng members.

TABLE OF CONTENTS
TABLE OF CONTENTS.................................................................................................I
LIST OF FIGURES ...................................................................................................... II
LIST OF TABLES ....................................................................................................... III
LIST OF APPENDICES .............................................................................................. III
HIGHLIGHTS............................................................................................................. 1
1.0

HOW UTILITIES PLAN FOR THE FUTURE ........................................................ 5

2.0

INTERPRETATION OF SURVEY RESPONSE .................................................... 21

3.0

AGENCY RESPONSIBILITIES FOR WATER IN INDIANA .................................. 38

4.0

SUMMARY OF FINDINGS.............................................................................. 52

LITERATURE CITED ................................................................................................ 56
APPENDICES .......................................................................................................... 57

i

LIST OF FIGURES
Figure 1. List and location of the communities served by the utilities surveyed. ....................... 2
Figure 2. Timeline and steps taken to complete the requirements of SB 474. ........................... 5
Figure 3. Distribution of the water supply for the population of Indiana (2014). The 20 utilities
surveyed deliver water to about 30% of the state population. .......................... 9
Figure 4. Number and size of Community Water Systems (CWS) in Indiana relative to the
number and size of those in the survey............................................................... 9
Figure 5. Percent of surveyed utilities that are regulated by the IURC and the percent
of utilities in Indiana that are regulated by the IURC ........................................ 10
Figure 6. Number of utilities surveyed in each region of Indiana. ............................................ 11
Figure 7. Utility survey results for questions regarding water supply yield. ............................. 12
Figure 8. Utility survey results for questions regarding neighboring water users and
monitoring. ........................................................................................................ 13
Figure 9. Utility survey results for questions regarding water quality. ..................................... 14
Figure 10. Utility survey results for questions regarding demand planning? ........................... 15
Figure 11. Utility survey results for questions regarding shortage, drought, and conservation
plans. .................................................................................................................. 16
Figure 12. Percentage of utilities with planned investment in next 5 years ............................. 19
Figure 13. Surface water intakes by water‐use sector in Indiana (Chamber, 2014). ................ 22
Figure 14. Groundwater wells by water use in Indiana (Chamber, 2014). ................................ 23
Figure 15. Population change by county in Indiana from 2000‐2010 (Kinghorn, 2012). .......... 25
Figure 16. Regional results of the utility survey regarding knowledge of yield of utilized water
resource. ............................................................................................................ 27
Figure 17. Regional results of the utility survey regarding concern for upstream users. ......... 28
Figure 18. Regional results of the utility survey question asking if the utility monitors the
source water. ..................................................................................................... 29
Figure 19. Utility survey results regarding hurdles to planning. ............................................... 32
Figure 20. 2014 Groundwater nitrate concentrations in water supply wells in Indiana........... 35
Figure 21. 2014 Surface water nitrate data measured at fixed stations throughout Indiana. . 37
Figure 22. Timeline of recent water resource planning efforts in Indiana. ............................... 39
Figure 23. Results of the agency survey. Each agency determined which responsibilities were
either core, limited, or not their responsibility. ................................................ 44
Figure 24. Self‐reported data flow among agencies surveyed for this report. ......................... 45
Figure 25. Rank ordered agencies according to their data sharing response. .......................... 47
Figure 26. Most important needs for planning and management according to fill‐in‐the‐blank
question on the survey. ..................................................................................... 48

ii

LIST OF TABLES
Table 1. Summary of 5‐year capital investment plan and UPIS for surveyed utilities. ............. 19
Table 2. Reported mission overlap by agencies. ....................................................................... 42
LIST OF APPENDICES
Appendix A. Utility Survey Team
Appendix B. Senate Bill 474
Appendix C. Utility Survey
Appendix D. Fiscal Sustainability and Infrastructure in Indiana
Appendix E. Proposal for Consolidation of Indiana’s Water Regulatory Program
Appendix F. Agency Survey
Appendix G. Spatial Analysis of 20 Selected Water Utility in Indiana

iii

HIGHLIGHTS
Why the IFA did this study
The Indiana Finance Authority (Authority or IFA) is a body corporate and politic,
not a State agency and though separate from the State, the exercise by the
Authority of its powers constitutes an essential public function. The Authority
was created in 2005 under IC 4‐4‐10.9 and 4‐4‐11, et seq. and is governed by a
five‐member board including the State Treasurer, State Budget Director and
three members appointed by the Governor. One of the statutory purposes of
the Authority is to oversee State debt issuance and provide efficient and
effective financing solutions to facilitate state, local government, and business
investment in Indiana. In addition, the Authority manages three environmental
finance programs; State Revolving Fund (SRF) drinking water and wastewater
loan programs and the Indiana Brownfield remediation loan program.
Information regarding the Authority’s programs can be found at
www.in.gov/ifa/.
Over the past several years there has been increasing attention to the need for
additional information about how economic growth in the state may be affected
by the availability of water. The drought of 2012 forced awareness about the
need for information and communication among State and Federal agencies,
utilities, industry, agriculture, and other water users. In their report on this topic,
the Indiana Utility Regulatory Commission (IURC) suggested that the state’s
water utilities are managing their infrastructure without some of the basic data
that might help modernize and integrate use of the resource.
The General Assembly of the State of Indiana directed the IFA to conduct a
survey of water utilities to determine how they are managing long‐term planning
needs. The law directed the IFA to survey the utilities that serve the fifteen most
populous cities in Indiana and another five small systems that could provide
some geographic and scale diversity to the investigation (Figure 1). The survey
questions were designed to help the study team understand how these utilities
manage their water resources and infrastructure, and how they plan for growth.
Our objectives were reflected in the types of questions posed in the survey. In
general, they were related to supply, demand, infrastructure and exploratory
questions. The survey was designed to help determine 1) how the utilities
understood the availability of water resources, 2) how they used information
about demand and system failure to plan for maintenance and expansion, and
finally, 3) how utilities calibrate their rates and charges to both protect the
ratepayers and improve their system.
Given the language of the law, this survey was confined to public water
purveyors. No effort was made to discuss or account for water use by irrigators,
power plants, industrial water users or domestic water systems. While this
emphasis reflects the language of the state law, we have attempted to address
this in our recommendations for future work.
1

Figure 1. List and location of the communities served by the utilities surveyed.
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While the utility survey provided substantial data from a variety of communities
about how infrastructure planning occurs today in different settings, we also
asked the utility representatives to comment on the role of the many state
agencies that regulate and evaluate use of water. These comments prompted
our team to conduct a survey of state and federal “water‐related” agencies to
understand how they coordinate data collection; how they interact with the
other agencies; and whether they consider water supply planning a critical need
for the state. The agency surveys provided the institutional perspectives on the
advantages and challenges to statewide planning. These data, in combination
with the 2013 and 2014 reports by the IURC, were the basis for our findings
(IURC, 2013 and 2014).

What IFA found
The problem of aging infrastructure in Indiana is as serious as it is across the
country. None of the utilities interviewed in this survey thought they were
replacing mains at a rate that was adequate. Many felt that the process of
establishing rates precluded long‐term sustainable planning. Local government
and regulatory authorities were considered to favor minimizing rates in the short
term, frequently at the expense of system integrity and long‐term costs for the
next generation of customers.
Since 1980 the State of Indiana has done sporadic analyses of the water
resources of the state. In the last 20 years, while utilities have grown,
groundwater use has increased and surface water use has declined, there are
new questions about planning for the infrastructure needed to deliver safe
water to the citizens. After surveying 20 utilities about the effects of use on the
resource and their various approaches to planning, we discovered that growth
varies across sectors of the state, and utilities are no longer confident that they
will be able to satisfy the needs of the future without talking to their neighbors.
The utilities surveyed generally agreed that more information and data about
the hydrologic conditions near their wells and intakes would be useful. The
consensus seemed to be that, outside of their system, little is known about the
status of the aquifers, rivers, or reservoirs used by them and their neighbors.
More information is needed and coordination of that information for use by
utilities would help the utilities anticipate water availability and impacts as they
plan for expansion. Little information is available (according to the utilities
surveyed) about the status of the resource and the effects of other regional
water users. This could be a role played by the state.
For a majority of the utilities surveyed there has been a noticeable deterioration
in surface water or groundwater quality that reduces the yield of the resource.
While many of the systems in the largest utilities had wells in the more
industrialized parts of their service area, these results were unexpected and
impressive. Managing these plumes and the effects of other dischargers is a
problem that most of the systems are not particularly equipped to handle.
3

To improve the quality and efficiency of utility planning, more information is
needed about the resource, neighboring water users, and the general regulatory
environment of these systems. Targeted regional planning would complement a
state assessment to create a modern state water plan. Agencies need to better
coordinate their activities to serve the changing needs of utilities while the
regulatory scheme is revisited to promote long‐term investments and
conservation.
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1.0

HOW UTILITIES PLAN FOR THE FUTURE
Senate Bill 474
In January 2015, the Indiana General Assembly passed Senate Bill 474 (SB 474)
directing the Indiana Finance Authority (IFA) to prepare a report on the status of
planning and long range needs of 20 utilities in Indiana (Appendix B). The law
instructed the IFA to survey the utilities that serve the fifteen most populous
cities in Indiana and an additional five smaller systems that could provide some
geographic and scale diversity to the investigation.
The survey was designed to determine 1) plans for continued access to water
resources, 2) approaches used to assure fiscal sustainability and ratepayer
protection, 3) regional cooperation among utilities and 4) other information
relevant to planning. In the survey, questions were asked about the source of
supply used by the utilities for drinking water, the methods used to forecast
demand, the approach used for infrastructure management, and then
exploratory questions were posed to allow the utilities to offer their thoughts on
the topics at hand. The interview team followed the structure of the survey while
allowing the response and the local conditions and characteristics of each utility
to lead the discussion to any topic of interest to the utility.

Figure 2. Timeline and steps taken to complete the requirements of SB 474.

5

The information collected from the survey responses was analyzed to
understand how utilities surveyed plan for the future and their long term needs.
Based on the results of the exploratory questions of the utility survey, the IFA
conducted another survey of the state and federal agencies that have some role
in water supply analysis, regulation, mapping and management. The agency
surveys, while not specifically required by SB 474, provided institutional
perspectives on the challenges to statewide planning. The project steps and
timeline are shown in Figure 2.

Need for planning – lack of interconnectivity and resilience means systems more vulnerable
Nationally, over the past several years there has been increasing interest in
water supply and state policy on water management. Neighboring states are
altering the way they organize hydrologic information and the various
institutions that regulate and survey the resource. Unlike electrical generators
who share a transmission system to move power from a few centralized plants
to their customers around the state, local water supplies and treatment plants
deliver drinking water to local customers. With a few exceptions, there is no
physical grid to connect the many city utilities that deliver water to industries,
homes and businesses across the state. Historically, local control of the resource
has served the state well. However, because many systems rely on a single
source of supply, the lack of interconnectivity and resilience also means that
these local systems may be more vulnerable to shortage. Economic uncertainty
created by this vulnerability accompanied by the increasing use of the state’s
aquifers, explain why water supply planning is an active topic for policy‐makers.
Senate Bill 474 (P.L. 91) called for an analysis of water resource planning by a
survey of the drinking water utilities that serve the largest communities in the
state and several smaller systems that serve smaller, more rural communities.
By design this was not a random sample of water systems. This survey targets
the utilities that could provide new insight into the range of issues faced as they
respond to demographic and regulatory change. Based on the most recent
census, the communities surveyed provide drinking water to about 33 percent
of the residents of the state (Maupin et al, 2014). One quarter of the population
obtains their drinking water from individual domestic water wells. This means
that approximately 2.5 million residents of the state are served by more than
500 small and medium sized utilities that are the bulk of the water systems
regulated by state agencies.
Planning for change (in demand or supply) is a part of any well‐run utility and
the survey was designed to identify the methods and strategies used by utilities
to prepare for the future – including how they developed capital plans to replace
and expand infrastructure (AWWA, 2007). While every utility reflects the local
history, geography and economy of the community they serve, the survey was
designed to illuminate the general principles of good planning and management.

6

Issues identified in previous reports
In the last several years, other important surveys and reports have been
completed that identify problems and issues that need to be accounted for by
water users in general and drinking water systems in particular. The Indiana
Utility Regulatory Commission’s (IURC) reports on water utilities (2013 and
2014) and the State Chamber report (2014) outlined the geography and timing
of withdrawals among all water users. While the IURC reports focused on how
water utilities manage their financial and physical assets, the Chamber report
considered all water users in the state and considered the broad problems of
growth in use exceeding available resources.
The IURC’s two reports were based on reporting required of all utilities by Senate
Enrolled Act 132 (SEA 132). More than 80 percent of all the drinking water
utilities in the state participated. This survey showed that many smaller systems
(and some medium systems) did not have a firm grasp of the standard methods
needed to account for cost of service. The differences between the systems are
great and the number of smaller systems without the institutional capacity to
manage finances suggested that there are problems training and maintaining
professional staff. The IURC report also showed that there was a general lack of
awareness of the other water users in each basin. Among other
recommendations, these two recent reports suggest that the state would
benefit from regional water supply planning. The IURC analysis considered the
following topics:


State agencies with water supply responsibilities



Water utility service territories



Types of resources used by utilities



Conservation and drought planning



Infrastructure improvements



Planning and management methods

Some of these issues were also considered in this work. Our more open‐ended
survey adds detail and insight into the planning and management choices being
made by systems in the state.

Utility survey approach
The utility survey was constructed to provide information about the process,
tools, and data that individual utilities use to plan for future water supply and
infrastructure. A copy of the utility survey is provided in Appendix C.
The survey was conducted in four sections; water supply, water demand,
infrastructure/fiscal sustainability, followed by a set of open‐ended questions
designed to allow each utility to comment on the state’s regulation of utilities.
7

Each section of the survey is described in more detail below. The discussion was
generally unconstrained by time allowing follow‐up questions that introduced
new topics.
1. Water supply – addresses what is known about the source yield, any
trending water quality issues, and impacts from neighboring water‐users.
We also asked about how the utility monitors its supply; whether the utility
monitors with its own equipment or if it relies on other agency monitoring
such as the USGS or IDNR.
2. Water demand and planning – discusses how future demand is anticipated.
This section also deals with drought and conservation planning as we try to
understand how utilities plan and deal with supply shortage.
3. Infrastructure and fiscal sustainability ‐ asks for specific information about
the utilities infrastructure and capital investment planning.
4. Exploratory ‐ asks more open ended questions to give the utilities the
opportunity to discuss additional issues and/or challenges they have
experienced. This section also touches upon the subject of regulation and
legislation that affects utilities.
Each utility in the study was given the same survey questions. The responses to
these questions, along with additional documents provided by the utility, were
collated and analyzed to tabulate and highlight interesting similarities and
differences. The topics discussed in this report summarize key findings. This
report is not a comprehensive analysis of each question, but a focused
interpretation of the results.

Utility survey response

Survey focused on the largest communities with an additional group of smaller systems.
Senate Bill 474 specified that the utilities surveyed were those that serve the 15
most populous communities with an additional five smaller utilities selected
across the state. A list of these communities, their locations, and their utilities is
provided in Figure 1. According to the EPA, Indiana has 789 community water
supplies. This means that our survey accounts for less than 3% of the utilities in
the state. However, because we were surveying the largest systems, the
population of the communities served by these utilities is over two million
people (2.1 million), approximately 30% of Indiana’s population (US Census,
2010). So, while the number of utilities surveyed is small, the study examines the
utilities that serve approximately 1/3 of the state’s population (Figure 3).
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Figure 3. Distribution of the water supply for the population of Indiana (2014). The 20
utilities surveyed deliver water to about 30% of the state population.

Seventy‐three percent (73%) of utilities in Indiana are considered “very small”
or “small” according to the EPA community water supply classification system
(Figure 4). However, eleven (11) of the utilities surveyed for this investigation
are “large,” defined as serving 10,001 to 100,000 people, and five(5) are “very
large,” serving greater than 100,000 people. By design, our survey was skewed
towards larger utilities serving more populous communities.

Figure 4. Number and size of Community Water Systems (CWS) in Indiana relative to the
number and size of those in the survey. (There are only 19 utilities shown on the graph because
Noblesville and Fishers are both served by Indiana American Water Company).
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The effect of this focus on larger systems was to more often select utilities that
are under the IURC’s jurisdiction for establishing rates. Of the utilities in the
survey, 75% were regulated by the IURC, while only about 11% of the utilities in
the state are under their jurisdiction (Figure 5).

a). Surveyed utilities

b.) All Indiana utilities

Figure 5. Percent of surveyed utilities that are regulated by the IURC and the percent of
utilities in Indiana that are regulated by the IURC.

The north‐to‐south geographic distribution of the utilities surveyed was
relatively even. Out of the total, 6 were from Northern Indiana (north of the
Wabash River), 8 were in Central Indiana (between the Wabash and the
unglaciated region further south) and another 6 utilities were located in
Southern Indiana (between Martinsville and the Ohio River) (Figure 6).
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Figure 6. Number of utilities surveyed in each region of Indiana.

About half of the utilities understand the limitations on their raw water.
About half of the utilities surveyed (11 of 20) said they had estimated the yield
of the aquifers, reservoirs, or surface waters they use as their source of supply
(Figure 7). The survey was careful to clarify that the question was not whether
the utility understood their well yields but the composite potential yield of
their source of supply. For a state that has had limited experience and few
rules about total regional use and limits, this is relatively high. When the
utilities were asked about the methods used to derive these yield estimates,
answers varied from published reports, to studies of their particular system, to
11

ballpark estimates based on some engineering analysis. There was no single
approach used to determine the yield for the sources of supply. Some, but not
all of the utilities that had an understanding of the yield (that is, several of the
11 that answered yes) also had some knowledge of the extent of other water
use from the same resource beyond their intakes. When asked if the resource
use was sustainable long‐term, all but one of the utilities surveyed expressed
confidence that current use did not exceed availability (Figure 7).

a). Do you have yield information
for the water resources that
supply your system?

b.) Do you believe that current
yields will be available in the
future?

Figure 7. Utility survey results for questions regarding water supply yield.

Few utilities consider neighboring water use when developing plans.
While only 4 of the 20 utilities surveyed noticed the effects of water use by
others, half of the utilities surveyed were at least somewhat concerned about
their neighbors (Figure 8). In the discussions with the system managers, this was
sometimes an expression of concern about growth and new withdrawals by the
adjacent utility but in some cases it was related to new non‐public water supply
users (e.g., irrigation, industrial use, aggregate mines, power plants). The
concern about the neighbors was further illustrated by the fact that only 7 of the
20 utilities were not concerned about upstream withdrawals (Figure 8).
Despite this expression of uncertainty, only 7 of the 20 utilities accounted for
the neighboring water use when they developed their plans for new supplies
(Figure 8). This means that many of the systems were developing plans and
building infrastructure with no knowledge of one of the factors that they thought
might limit their ability to access the resource. The lack of insight about the risks
of future use in each area could be addressed by hydrologic measurements in
the vicinity of the reservoirs, streams and aquifers used by the utilities. However,
of the 20 systems, only 12 were monitoring the source of supply (as opposed to
simply monitoring their production) (Figure 8). There was consensus when asked
whether additional hydrologic data and analysis would help them plan. All of the
utilities said they would appreciate additional information about the resource
that was provided by an impartial agency.
12

a). Do you observe impacts of
neighboring water use?

c). Do you account for neighboring water
users in evaluating yield of shared
resources?

b.) Do you have any concern about
upstream diversions of storage?

d). Do you use monitoring wells or
stream gages to assess water
availability?

Figure 8. Utility survey results for questions regarding neighboring water users and
monitoring.

Water availability is often limited by source water quality.
One of the issues addressed by this survey that had not been touched on in
earlier work was the effect of water quality on water availability. The survey
asked the utilities whether water quality limited yield. Surprisingly, 80% of the
systems said that they had experienced some limitation on yield due to water
quality (Figure 9). The source of water quality problems described by the utilities
varied. In some cases it included natural compounds (e.g., iron and manganese
or ammonia in groundwater) and in others the problem was related to
agricultural chemicals in the source water (e.g., nutrients or pesticides in runoff)
and in some groundwater supplies there were limitations because of legacy
13

80% of the systems said that
they had experienced some
limitation on yield from poor
water quality.

contamination from past industrial activities (e.g., solvents). In each case, the
costs of developing uncontaminated supplies from other sources had to be
balanced against the additional cost of treatment. Many of the utilities
mentioned that these costs (at least those related to land use practices off‐site)
are being inappropriately borne by their ratepayers.
When the utilities were asked if there were trends in water quality that they
noticed in their raw water monitoring, 60 percent said that water quality was
getting worse (Figure 9). In some cases this was described as problems with
seasonal runoff and in others it was a problem of intercepting plumes of
contaminants that had not been previously identified. The issue of groundwater
quality affecting public water supply yield is addressed by existing wellhead
protection regulation. However, other than sophisticated (and costly)
treatment, there are few resources available for dealing with the problems
caused by transient releases from non‐point sources upstream.

a). Does water quality limit
availability in any part of the
system?

b.) Have you noticed trends in
water quality?

Figure 9. Utility survey results for questions regarding water quality.

Most utilities anticipate future demand by looking at history.
Demand forecasting is a primary input to water supply planning. Consequently,
there were several questions posed regarding demand, methods for projections
and the length of planning horizons. Nearly all (15 of 20) of the survey utilities
use historic trends in population and water use to prepare forecasts of future
demand (Figure 10). The larger utilities have staff with the expertise to assess
population trends, including land use analyses integrated with geographical
information systems (GIS). This gives them the ability to disaggregate residential
use from commercial‐industrial (CI) use and CI use further by, for example,
Standard Industrial Classification (SIC), allowing for more accurate forecasts.
Smaller utilities responded that they rely on other agencies (e.g., chambers of
commerce, plan commissions, economic development offices) for population
forecasts to inform planning.
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Of the 20 utilities, 4 responded that they do little to no planning for growth
(Figure 10). While this appears to be shortsighted, this response was often
explained by demographics. Two of these survey utilities had over 5 percent
negative population growth rates, based on Census populations from 2000 to
2010. (However, another 5 of the 20 survey utilities also had negative growth
but still engage in demand forecasting.) These two utilities have plentiful source
waters and now are dealing more with infrastructure upkeep than concerns
about securing additional water for a growing population. The other two
communities serve fewer than 10,000 people, so the incentive and resources to
engage in long‐term planning, and the demand forecasting involved, don’t exist.

a). Is historic growth considered
to determine future demand?

b.) Do you plan for growth?

Figure 10. Utility survey results for questions regarding demand planning?

For several communities, their source of supply is more plentiful than their water
demand (e.g., Ohio River, Lake Michigan). The utilities serve fairly large
populations (from 80,000 to 160,000), yet they have seen significant population
declines (from ‐3 percent to ‐22 percent). However, like most of the growing
communities, forecasts of demand using models of historic population and
water use is conducted, but with generally shorter planning horizons. In such
cases, utility resources are directed toward maintaining or improving existing
facilities rather than acquiring new sources of water; building reservoirs, intakes,
and wells; or treatment facilities and distribution systems.

More than half of the utilities have shortage, drought and conservation plans.
The utilities surveyed were also asked about conservation, shortage, and
drought planning. A total of eleven (11) utilities have a conservation plan. Twelve
(12) of the utilities surveyed have a shortage plan, while only six (6) utilities have
a drought ordinance. Six (6) of the utilities do not have any conservation plan,
shortage plan, or a drought ordinance (Figure 11).
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The twenty (20) utilities were also asked what the most common hurdle to long‐
range planning was for them. Nine (9) utilities cited that a lack of regional water
planning was a hurdle to long‐range planning. Nine (9) utilities also cited that
unfunded mandates and regulations were a hurdle to long‐range planning.

a). Does your utility have a conservation
plan?

c). Does your utility have a drought
ordinance?

b.) Does your utility have measures in
place to deal with shortage of any kind?

d). Do your utility have either a
shortage plan, conservation plan, or a
drought ordinance?

Figure 11. Utility survey results for questions regarding shortage, drought, and
conservation plans.

Nearly all of the utilities surveyed said they were unable to invest adequately in infrastructure.
With only a few exceptions, the utilities surveyed for this study indicated that
they need to invest more in their infrastructure. Notably, the utility with the
most well‐developed asset management program ‐ currently replacing aging
pipes at a rate of 0.7% per year (143–year cycle) ‐ reported that their planning
indicates a need to increase that rate. Because of the uniqueness of each utility
(e.g., treatment plant age, pipe installation dates and materials) it is not possible
to directly calculate the adequacy of investment by Indiana utilities with the data
16

currently available. One way to get a sense of the scale of the problem is by
evaluating trends in the value of Utility Plant in Service (UPIS).
Utility Plant in Service (UPIS) is the total of the original cost of all infrastructure
assets in use by the utility. UPIS totals reported to the IURC reflect the original
cost of utility infrastructure and do not include accumulated depreciation. While
trends in UPIS are limited as an indicator of the adequacy of investment in utility
infrastructure, because of the need to regularly invest in renewal of aging
infrastructure, a steady or declining UPIS is a clear sign of underinvestment. For
the nineteen utilities surveyed that reported data for the years 2011 to 2013,
the general trend in UPIS is increasing for fifteen (78.9%), steady for three
(15.8%) and decreasing for one (5.3%). There are 450 Indiana utilities that
reported their UPIS data to the IURC in 2012 and 2013. Of those, 216 (48%)
reported steady or decreasing UPIS year to year. Based only on this simple (and
crude) metric we can say that our utilities surveyed appear to be doing a better
job of investing in their infrastructure than Indiana utilities as a whole.
The data collected in this survey and previous surveys conducted by the IURC
show that the majority of Indiana water utilities are unable to adequately invest
in infrastructure, risking the deterioration of service quality and reliability and
shifting costs to future generations. Several factors contribute to inadequate
investment 1) Misunderstanding of value, 2) Short‐term thinking and 3) Poor
planning. These factors are described in the following sections.

Misunderstanding of value
Limited public understanding of the value of infrastructure limits support for
necessary investments (pipes are expensive but invisible). In the 2015 AWWA
State of the Water Industry Report two of the top five concerns of utility
professionals were that the customers had no sense of the value of the
infrastructure or the resource (AWWA, 2015). As they point out in that report,
“Effectively communicating infrastructure challenges to customers and key
decision makers is vital, yet the industry has historically struggled in this area.”

Short‐term thinking
Local officials and regulators resist rate increases out of well‐intentioned
concern over affordability without realizing that this ultimately makes the
problem worse. Underfunding current maintenance and investment needs
“buys” lower rates today with higher than necessary rates for future
generations. Intergenerational affordability is sacrificed by short‐term
underinvestment. Long‐term affordability can be addressed with focused
assistance programs for the most vulnerable and regional cooperation to reduce
costs for smaller utilities.
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Poor planning
Investment needs are generally underestimated by those utilities that have
weaker infrastructure planning and asset management practices. The only way
to be fiscally sustainable is to understand the funding and replacement needs of
water infrastructure.
All of the utilities surveyed were asked about their capital investment plans.
Fourteen out of the nineteen utilities had a 5‐year capital investment plan (CIP),
which they updated annually. In addition, nine of the utilities also maintained
CIPs that project investments 10 or 20 years into the future. Longer‐horizon CIPs
were generally for very large capital projects, and for projected investments that
focus on groups of assets, such as water main replacements. Asset management
planning can provide much longer‐range forecasts (30 years or more) which can
be helpful for projecting the likely magnitude of future investments and planning
to manage competing capital needs and long‐term rates. Five of the utilities
budgeted capital projects from year to year, developing 5‐year or longer CIP’s
only when planning for large projects or as the basis for a water‐rate increase
petition.

Utilities focus on reliability and efficiency
A majority of the utilities noted that they take advantage of other planned
municipal infrastructure improvements to minimize costs and disruption. In
these instances, water main and service line replacement projects are
coordinated with sewer improvements to comply with long‐term control plans
(LTCP), utility relocations driven by highway or road improvements, or street
repaving projects. Several of the utilities reported that they stagger investments
in sewer and water systems to avoid simultaneous impacts of separate rate
increases.
A few of the utilities surveyed noted that their planning is focused primarily on
improving reliability and efficiency, not on growth. Utilities that formerly
supplied large amounts of water to industry have excess capacity today, a result
of loss of industry and successful efforts by remaining industries to improve
efficiency of water use. These utilities focus their planning efforts on right‐sizing
of supply, treatment and pumping facilities and replacement of aging
infrastructure.
Table 1 summarizes the total utility plant in service (UPIS) and planned 5‐year
capital investment plan (CIP) per customer for the utilities surveyed. Note that
because UPIS reflects the total original construction cost, it is always less than
the true replacement cost of existing infrastructure. Utilities with more recently
constructed infrastructure will, all other things being equal, have a higher UPIS.
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Table 1. Summary of 5‐year capital investment plan and UPIS for surveyed utilities.

Minimum

Maximum

Mean
$

5‐Year CIP per customer

$

12

$

2,252

UPIS per customer

$

1,244

$

5,787

5‐Year CIP as a percentage of UPIS

0.3%

144.3%

$

681

Median
$

560

3,439

$ 3,175

24.1%

17.6%

Figure 12 indicates the percentage of surveyed and SEA132‐reporting utilities
that reported plans to make investments within the next 5 years in different
types of infrastructure. Transmission and distribution is the most common target
of planned investment. In fact, many utilities identified transmission and
distribution investments in multiple years. The state‐wide group of SEA132‐
reporting utilities reported planned investment with significantly less frequency
than the survey group. Considering the known needs of utilities in general,
particularly in the replacement of aging distribution systems, the low frequency
of planned investment indicates that as a whole Indiana utilities are unable to
adequately invest in infrastructure. A more detailed discussion of infrastructure
and Indiana utilities is provided in Appendix D.

Figure 12. Percentage of utilities with planned investment in next 5 years
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Utilities would like the state to help by collecting and interpreting relevant data.
The final section of the survey was open‐ended. Each utility was asked to offer
their ideas and comments about how the state was supporting the planning
process.
When asked how the state could assist with long‐range water resource planning
there were a variety of responses related to water resources.


80% said they would appreciate support with water quantity data,
including aquifer data, stream flow data, and basin studies.



25% indicated that they would like the state to provide more useful
water quality data, including Potential Sources of Contamination
and NPDES permit holder data.



One utility said they would like the state to provide water quality
and quantity data from a neighboring state.



One utility responded by asking the state to assist with data analysis.

Almost half of the utilities surveyed (9/20) thought that the state should provide
dedicated funding to support water resource planning. Both municipal and non‐
municipal utilities wanted the state to develop economic and demographic
growth models (8/20). Many utilities requested information about irrigation
wells and agricultural water use (8/20). Utilities wanted to know more about
non‐utility withdrawals and their combined impacts on water availability (7/20).
Utilities requested that the state improve data requests and accessibility (6/20).
Specifically, utilities wanted the state to better coordinate their requests for data
and make accessing the data easier.
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2.0

INTERPRETATION OF SURVEY RESPONSE
Water utility planning is affected both by water resource availability and changes
in demand. In Indiana the hydrology and geography varies dramatically from
north to south. This section considers how the geography of the state was
reflected in the responses received during the survey.
Indiana’s abundance of water resources varies with location, quantity, and
quality throughout the state (Clark, 1980). Surface water intakes are often
installed on large rivers, such as the Ohio, White or Wabash Rivers, or utilities
use reservoirs as their source of supply. Figure 13 shows the surface water
intakes in the state. Generally the rivers are closer together in the north and
further apart in the south. In a similar way, groundwater is more plentiful in the
northern part of the state where glacial action created extensive unconsolidated
water‐yielding deposits.
Figure 14 shows the high capacity groundwater wells in Indiana (IDNR, 2014). As
discussed in the 2014 Indiana Chamber report, water is abundant in the
northern part of the state (generally north of the Wabash River) because there
are both “relatively thick regional aquifers and large, drought‐resistant streams”
(Chamber, 2014). In the central part of the state, water resources are more
limited. Streamflows are made up of more runoff and the alluvial aquifers are
relatively narrow. Reservoir storage in Central Indiana is positioned near the
larger population centers. The more dense concentration of people and the
more sparse water resources makes it critical that the system is managed
properly to accommodate growth. In the southern part of the state,
groundwater is limited by the absence of aquifers and substantial surface water
is only available in the lower reaches of the rivers or the Army Corps of Engineers
reservoirs (Figure 13 and Figure 14).
The abundant aquifers and even spacing of medium‐size communities in the
northern part of the state allow the utilities in this area to have less concern
about their neighboring water users than other areas. While the cities are often
built around historic manufacturing centers, they are surrounded by farmland.
Based on the IDNR water withdrawal data, industrial withdrawals are falling
while more wells are being added for irrigation than any other use. Both shallow
sand and deeper bedrock aquifers are used to supply irrigation in parts of this
region.
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Figure 13. Surface water intakes by water‐use sector in Indiana (Chamber, 2014).
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Figure 14. Groundwater wells by water use in Indiana (Chamber, 2014).
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The central part of the state has less abundant water supplies and greater
population growth. The area is dissected by narrow, shallow alluvial aquifers
along larger rivers and the cities may use reservoirs to supplement other
supplies and to satisfy growing demands. The land use in the central region is
more industrial and metropolitan in the counties surrounding Indianapolis with
utilities that serve many thousand customers. Unlike the other two regions of
the state, the municipalities in this (metro) region are relatively close to one
another, often sharing service area boundaries.
Many utilities in the southern part of the state rely on surface water sources
(reservoirs and rivers) for their communities. Several communities with access
to the alluvial aquifers adjacent to larger rivers use wells along the rivers as their
source of raw water for their system. While the supplies are larger and the
resource is less vulnerable to drought, the southern part of the state has many
water users besides water utilities. Some of the larger power plants are located
on the big rivers, mining is important especially in the southeast, and like other
areas of the state, irrigation is a growing use in the flood plains. It is a well‐
understood aspect of this region that the sources of supply are abundant but
they may be distant from the areas where water is needed. The hydrology of the
state explains the number of regional water districts and rural utilities that have
been developed south of Bloomington.

Geography of changing demand
The future demand for water is affected by differing rates of population growth.
Many of the surveyed communities in the northern region have experienced
negative growth from 2000 to 2010, however irrigation use is increasing fastest
in this region (Figure 15). Conversely, many of the surveyed communities in the
central region of the state experienced significant growth from 2000 to 2010
and for many of the counties in the central region, public supply is the biggest
user (Chamber, 2014). In the southern part of the state the growth rate from
2000 to 2010 of the surveyed communities varied; a number of counties in the
southern region have a large amount of water use by the energy and industrial
sectors, however this use is concentrated primarily near large rivers and
reservoirs (Figure 15).
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Figure 15. Population change by county in Indiana from 2000‐2010 (Kinghorn, 2012).
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Growing demand and constrained supplies make Central Indiana utilities more attentive.
A number of responses to the utility survey highlighted the regional differences.
For example, we asked the utilities if they have an estimate of yield in their wells,
wellfields, and/or intakes. Four (4) of the six northern region utilities and three
(3) of the six southern region utilities do not know the yield of the source of
supply. Only two (2) of the eight central region utilities do not know their source
yield (Figure 16).
This makes sense regionally because in the central region where the utilities are
very close to one another, it is critical that the utility know the available yield of
their supply. In the north, where groundwater is relatively abundant and some
utilities use Lake Michigan water, it is understandable that utilities are less
concerned about their sources of supply. This sensitivity is also apparent when
we asked about the effect of neighboring users. Out of the eight (8) utilities
surveyed in the central region, five (5) utilities account for neighboring users,
whereas the majority of the utilities surveyed in the north and south regions do
not account for neighboring users.
We also asked if the utilities notice impacts from neighboring water users. Four
(4) of the utilities that notice impacts from neighboring users are located in the
central region around the large population high growth centers. There were also
(2) utilities that reported they do not notice impact from neighboring utilities
but do notice impacts from nearby agriculture or irrigation wells. One (1) of
these utilities is located in the central region and the other is located in the
southern region.
Despite the fact that only six (6) utilities surveyed notice impact from
surrounding users, ten (10) utilities are concerned about upstream users. Six (6)
of the eight (8) utilities in the central region are concerned with upstream users,
while only two (2) utilities in the northern and two (2) in the southern regions
are concerned (Figure 17). This data again points to the large population centers
experiencing the most growth in the central region.

Central Indiana utilities often pay closer attention to their sources of supply.
Although most of the northern and southern region utilities said that they have
not noticed impacts from neighboring water users, they did not (as often) have
the data to back up their observation. Three (3) of the northern utilities and four
(4) of the southern utilities do not monitor their sources, while seven (7) of the
eight (8) central region utilities monitor their supply and six (6) know the yield of
their source of supply (Figure 18).
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Figure 16. Regional results of the utility survey regarding knowledge of yield of utilized
water resource.
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Figure 17. Regional results of the utility survey regarding concern for upstream users.
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Figure 18. Regional results of the utility survey question asking if the utility monitors the
source water.
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Infrastructure constraints vary by region
Rather than being only concerned about availability in the central region, seven
(7) of the eight (8) utilities surveyed reported infrastructure and/or design
constraints that also limited options. The constraints mentioned by the central
utilities included dead ends, aging pipes, undersized pipes, raw water
transmission limits, and sedimentation in conveyance. Four (4) of the six (6)
utilities in the southern region also reported design constraints that limit water
availability. These southern utilities reported physical conditions limiting
construction, aging pipes, sedimentation in storage, and undersized pipes. Given
the fact that many of the cities in the northern region have excess capacity, it
make sense that only two (2) of the six (6) utilities reported design limitations of
treatment capacity and aging pipes.

Utilities have different types of neighbors in each region of the state.

“We would like to know who are
the significant water users (not
just utilities, but also mining,
industry, agriculture and energy)
in the area and how much water
they withdraw and from what
location. We’d like to see this
data compiled and analyzed to
draw observations on existing
demands and how this impacts
the resources available. We’d
also like to see future growth
projections analyzed and the
impact this growth has on the
sustainability of the sources
used.”

In the north the utilities have industrial and municipal neighbors that may be a
part of their networks in the regional River Basin Commissions or the Great Lakes
Compact. The St. Joseph River Basin and the Kankakee River Basin each have
commissions that include representatives of the utilities and the counties as they
work to protect water quality. Many irrigators near the Michigan state line are
organized as the Michiana Irrigation Association. This group hosts technical
discussions about water use in the region.
Utilities in the north have these organizations to support participation in these
discussions and are often aware of these organizations regardless of the degree
to which they participate as members.
Water use in the middle of Indiana is dominated by public supply systems. In the
past several months these utilities have begun meeting as the “Central Indiana
Drinking Water Collaborative.” This group is making itself aware of the activities
of their neighboring utilities and developing a planning process to consider how
the region can satisfy the needs of growth.
Southern Indiana has many small volume but large service area utilities. While
groundwater use along streams is increasing and water quality is a concern, the
needs in the south are for plans to move water from distant but abundant
sources.
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Utilities (statewide) may know their neighbors but have no forum to communicate with them.
Almost all (18 of the 20) utilities reported knowing the significant withdrawals
near their systems but only eleven (11) have communicated with these
neighbors. Each region has utilities that are communicating with other
significant users; four (4) utilities in the northern region, five (5) utilities in the
central region, and two (2) utilities in the southern region. During the open‐
ended conversations many utilities offered their opinions about how this could
be improved. The consensus of the survey was that the state could help them
with communication and discussion to establish and maintain working
relationships between the various water users in their areas.

The state should convene regional meetings and provide technical support and leadership.
According to the utilities surveyed, the state can assist with long‐range planning
primarily by providing funding for planning (9 utilities); developing coordinated,
online data requests (6 utilities); and by notifying the utilities of new water
projects (5 utilities).
“It could be beneficial to
host a conference of large
users, including sectors of
agriculture, industry, public
water supply, energy, and
others. We want to know
what the others are
thinking.”

Six (6) of the eight (8) central region utilities think that funding and guidance for
planning would be a useful way the state could assist with long‐range planning.
This speaks to the fact that local utilities in Central Indiana have already begun
the public process of planning without any state support. While their
independence is admirable, many of the smaller utilities surveyed for this project
expressed concern that the state had no formal role in the planning effort being
discussed. The smaller utilities were sensitive to the perception that the larger
utilities may be thinking of “planning” as a marketing opportunity rather than a
discussion of supply and demand. In the survey it was clear that this call for state
support was based on a general sense of “home rule” and self‐determination
that drives many decisions in these communities.
Response to one open‐ended question evoked a near‐unanimous response
among the utilities surveyed – all but two of the water utilities said they thought
the state should be playing a larger role in, ”... bringing all neighboring water
users together.” Most systems were not interested in interference with their
priorities as much as they wanted the state to help in convening discussion
among water users so each could discuss their plans for new development. In
some areas of the state the water utilities are not growing as fast as other users.
Agricultural use or cooling water demands may be growing more rapidly than
public water systems.
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Regional planning needs to adapt to the characteristics of the region.

“It feels like utilities are
continually faced with new
regulations, while other
non‐utility water users are
not.”

The utilities in every part of the state operate in unique circumstances. Regional
planning needs to adapt to the characteristics of the region. The utilities
surveyed were asked to identify any hurdles to long‐range planning. Nine (9)
utilities cited the lack of a regional water planning process as a hurdle to long‐
range planning; six (6) of the eight (8) central region utilities, one (1) northern
region utility, and two (2) southern region utility (Figure 19). Nine (9) utilities
reported that unfunded mandates and regulations were a hurdle to long‐range
planning; five (5) in the northern region, two (2) in the central region, and two
(2) in the southern region.
The impact of regulations and unfunded mandates is significant for the northern
utilities. One utility stated they feel “over‐regulated” and suggests that the state,
Could tailor regulations to each utility.
The need for regional planning is also noteworthy. Several utilities, particularly
in the central region, added to their comments that a neutral, third party was
needed to lead the regional planning effort. One utility felt it was the
responsibility of the utilities to lead the planning efforts.

Figure 19. Utility survey results regarding hurdles to planning.
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Utilities suggested that the state manage acquisition and interpretation of data to support
planning.

“Could the state develop a
portal where we would report
our data that could then be
accessed by all the state and
federal agencies that need it?”

When open‐ended discussion questions were asked about how the state could
support long‐range water resource planning, no limits were placed on the
number of suggestions. There were fifty‐five (55) suggestions that additional
data would be useful, in one form or another. Out of the thirty responses to this
question from the central region utilities, all of them said they would like more
water level, aquifer, and streamflow data to better understand constraints on
the system. Each utility in the central part of the state expressed an interest in
understanding the composite effects of all the withdrawals on the resource and
each other.
Embedded within these comments was a general sense of disappointment that
the state was not already doing the work of “connecting the dots.” The utilities
expressed a sense of urgency about this need. They explained that while they
would like the state to be responsible for data collection and analysis, if that
doesn’t occur, the utilities would take steps to meet among themselves to define
regional priorities. The utilities recognize the importance of planning to their
short‐term operation and their long‐term sustainability.

Utilities thought that infrastructure and capital planning should be given greater priority in
determining rates.
One of the general problems brought out in the survey response was about how
the short‐term focus of regulatory agencies and local government officials
undermines the ability of utilities to establish rates that are adequate to meet
the needs of the future. Most of the respondents commented that customers
are rarely willing to pay more for water.
Every utility felt that with insufficient rates there was little choice but to let these
infrastructure problems be solved by future generations. The discussion during
the survey with the OUCC staff indicated their sense of their role as a protector
of the current utility consumer. This problem is structural and will need to be
addressed with either separate legislation or changes in existing regulations in
addition to an effort to educate the public and local government official
regarding the value of water infrastructure. While infrastructure replacement is
a common news item, there were few suggestions (by the utilities) that could
alter the outcome.
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In some areas of the state, poor water quality has substantial impact on drinking water availability.
More research needs to be done to understand how to manage this problem.
It is not uncommon for water utilities to reconsider their supply options because
of raw water quality problems (and treatment costs) at their intakes. In general,
water utilities have considered all water quality deficiencies as a part of the
water treatment design problem.
In order to address the extent of this impact, part of the survey asked the utilities
if they knew of conditions where raw water quality limited availability. Of the 20
utilities surveyed, 16 said that yield was limited, to some degree, by poor water
quality. While this result might make sense given the fact that many of these
drinking water systems were in older communities with legacy industrial sites,
many comments were also made about the presence of agricultural compounds
in surface water and groundwater (and some pointed out that the problems
were natural background, not pollution). To better understand how water
quality may contribute to reductions in source water availability, we queried the
IDEM water quality databases to map the areas where samples had been
collected (Figure 20 and Figure 21).
The distribution of IDEM exceedances, as well as the USGS report on water‐
quality, show that in many of the parts of the state water quality may not be
improving (Risch, et al, 2014). Further work needs to be done to understand this
problem.
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Figure 20. 2014 Groundwater nitrate concentrations in water supply wells in Indiana.
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Drought plans (and conservation planning) should be standard practice.
As highlighted in the IURC 2014 report, every utility should be required to
include a drought plan in their operating plan. Further, the IURC stated, “…there
continues to be a lack of planning for drought. In addition, most utilities have
made no provision for obtaining additional water supplies, should demand
significantly increase or an emergency occur.” Our survey suggests not much has
changed since 2014 as only six of the 20 utilities interviewed reported having a
drought plan or ordinance.
However, several utilities have water sources and facilities capable of producing
much more water than their community requires. Three of those surveyed
utilities use either Lake Michigan or the Ohio River and, therefore, have little
need for a drought plan. In fact, one utility mentioned that they had too many
other pressing concerns to address.
Of those six utilities having a drought plan, one is located in the North Indiana
region, one in the South Region, and four in the Central Indiana region. As
mentioned previously, the fastest growth in municipal demand coupled with a
limited set of alternative supplies, and numerous competing users, occurs in
Central Indiana. A review of utility service areas shows that from 9 – 48 other
utilities are located within 10 miles of the surveyed utilities in the Central Region.
As a result, Central Indiana utilities have a greater awareness of drought impacts
on their water supplies and are taking steps to address supply adequacy.
The Drought of 2012 provided operational experience for utilities to assess the
capabilities of their source waters under high demand/stressed resource
conditions. While no utilities expressed not being able to meet demand, one
utility stated that they had difficulty in doing so and that without increasing their
treatment capability they may face shortages when the next severe drought
occurs. Numerous utilities (11 of 20) have operational Conservation Plans,
typically designed to reduce peak demands. Six of the 11 utilities expressed
having used their Conservation Plan in 2012. Interestingly, of those six, the same
four utilities in Central Indiana that have a drought plan also activated their
Conservation Plan in 2012.
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Figure 21. 2014 Surface water nitrate data measured at fixed stations throughout
Indiana.
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3.0

AGENCY RESPONSIBILITIES FOR WATER IN INDIANA
The previous section of the report describes general findings from the utility
survey that argue for an active role by the state. This section reviews the existing
regulatory and technical infrastructure in Indiana to describe how agencies
interact and how they each see themselves in the process of water supply
planning in the state.

Utilities were unclear how the many “water agencies” exchanged data and information to manage the resource.
During the survey, when the utilities made suggestions about how the state
could move forward on this topic, there was only limited understanding of the
role each agency played in the management of water supply. It was assumed
that one or another agency would do the work of planning but it was not clear
which agency might lead this effort. Given the role of various state and federal
agencies with respect to stream flow, reservoir management, runoff control and
water quality, we decided that the best approach to understanding the
institutional setting was to survey the agencies and institutions that implement
existing state and federal laws.
Like most states, Indiana distributes responsibility among a number of agencies
to manage, protect and regulate water. The utility survey showed that most
utilities know that government is responsible for elements of water resources
management (e.g., IDEM regulates contaminant releases into water, IDNR
records water use). However, the survey response suggested that most of the
utilities were unsure how the agencies shared data or responsibility. In effect,
the utilities were unsure why agencies often seemed to have overlapping
functions or why the individual agencies were not more purposefully arranged
to sort out the problems of water supply and management.
This section of the report describes some of the most important water agencies
in the state and federal government and will delineate the different missions of
the agencies and their purpose relative to water supply planning. The survey
results were interpreted to explain the various institutional relationships as they
currently exist.

Background and history of coordinating water agencies and policy
Over the last five years the governor’s office and the legislature have grappled
with the problem of water resources and planning (Figure 22). The executive
branch began considering alternative institutional arrangements for water in
2011; the state legislature began work on new solutions after the statewide
drought of 2012. These earlier efforts are the background against which this
work was done. The following section summarizes the recent history of activities
that preceded the water utility survey specified in SB 474.
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Figure 22. Timeline of recent water resource planning efforts in Indiana.

In 2011 the governor’s office asked the primary resource and regulatory
agencies of the state to consider ways that they could consolidate water
programs to better serve the public. That group of principals at IDEM, ISDH,
IDNR, IDHS, and ISDA met regularly for more than six months to attempt to
consolidate programs and simplify the organization that collectively manage
waters of the state.
The effort was not successful. The group was unable to overcome the individual
participant’s sense of ownership for their agency missions. They developed a
mock‐up of an organizational chart for a new “Indiana Office of Water” and
developed a plan for realigning the programs that are currently part of many
agencies into the new structure (Appendix E). However, the differences between
the regulatory aspects of water management, especially those related to water
quality and the non‐regulatory programs that inform the public about the
resource, were too much to overcome.

Understanding agency overlap and data sharing
During the utility surveys there were questions raised about how the various
water agencies were coordinating their efforts to manage and plan. Everyone
understood that many different state and federal agencies “touch water.” How
the various agencies communicated and shared data was less clear. Many of the
utilities wondered about the different ways that the state shares a responsibility
to monitor water with the federal agencies. They also expressed their
uncertainty about how the responsibility was shared or which agency of the
state was defining state policy. Many wondered how money moved from the
state into the different institutions that were engaged in water‐related work.
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An agency survey was done designed to illuminate how the agencies view their
role in the patchwork that makes up the state water resources institutional
framework. We were interested in understanding how each agency saw what
they were doing (defined by their statutory mission) fitting with the other
agencies. Did they see any substantive overlap with other agencies? Were they
collecting and sharing data? Were they managing or characterizing the
resource? To what extent were they doing hydrological research?

Water agencies
When the IURC considered the different agencies that have a role in the
regulatory process they included:


Indiana Department of Environmental Management (IDEM)



Indiana Department of Natural Resources (IDNR)



Indiana Utility Regulatory Commission (IURC)



Indiana State Department of Health (ISDH)

In addition, we identified other non‐regulatory state agencies that have a role in
evaluating, protecting or describing water resources and water infrastructure:


Indiana State Department of Agriculture (ISDA)



Indiana Geological Survey (IGS)



Indiana Finance Authority (IFA)



Indiana Water Resources Research Center ‐ Purdue (IWRRC)



Office of Utility Consumer Council (OUCC)

Further, we knew there were two important federal agencies that were directly
involved in water resources analysis and management:


U.S. Army Corps of Engineers (USACE)



U.S. Geological Survey (USGS)

Consequently, we surveyed for these public agencies to determine how they
work with their sister agencies and gage the degree to which they share
information and data with each other and the public. In addition, our survey
asked questions to understand how important water supply planning might be
relative to their existing activities.
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Agency survey findings
The survey included questions to determine how each agency identified their
level of responsibility in water supply‐related activities.
These elements represented the key tasks that are usually a part of regional
water supply planning. We asked each agency to estimate their degree of
responsibility for supply, resource assessment, management and research
activities (Appendix F).


Data collection



Hydrogeologic interpretation and mapping



Hydrologic modeling for yield



Interactions with local water users and planners



Water supply and resources management



Water resources research

Responses were limited to:
1. No responsibility
2. Limited responsibility
3. Core responsibility

Agency missions have understandable overlap
The differences in their responses grouped the agencies into high, medium, and
low levels of responsibility for these tasks: four agencies were in a group that
saw themselves as very engaged in the full spectrum of data collection, mapping,
management and research (Table 2). Another three agencies were moderately
engaged in these activities, and another three that had almost no responsibility
for these technical tasks.
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Table 2. Reported mission overlap by agencies.

Most

Moderate

Least

Agencies most responsible for water in the state have varied applications but similar activities.
The two “primary” state water agencies; the Department of Natural Resources
(IDNR) and the Department of Environmental Management (IDEM), responded
to the survey by identifying most of these activities as central to their mission.
Other than mapping, the IDNR Division of Water had the same level of
responsibility for these activities as IDEM. Where IDEM described their work as
having only a limited role in hydrogeologic mapping and interpretation, IDNR
considers itself, at least in part, as a mapping agency. The Indiana Geological
Survey (IGS) also sees these activities as part of their core responsibility – except
for managing resources, where it has no role.
The USGS also saw these same activities as embedded in their mission and
purpose. The USGS, however, sees its role as less related to managing supplies
and interacting with local water users (which both state agencies identify as core
responsibilities) and more related to hydrologic analysis and research. In this
way the state’s relationship with this federal agency reflects a collaborative
approach to water that matches missions and skills.
The Indiana State Department of Agriculture (ISDA) manages programs that help
farmers and land‐owners but their work is at the farm scale. They describe
themselves as having a key role in helping farmers manage land, water and soil
so they are engaged but their support is less regional and more site‐specific.
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Some agencies involved in many activities but with limited water responsibility
The Indiana Water Resources Research Center (IWRRC) at Purdue describes
itself as being responsible for data collection, modeling, outreach to users and
water research, and from an academic standpoint, this make sense. The IWRRC
has a self‐identified position as the state school that helps farmers and land
owners. Their researchers not only generate important data on water quality
and land use impacts, they develop new tools for solving problems.
In 2012 the Indiana Utility Regulatory Commission (IURC) was given
responsibility to survey all water utilities in the state about their planning and
fiscal controls. They have completed two annual survey reports about utility
preparedness for drought, use of conservation plans, and fiscal management to
fulfill the requirements of SEA 132. While not engaged in hydrologic analysis or
mapping, this work has given the IURC a role in considering how one of the
important water users manage their utility and the resources of the state. The
U.S. Army Corps of Engineers (USACE) is engaged in all of these activities but in
a limited role relative to the primary state agencies in each capacity. The USACE
is involved in all of these activities but usually in a background capacity. They are
implementing agreed upon management plans with clear objectives; they are
not policy‐makers.

Some agencies are more involved in finance or administration
The Indiana Finance Authority (IFA) and the Indiana Department of Agriculture
(ISDA) are responsible for water programs but their missions extend beyond
water to matters of fiscal management in the case of the IFA and site‐specific
land management practices in the case of the ISDA. Neither agency is regulatory
per se, instead they act as organizers of information and outreach for land
management.

Most agencies collect data and interact with users
Nearly all the state and federal agencies surveyed (10 of the 11) are involved
with some kind of data collection (Figure 23). This is a reflection of the normal
activities of any government office. Data are either collected from the public
(i.e., the “customer” of the agency) or collected from the environment to
characterize the effects of a permitted activity or facility on the public. All of the
agencies, as one would expect, are engaged with water users in one capacity or
another. Any agency that is engaged with the activities of development carefully
considers their job as partially attending to the publics’ needs and interests.
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Figure 23. Results of the agency survey. Each agency determined which responsibilities
were either core, limited, or not their responsibility. This figure shows core responsibility.

Water management and research are not common
Some of the agencies surveyed are only indirectly associated with water
resources and water supply development (Figure 23). The Indiana Finance
Authority, as an example, encounters water utilities as part of a broader set of
fiscal responsibilities that include infrastructure loans. The agency, however, is
far removed from managing resources – although that may be what the owners
of the infrastructure are doing on a daily basis. The agencies that are engaged in
water resource management and/or research include the universities and some
of the state and federal water‐related agencies.

Modeling and mapping are technical specialties
Only a few specialized agencies are engaged in developing physical process
models (Figure 23). These agencies (e.g., IDEM, IDNR, IGS, USGS, USACE) apply
these tools to determine the potential effects of proposed development on
water resources and long‐term availability. These agencies have the mission and
staff needed to interpret the available data to generate useful maps of the
waters of the state. Previously, mapping and analysis answered more local
questions about individual well yield and flows and not the more distributed
problem of regional water availability. Groundwater and surface water modeling
once was the exclusive domain of government agencies. Technology and
engineering skills are advanced in such a way that this work is often done by
specialized consulting firms.
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Data management and interconnection is uncoordinated and complex
The fact that most of the agencies collect data is not surprising but the questions
we heard from the utilities related to whether the data collected by each was
shared among the various agencies. (During the survey utilities frequently
pointed out that they report to the IDEM, the IDNR, the IFA, the IURC about their
systems, often with overlapping topics and requests.) In order to judge the
amount of efficiency or overlap we asked each agency to confirm that they send
or receive data with any of the agencies we were interviewing (Figure 24). This
allowed us to evaluate the degree to which each agency was “connected” to the
data that was being assembled by their collective efforts.

Figure 24. Self‐reported data flow among agencies surveyed for this report. Filled in
arrows indicate that both agencies responded similarly.

When we compare the agencies it is clear that the IDEM and the IDNR have the
largest role in data generation and application. The position of each agency in
our chart illustrates some aspect of their role in data collection and sharing.
Some observations:
1. The response to the survey illustrates the fact that there is limited
oversight or coordination among the agencies. The data collected by
each agency is used to fulfill the agency mission while no single entity is
responsible for managing the data or evaluating the connected
implications of each activity.
2. Both the IDNR and the IDEM are engaged with many of the other water‐
related agencies of the state. This role is understandable given the fact
that each agency considered “data collection” to be a core part of their
mission.
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3. A data‐sharing agency may not be a data‐receiving agency. Some
agencies generate more than they receive and visa‐versa.
4. Some agencies have focused, narrow missions so they are less engaged
in data transfer in either direction. The IURC, the OUCC, the ISDA, and
the ISDH are all less active in generating new data or sharing what they
use in their work.
5. The federal agencies are, for the most part, data providers. They have
the resources and the technical capacity to ask and answer questions
with their own staff and equipment. They are less likely to use other
agencies’ data.
6. Not all the agencies report their relationship with others bi‐laterally.
That is, only some of the agencies that said they shared their data with
another also had that confirmed by the recipient reporting that they
receive the data.
The flow of data among these agencies reveals important patterns. The IDEM,
IDNR, and the IGS are, generally speaking, data providers. The statutory and
administrative responsibilities of each agency require IDEM and IDNR to collect
data to make judgments and administer state and federal programs. The IDNR
uses this information to interpret the landscape and develop maps for use by
the public.
The mission of the IGS is to inform the private and public sectors about the
distribution of the geological resources of the state for economic value and
environmental protection. As one of the oldest state agencies, the IGS was
created to help the state exploit and add value to available subsurface resources.
The focused agencies who send and receive less than others deal with water
because it is connected to their mission but in a way that is either indirect (e.g.,
OUCC, IURC) or at a local scale that is less useful to other agencies (e.g., ISDA,
ISDH).
The federal agencies provide data to support state decisions. Their role is to
provide excellent data on stream flows, aquifer levels, and reservoir
management. They are not in a position (nor should they be) to set priorities for
water supply and management.
When we examine the order of the agencies based on the number of times they
either said they shared data with or received data from another agency, a
familiar lineup develops (Figure 25). The top two are IDEM and the IDNR and the
bottom few include the ISDH and the ISDA (for reasons that were considered
earlier) but other features also emerge. The IGS is ranked as one of the top data
providers (their IndianaMap web portal is used by many across the state) but
very few other agencies report sharing data with them. Their position moves
from the top of the “providers” column to the bottom of the “receivers” column.
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Figure 25. Rank ordered agencies according to their data sharing response. Agencies
listed higher in the table identified more connections (sending and receiving data) than
the agencies lower on the list.

Funding is uncoordinated and inefficient
Based on the survey response, funding is not coordinated (each agency sees
their project and purpose independent of others) and there is no mechanism to
leverage the relationships of the agencies with each other or the private sector.
In one case (the U.S. Army Corps) we heard that the state of Indiana had
repeatedly been unable to provide the required match for much larger federal
water supply investigations and planning projects. The USACE has an annual
operations and maintenance budget for facilities in the state of about
$20,000,000. They made it clear that additional money was available through
their planning division but in the past the state was unable to provide its required
state match. Currently, many agencies and organizations separately contract
with the USGS to gage stream flow or install monitoring wells for different
programs and purposes. This diffusion of responsibility has led to an unfortunate
outcome – according to the IURC’s recent reports the state has a sparse and
inadequate groundwater‐level monitoring network. Until the state coordinates
these interactions, we can expect no change.
All of the agencies believed that the source of funding for planning should be
stable (the general fund) and many had alternative suggestions including a fee
for water use, a tax on bottled water, and a pollution impact fee.
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All of the agencies agreed that water supply planning should be a priority
The utility survey asked each water provider to offer their ideas about the value
or importance of different planning activities. The utility survey showed that
there is broad consensus about the need to establish authority for planning and
to begin the task of collecting data to evaluate the dimensions of the resource
(Figure 26). Similarly, all of the agencies voiced their opinion that water
resources planning and analysis was a critical priority that needed attention and
management by the state.

Figure 26. Most important needs for planning and management according to fill‐in‐the‐
blank question on the survey. The number of agencies providing each response is shown
on the x‐axis.

The agency response showed that the role of the state should also include
determining water availability in regions and managing outreach among the
various water users and land managers to determine needs. While not a
majority, 4 agencies said that the task list should include forecasting future
demand and identifying the responsible agency for the work.
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The majority of the agencies surveyed identified what they believed were the
most important components of a plan. The agencies identified tasks and goals
of a plan that included the following:
1. establish methods for regional planning (define regions)
2. collaborate with stakeholders
3. collect data – monitor the system
4. assess the dimensions of the resource
5. forecast future demand
6. meet future water needs
7. manage the resource
Of the agency respondents, 80% thought the state should forecast demand,
support stakeholders involvement, assure that utilities (and other users) can
meet water needs, collect hydrogeologic data and assess the sustainability of
the resource. Another 60% suggested the state should establish methods for
regional planning and work to manage the resource. In effect, these
recommendations follow the general outline of a regional water supply plan.

There is no consensus on how planning should be done
When asked how this work should be done, more than half of the surveyed
agencies responded by saying it could either be handed to an existing branch of
government or it could be given to a special team that coordinates the work. It
was suggested that the planning could be done with state‐supported data
infrastructure for water demand forecasting and resource assessment by a small
team. Some suggested that a new group be established as the Indiana Water
Survey. Others said that it should be done by a non‐regulatory agency. Others
suggested a combination of existing agencies. There was no consensus on the
approach that the state should take.

Agencies did not want to stretch to include a planning mission
Each agency suggested that their role in developing a state plan should be some
activity broadly related to their existing mission – assuming the funds for that
work would be appropriated. This is consistent with the rather static
arrangement of roles and responsibilities that were documented in the survey.
In effect, none of the surveyed agencies stated clearly that they should be the
natural home for water supply planning.
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Summary of agency survey
In the past five years the executive branch and the legislature have attempted
to modify how we meet the needs of the state from a water resource and supply
perspective. As a part of our survey we asked questions to help us determine
what the utilities thought was a natural role for the state in regional water supply
planning. The survey demonstrated that the utilities have a consistent
perspective on the role of the data, other water users, and the public in the
process of planning.
Utilities raised questions about the degree to which state and federal agencies
were coordinating their efforts. This survey of state and federal agencies found
that there is little coordination and even less comprehensive data management.
The response to the agency survey showed that technical staff often interacts as
specialized professionals but rarely as collaborative managers of funding, data
or the resource. What is missing is a coordinating authority and necessary
resources.

State needs central data management
All of the agencies agreed that water supply planning is a critical priority for the
state. However, there is no state “hub” for data management and water
resource planning. Our analysis demonstrates that the need exists. The agencies
suggested that their role in the planning process would be aligned with (and
limited to) their existing missions.

More data is needed to determine water availability and future demand
The agencies agree that Indiana needs to collect more data on streams and
aquifers in the state. They argue that data collection needs to become a priority
if we hope to anticipate where the future shortages could occur and what
contingencies would be needed to prevent crisis.

Technical skills from multiple agencies are needed
This survey showed that these agencies have complementary skills interpreting,
modeling and mapping water resources. These skills need to be deployed in the
planning effort to take advantage of data investment and knowledge that
already exists.
Many agencies “touch” water but few have the technical depth needed to
forecast future needs or determine existing resource availability. This work
should to be orchestrated among the specialized and mission‐focused state and
federal agencies that have hydrologists and engineers on staff.
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Agency reorganization may not be possible
Previous attempts at reorganizing the state’s water‐related agencies failed. The
static inertia of overlapping responsibilities and missions could not be overcome
without dire emergency. Something short of reorganization may allow the state
to leverage existing strengths of each agency.

Federal funds are available
The federal role in water resources management (data and investigations) can
be leveraged if the state identifies its priorities. Federal agencies make funding
available to states that have clear priorities and a team dedicated to
implementation. This is one thing that our neighbors in the Midwest are doing
better than Indiana.
There is no obvious lead agency that emerged from this analysis. However, none
of the surveyed agencies should be left out of any statewide planning process.
Each has data and skills to bring to the table that support the broad goals of the
planning process. Water supply planning requires utilities to forecast growth and
identify future supplies that can meet future demands. The institutional
arrangements in Indiana allow for enough freedom to accomplish the primary
goals of planning, however, there needs to be some understanding of each
agencies mission, skills, data and history.
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4.0

SUMMARY OF FINDINGS
Utilities believe that the state should invest in water resource data collection and analysis. Only
half of the utilities surveyed monitor their source of supply.
There is little information on total available groundwater in the state. However,
the few clusters of monitoring wells in the aquifers of the state make it
impossible to track trends, determine impacts, and provide the validation
needed to avoid conflicts among users. An expanded network of groundwater
monitoring wells should be installed around the state, beginning with areas of
greatest concern.
The USGS has historically been funded by IDNR and IDEM to observe, report,
calculate, and estimate low flow statistics of Indiana rivers and streams. While
this information is needed to estimate surface water availability and drought
yield, the funding for this work has been sporadic and unreliable. By monitoring
flow trends, signals of drought will not be missed. This would leverage existing
cooperative agreements for data collected between USGS and the state.
We do not know the usable volume of most reservoirs in the state. As the
reservoirs age (many were constructed prior to 1970) sedimentation has
reduced the usable volume in the system. In order to make the most of these
important components of the system, the state needs to have an accurate
estimate of their volume.

Water quality may locally limit availability. This problem needs to be understood and mapped.
The survey showed that for 80 percent of the utilities water availability was
limited by source water quality. The effect of poor water quality on availability
needs to be considered systematically to understand water supply constraints in
different parts of the state. The reasons for geographic variation in water quality
trends (both surface and groundwater) need to be understood so best practices
can be integrated into the planning process. More research should be devoted
to these factors affecting our resources.

Utilities surveyed were interested in state support to meet other water users in their area.
Few utilities currently consider their neighboring water users when planning for
new infrastructure but most of those in the survey were interested in what was
happening around them. All but two of the utilities surveyed wanted the state
to convene regional discussions and more than half of the utilities were
concerned about upstream use. There appeared to be a consensus that regional
discussion lead by the state would be a useful beginning point for planning.
Individual utilities generally think of their source as independent of other water
users and utility plans only accounts for changes in use by the utility. However,
given the growth in non‐utility water use, as well as growth by neighboring
municipal users, it is critical that planning have a more regional perspective.
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Utilities use a variety of methods to forecast water demand.
Most utilities (15 of 20) reported using some form of historical data analysis to
predict future needs. Rarely are these estimates for projecting more than 5 or
10 years into the future. If utilities in the state are going to have robust capital
plans that include infrastructure replacement, they will need confidence in
predicted growth rates in their areas. Utilities suggested that the state might
play a role collecting data and coordinating or conducting regional demand
forecasts.

Conservation and shortage planning needs to become standard practice.
Conservation plans and shortage plans are relatively common in Central Indiana
and among larger water systems. However, shortages could occur in
communities from spills, well failure, main breaks or other short‐term
disruptions. In order to improve system reliability, conservation plans and
shortage plans need to become a normal part of source of supply planning.
Conservation plans may not be the correct approach for systems that have
extremely large supplies like the Ohio River. Even in these situations, however,
utilities need to be able to manage longer term disruptions to their supply as a
part of planning.

Drought planning is important and regional plans may be critical.
The economy of the state depends on a reliable system and drought planning is
one way to reduce the risk of failure for all water users. Currently the utilities
rely on river intakes, reservoirs and groundwater to meet their customers’
needs. Given the fact that groundwater use has increased in many areas it is
important for these regions to develop robust drought response plans. These
plans should be coordinated with their neighbors to be reliable and secure.
Drought would have regional consequences and many parties would need to
work together to allow for power production, drinking water withdrawals and
critical industrial uses.

The state needs to protect the value of IDNR’s water withdrawal database.
The IDNR has one of the most extensive databases on water use in any state in
the nation. It has not, however, been tested or used for statewide planning
purposes. The IGS evaluated the cartographic and hydrogeologic data contained
within the IDNR significant water withdrawal database for each of the 20 utilities
surveyed for this report (Appendix G). The work of detailed digital curation is a
core area of expertise at the IGS. The data integration and validation work that
will need to be done for regional planning may fit within the IGS mission.
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Replacement of aging infrastructure presents a major challenge.
None of the utilities surveyed thought they were able to do all that they should
to maintain critical infrastructure and replace aging mains in their system. Many
of the utilities surveyed simply repair pipes as failure occurs. This group operates
without an optimized plan for managing their aging infrastructure assets.
With looming and rapidly increasing replacement needs, this approach will result
in increasing frequency of emergency repairs accompanied by deteriorating
service and higher than necessary rates for customers. Based on reported capital
investment plans and trends in the value of Utility Plant in Service it is clear that
in general, utilities are underinvesting in replacement of aging infrastructure.
Communities with little or no growth are further challenged to cover increasing
costs with fewer customers. Achieving fiscal sustainability, as aging
infrastructure requires replacement means that utilities adopt asset
management practices to better understand and plan to meet their unique
needs

Water‐rate policies need to be altered to encourage water resource and fiscal sustainability
Sustainable water service is possible with modern planning techniques backed
by regulatory alignment and support to promote resource sustainability and full‐
cost recovery. The short‐term focus of regulatory agencies and local officials
undermine the ability of utilities to establish rates adequate to meet the needs
of the future. Most of the respondents commented that customers are rarely
willing to pay more for water.
Every utility felt that with insufficient rates there was little choice but to let these
infrastructure problems be solved by future generations. This problem is
structural and will need to be addressed with either separate legislation or
changes in existing regulations in addition to an effort to educate the public and
local officials regarding the value of water resources and infrastructure.

There is no obvious lead agency that emerged from this analysis.
There is currently no central “hub” for data management and water resource
planning. All of the agencies agreed that water supply planning is a critical
priority for the state. The agencies suggested that their role in the planning
process would be aligned with (and limited to) their existing missions. A central
hub would focus attention on the task and provide support to regions. This
survey showed that these different agencies have complementary skills
interpreting, modeling and mapping water resources. These skills and tools need
to be thoughtfully assembled in the planning effort to take advantage of the long
history of data and knowledge that already exists.
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There are federal dollars that could support water supply planning.
The federal role in water resources management (data and investigations) can
be leveraged if the state identifies its priorities. Federal agencies (namely, the
Army Corps of Engineers) make funding available to states that have a list of
priorities and objectives and a team dedicated to implementation.
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Appendix A. Utility Survey Team

Jack Wittman, Ph.D., INTERA

Over the past 30 years Jack has been a consulting groundwater hydrologist
working as a water supply expert for states, tribal governments, agricultural
producers, drinking water utilities and industrial clients. He got his Ph.D. at IU‐
Bloomington where he specialized in regional and local groundwater flow
modeling. During the last 25 years he has served as the president of the Indiana
Water Resources Association, been appointed to the governor’s water shortage
task force, served on his local drainage board and recently authored the State
Chamber of Commerce Report, “Modernizing the State’s Approach to a Critical
Resource.” Jack is currently the vice president of the Midwestern Division of
INTERA, Incorporated, a water resources consulting firm that performs water
supply planning analyses around the country. INTERA staff were primarily
responsible for the analysis and writing in this report.

Dan Haddock, PE, ENV SP

Dan is a Senior Project Manager and the Drinking Water Practice Leader for
Lochmueller Group. He has 25 years of experience covering the full life‐cycle of
utility infrastructure. For an investor‐owned utility, Dan managed the
engineering function for 35 water and wastewater utilities in Indiana, Illinois,
Ohio, and Michigan including master planning, design and construction, capital
program management, rate cases, and operational support. He holds leadership
roles on national AWWA committees for Water Resource Planning and
Management, Asset Management, and Sustainable Infrastructure, and is active
in the development of AWWA policies, manuals, and conferences. Dan is a
registered professional engineer in eleven states, and is a registered Envision
Sustainability Professional.

Sarah Hudson

Sarah Hudson is a graduate of Indiana University (B.S.) and the University of
Dayton (M.S.) with degrees in Biology. She has more than 15 years of experience
in the water industry helping communities find sustainable solutions to drinking
water and wastewater needs while employed at the DeKalb County Soil and
Water Conservation District, the Indiana Rural Community Assistance Program,
the Indiana Department of Environmental Management, the Indiana State
Revolving Fund Loan Program, and most recently at Curry & Associates, Inc. in
Danville, Indiana.

Appendix B. Senate Bill 474

Introduced Version

SENATE BILL No. 474
_____
DIGEST OF INTRODUCED BILL
Citations Affected: Noncode.
Synopsis: Analysis of water utility planning and needs. Requires the
Indiana finance authority (authority) to prepare an analysis of the
planning and long range needs of: (1) the water utilities serving the 15
most populous cities in Indiana; and (2) five other water utilities
selected by the authority from among the water utilities having less
than $500,000 in annual gross revenue. Authorizes the authority to
contract with professionals or with a state educational institution for the
performance of some or all of the authority's duties relating to the
analysis. Requires the authority to complete the analysis and submit it
to the legislative council not later than November 1, 2015. For calendar
year 2015, relieves the utility regulatory commission of the duty to
submit an annual report concerning water utilities to the legislative
council and the interim study committee on energy, utilities, and
telecommunications.
Effective: Upon passage.

Charbonneau
January 14, 2015, read first time and referred to Committee on Environmental Affairs.
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Introduced
First Regular Session 119th General Assembly (2015)
PRINTING CODE. Amendments: Whenever an existing statute (or a section of the Indiana
Constitution) is being amended, the text of the existing provision will appear in this style type,
additions will appear in this style type, and deletions will appear in this style type.
Additions: Whenever a new statutory provision is being enacted (or a new constitutional
provision adopted), the text of the new provision will appear in this style type. Also, the
word NEW will appear in that style type in the introductory clause of each SECTION that adds
a new provision to the Indiana Code or the Indiana Constitution.
Conflict reconciliation: Text in a statute in this style type or this style type reconciles conflicts
between statutes enacted by the 2014 Regular Session and 2014 Second Regular Technical
Session of the General Assembly.

SENATE BILL No. 474

A BILL FOR AN ACT concerning utilities.

Be it enacted by the General Assembly of the State of Indiana:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

SECTION 1. [EFFECTIVE UPON PASSAGE] (a) The following
definitions apply throughout this SECTION:
(1) "Authority" refers to the Indiana finance authority
created by IC 4-4-11-4.
(2) "Commission" refers to the Indiana utility regulatory
commission created by IC 8-1-1-2.
(3) "Gross revenue" means all intrastate operating revenue
received by a water utility for furnishing water to the
customers of the water utility. The term does not include
revenue derived by a water utility from the sale of water to
another water utility for resale by the other water utility.
(4) "Small water utility" means a water utility whose gross
revenue from furnishing water to customers in Indiana is less
than five hundred thousand dollars ($500,000) per year.
(5) "State educational institution" has the meaning set forth
in IC 21-7-13-32.
(6) "Water utility" means any of the following:
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31
32
33
34
35
36
37
38
39
40
41
42

(A) A public utility, as defined in IC 8-1-2-1(a), that
furnishes water to its customers.
(B) A municipally owned utility, as defined in
IC 8-1-2-1(h), that furnishes water to its customers.
(C) A not-for-profit utility, as defined in IC 8-1-2-125(a),
that furnishes water to its customers.
(D) A utility that:
(i) is owned cooperatively by its customers; and
(ii) furnishes water to its customers.
(E) A conservancy district established under IC 14-33 that
furnishes water to its customers.
(F) A regional district established under IC 13-26 that
furnishes water to its customers.
(b) The authority shall:
(1) conduct a survey of the operations; and
(2) prepare an analysis of the planning and long range needs;
of the water utilities described in subsection (c).
(c) The subject of the survey and analysis conducted by the
authority under subsection (b) must be:
(1) the water utilities that serve the fifteen (15) most populous
cities in Indiana, as determined according to the 2010
decennial census; and
(2) five (5) small water utilities selected by the authority as
subjects for the survey and analysis.
(d) In preparing the analysis required by this SECTION, the
authority shall gather and consider:
(1) information concerning the plans of each water utility for:
(A) continued access to water resources;
(B) fiscal sustainability, including ratepayer protection;
and
(C) regional cooperation among water utilities; and
(2) other information the authority considers relevant to the
planning and long range needs of water utilities.
(e) In preparing the analysis required by this SECTION, the
authority:
(1) shall consult with:
(A) the water utilities that are the subject of the survey and
analysis; and
(B) the commission; and
(2) may consult with any other entity or individual having
information the authority considers relevant to the planning
and long range needs of water utilities.
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(f) The authority may hold public meetings to gather
information for the purposes of preparing the analysis required by
this SECTION.
(g) The authority may enter into contracts with one (1) or more
professionals or state educational institutions under which the
professionals or state educational institutions will perform some or
all of the duties imposed on the authority by this SECTION. The
authority may compensate the professionals or state educational
institutions for work performed under this SECTION with:
(1) money from the drinking water revolving loan fund
established by IC 13-18-21-2; or
(2) any other funds appropriated to the authority.
(h) In preparing the analysis required by this SECTION, the
authority shall use aggregated data in a manner that:
(1) protects the confidential information of individual water
utilities; and
(2) is consistent with IC 5-14-3-4.
(i) The authority shall complete the analysis required by this
SECTION and submit the analysis to the legislative council not
later than November 1, 2015, in an electronic format under
IC 5-14-6, in place of the annual report to the legislative council
that the commission would otherwise be required to submit under
IC 8-1-30.5-3(c)(1) not later than November 1, 2015.
(j) For the calendar year 2015, the commission is not required
to:
(1) collect, compile, organize, summarize, and report data and
information;
(2) make recommendations; or
(3) prepare and submit reports to:
(A) the legislative council; and
(B) the interim study committee on energy, utilities, and
telecommunications;
under IC 8-1-30.5-3.
(k) This SECTION expires January 1, 2016.
SECTION 2. An emergency is declared for this act.
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Appendix C. Utility Survey

March, 2015
Indiana Finance Authority Water Planning Questionnaire
Supply
1. Do you have any yield information for your system? (That is, do you have an estimate of yield in
each of your wells, well fields, and/or intakes?) (We would like to know the actual yield values
if you have them.)
a. How do you quantify yield (e.g., drought of record, low flow, probability)?
b. Do you believe current yields will be available in the future from a resource perspective?
2. Do you have contracts to purchase wholesale water from a regional supplier?
a. Are there any circumstances where you believe that the contract water may not be
available?
3. Do you use monitoring wells or stream gages to assess water availability?
4. Does water quality limit availability in any part of the system?
5. Do you account for neighboring water users? (e.g., other utilities, industry, agriculture) in
evaluating yield of shared resources?
a. Do you observe impacts of neighboring water use?
6. Are there differences between the designed and actual operational yields of your well fields or
intakes?
7. Is surface water yield stable over time?
8. Do you have any concerns about upstream diversions or storage?
9. Efficiency and maintenance:
a. Are there any notable trends in raw water quality from current supplies?
b. Are there infrastructure and design constraints that limit the availability of water in your
system that are not related to source of supply?
c. How do you account for these design constraints?
10. Is water re‐use an element of your long‐range water supply planning?
Demand
Please provide a general overview of your long‐term planning process, and to the extent
possible, provide answer the following questions.
1. How do you plan for growth in demand?
a. How frequently do you revisit the plan?
b. What variables are considered when developing your water demand forecast?
c. Do you use structured scenario analysis to predict future demand?
2. Does your utility have a conservation plan?
a. Was the plan used during 2012?
b. Does it include seasonal or conservation pricing?
c. If you have a conservation plan, what roles does it play in long‐range water supply
planning?
3. Does your utility plan for drought? Do you have a drought ordinance?
a. Was the plan used during 2012?
b. Do you have any triggering mechanism to implement the drought plan?
c. What is the design drought used in your plan?
d. Has it ever been invoked to manage demand?
e. Does your utility have measures in place to deal with shortage of any kind if they occur?
4. Do you have wholesale contracts to sell raw or treated water to other utilities or other users?
a. How do you work with them to plan for needed capacity?
b. How do you work with them on water conservation efforts or to curtail use during
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drought?
c. Do you expect changes in the future – fewer/more contracts, greater/less wholesale
water use?
Infrastructure
1. What is the utility’s planning horizon for demands and resource needs (e.g., 10 years, 20 years)?
2. What time horizons do the utility’s capital investment plans (CIP) cover (e.g., 5 years, 10 years)?
3. In long‐term planning, does the utility evaluate opportunities for interconnection with other
utilities for purposes of meeting projected supply needs or improving resiliency?
4. What are the utility’s projected investment needs in their current CIP? What are the drivers for
those needs: growth; regulatory compliance; reliability/resilience; replacement of aging
infrastructure?
5. How does the utility plan for renewal of aging infrastructure? What percentage of total length of
mains is annually targeted for replacement?
6. How does the utility track and manage water loss?
Exploratory
1. Does your ownership type afford it any advantages or disadvantages that influence its ability to
plan for long‐range water resource needs?
a. If yes, please describe.
2. What existing or proposed legislation limits your ability to plan for long‐range water resource
needs?
3. In general terms, what are the most significant hurdles you face in implementing long‐range
water resource planning?
4. How can the State of Indiana best assist you with its long‐range water resource planning?
5. What data would you find useful to have for your long‐range water resource planning efforts
that you currently do not have, due to the fact that the data does not exist or it exists but you
are not able to access it?
6. Do you know the other significant water users in the region that surround and impact your
service area and source water?
a. If no, would you be interested in the State’s assistance in identifying the other
significant water users?
7. Do you communicate with the other significant water users in the region? If yes, please describe
how.
8. What long‐range water resource planning are you doing that you wish other significant water
users were doing?
Requested Documents






Planning documents (e.g., demand projections, infrastructure planning)
Capital investment plans (e.g., 5 year, 10 year)
Asset management plans
Conservation plan
Drought plan
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Appendix D. Fiscal Sustainability and Infrastructure in Indiana

Fiscal Sustainability and Infrastructure
Planning
1 Introduction
Senate Enrolled Act 474 (SEA 474) directed the Indiana Finance Authority (IFA) to conduct a survey and
analysis considering water utility planning and long range needs, continued access to water resources,
fiscal sustainability, including ratepayer protection, regional cooperation among water utilities, and
other relevant information ( Indiana State Legislature, 2015). This document addresses the portion of
the analysis related to infrastructure planning and fiscal sustainability, including ratepayer protection.
The analysis is based on survey responses from the 19 utilities serving the 20 study communities and
additional data for Indiana water utilities collected by the Indiana Utility Regulatory Commission (IURC)
under the authority of Senate Enrolled Act 132 (SEA 132).
In the 2015 State of the Water Industry Report prepared by the American Water Works Association
(AWWA), the top five most important issues identified by survey respondents were the following
(AWWA, 2015):
1.
2.
3.
4.
5.

Renewal and replacement (R&R) of aging water and wastewater infrastructure
Financing for capital improvements
Long‐term water supply availability
Public understanding of the value of water systems and services
Public understanding of the value of water resources

Availability of water supplies and the infrastructure needed to safely deliver them top the list of
concerns of the utility industry. As a whole, utilities in Indiana and across the country have been
tremendously successful in ensuring reliable access to safe drinking water. Due in large part to this
success, a high level of service is not only expected from our water utilities, but frequently taken for
granted. Concern over public understanding of the value of water resources and infrastructure round
out the top five list. Maintaining the infrastructure necessary to sustain current levels of water service
requires significant investment. Public understanding of the value of water resources and systems is
crucial to gaining support for adequate funding of this infrastructure.
We identified four general areas of opportunity to improve and maintain the fiscal sustainability and
reliability of Indiana’s water utility infrastructure.





Improve utility infrastructure planning practices, including asset management planning to
prepare for the renewal of aging infrastructure
Strengthen support of regulatory agencies and local government authorities for fiscal
sustainability of water utilities and affordability of service
Improve public understanding of the value of water resources and infrastructure
Provide state support for regional water supply solutions, including coordination and funding for
planning and infrastructure projects that are cost‐effective at multiple‐utility scales.

The analysis, conclusions, and recommendations are discussed in greater detail in this document.
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1.1 Water utility infrastructure
Water utilities are “distinctly capital intensive” compared to other utilities. The infrastructure assets
required to supply, treat, and deliver drinking water are costly and have very long service lives,
frequently serving generations of water customers (Beecher, 2011). However, infrastructure does not
last forever and periodic maintenance and replacement is required to sustain its function.

1.1.1 Infrastructure needs
Because utility assets are long‐lived, infrastructure costs are “locked in”, even as conditions change.
Conditions may change as a result of the loss of a major customer or termination of a wholesale water
purchase agreement, or they may change simply as a result of steadily increasing efficiency of domestic
water use.
The maximum capacity of infrastructure and the cost to construct it is determined by peak demands
which may occur only a few days of the year. The result is that capacity is frequently underutilized,
particularly in the case of communities with high peak usage. Table 1 summarizes the typical service
lives and basis for design capacity of different types of utility infrastructure.

Table 1. Types and typical characteristics of utility infrastructure

Utility Plant

Source
Pumping
Treatment
Transmission
and distribution
General

Description

Typical
asset
service lives

Intakes, wells, reservoirs

20 to 70
years

Pumping plant structures and
equipment
Treatment plant structures and
equipment
Pipelines, service lines,
hydrants, meters, storage tanks
Offices, equipment

20 to 40
years
15 to 40
years
10 to 100
years
3 to 40
years

Typical basis for
design capacity
AD ‐ reservoirs,
MD ‐ intakes and
wells
MD, MH, fire
protection
MD
MH, fire
protection
n/a

AD – average day, MD – max day, MH – max hour

The United States Environmental Protection Agency’s (USEPA’s) 2011 Drinking Water Infrastructure
Needs Survey and Assessment estimated that for the 20‐year period ending in the year 2030, there are
over $6.55 billion in infrastructure needs in the State of Indiana, excluding needs related to growth
(USEPA, 2013). More than two‐thirds of the total need (approximately 69%) was identified for water
transmission and distribution infrastructure, most of it for replacing or refurbishing aging or
deteriorating water mains (Figure 1).
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Indiana 20‐Year Infrastructure Needs
($ millions)
Source
$334.5

Treatment
$1,036.7

Transmission
&
Distribution
$4,522.3

Storage
$618.2
Other
$35.3
Figure 1. Indiana Drinking Water Infrastructure Needs (USEPA, 2013)

AWWA has forecast that investment needs for water main replacement in the Midwest will peak in the
2030’s as more and more buried pipes reach the end of their service lives. For utilities in the Midwest,
the total cost of main replacement from 2010 to 2050 is estimated to range from $3,455 per household
for large utilities to $17,400 per household for very small utilities (AWWA, 2012). For comparison, these
amounts are equivalent to approximately one to four times the average value of utility plant in service
(UPIS) for Indiana water utilities (Indiana Utility Regulatory Commission , 2015). The costs facing
customers of smaller utilities are significantly higher than those facing the customers of large utilities.
This wave of main replacement needs will build and persist for decades. It has arrived in Indiana, and
careful planning and adequate funding will be needed to maintain acceptable service levels while
keeping the cost of water service affordable.

1.1.2 Infrastructure planning and management
In 2008, USEPA and six national water and wastewater associations developed guidance to be used to
promote Effective Utility Management (EUM). The resulting Ten Attributes of Effectively Managed
Water Sector Utilities are illustrated in Figure 2 (Association of Metropolitan Water Agencies, et al,
2008). The Ten Attributes have been built upon to develop key performance metrics, a benchmarking
framework, and tools for assessment and identification of opportunities to strengthen utility
management (Matichich, et al., 2014).
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Although the Ten Attributes were developed to apply broadly to all aspects of utility management, all of
them have a direct relationship to or dependence on effective planning and management of utility
infrastructure. The attributes Financial Viability and Infrastructure Stability are particularly relevant.
Measures associated with these attributes emphasize life‐cycle cost accounting and planning for
adequate investment in infrastructure renewal to ensure reliable utility service.

Figure 2. Ten attributes of effectively managed water sector utilities
(Association of Metropolitan Water Agencies, et al, 2008)

For much routine utility planning, it is adequate to focus primarily within the area of operation of the
utility. In some regions of the state, water supply needs may be met most cost‐effectively by regional
solutions. In these cases, a coordinated and collaborative approach to utility planning is needed.
Life‐cycle cost accounting is an indispensable tool for effective infrastructure planning. Life‐cycle cost
accounting considers all capital costs and operating and maintenance expenses over the life of the
project. It is a more accurate measure of the long‐term cost of a proposed investment and the resulting
impact to water rates required to support it. Capital costs alone, or capital costs with limited operating
cost information only capture part of the picture and may lead to decisions that do not provide the best
long‐term value for utility ratepayers. The IURC recommends the use of life‐cycle costs to evaluate
proposed capital project alternatives (Indiana Utility Regulatory Commission, 2014).
Effective planning and management practices result in proactive investment and maintenance, reliable
service levels, and management of risk, all of which support economic development. They also result in
the lowest long‐term rates and greater customer confidence in utility management.
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In contrast, poor planning and management is generally reactive and results in deteriorating service.
Rate increases are infrequent and characterized by sudden dramatic shocks. Reactive investment results
in higher long‐term rates, uncertain reliability of water supply, and higher perceived risk, which has a
negative impact on economic development potential.

1.2 Fiscal sustainability
Fiscal sustainability in the context of water service can be generally defined as a water utility’s ability to
manage its finances so it can meet its spending commitments, both now and in the future, and whether
it ensures future generations of ratepayers (or taxpayers) do not face an unmanageable bill for services
provided to the current generation (Government Finance Officers Association, 2012). Some utilities have
gone further, defining fiscal sustainability principles to guide their policies, planning, and rate setting.
The following principles of fiscal sustainability were developed by the San Diego County Water Authority
(2015).








maintain strong credit rating
adhere to industry cost of service principles
ensure all beneficiaries of service pay a fair share of costs
consistent application of rate setting and other financial policies
support intergenerational equity
result in an appropriate level of fixed revenues for fixed obligations
fulfill legal requirements

These principles highlight the importance of considering the long‐term implications of decisions related
to investment in infrastructure and establishing rates. Well‐intentioned efforts to protect ratepayers by
deferring expenses and limiting rate increases in the short‐term may in fact harm ratepayers in the long‐
term. Deferral of necessary investments in infrastructure repair and renewal will eventually result in
deteriorating service, and higher long‐term costs to be borne by future generations.
Full‐cost pricing is a critical element of fiscal sustainability. Full‐cost pricing is “a pricing structure for
drinking water service which fully recovers the cost of providing that service in an economically efficient,
environmentally sound, and socially acceptable manner, and which promotes efficient water use by
customers (USEPA, 2006).”
There are numerous challenges to achieving fiscal sustainability, including water supply uncertainty,
threats to water quality, uncertain regulation affecting water quality or quantity, changing
environmental compliance standards, higher customer expectations, aging infrastructure, and increasing
economic inequality resulting in affordability challenges for low‐income families.
Careful planning by utilities, support of regulators and local government authorities, and public
awareness of the value of water resources and infrastructure are all necessary to achieve fiscal
sustainability.

1.3 Water rates
Over the last decade, water rates in the United States have increased at an annualized rate of 5.5%,
more than double the consumer price index (Figure 3). This is consistent with a 2002 estimate by the
USEPA that water utility rates would need to increase at a rate of 3% above inflation to close the gap
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between needs and revenue (USEPA, 2002). Over the coming decades, water rate increases will
continue to exceed inflation in order to meet growing investment needs.
The term “conservation conundrum” refers to the fact that conservation efforts and increasing
efficiency of water fixtures reduce water sales and revenue, but do not reduce the large fixed costs that
must be covered for a utility to be fiscally sustainable. Indiana‐American Water reported in public filings
for a recent rate case (IURC Cause 44450) that per capita water use by their residential customers in
Indiana has declined at an average annual rate of 2.06% over the past 10 years, and at an accelerated
rate of 2.94% over the past 5 years (Indiana‐American Water Company, Inc., 2014). A similar trend is
widely reported by utilities across the country. Careful rate design is required to ensure that fiscal
sustainability is not put at risk by these trends.
Public understanding of the value of water service is critical to ensure adequate funding for utilities. This
is challenging because the majority of utility infrastructure is buried and hidden from view. The fact that
water and sewer costs are increasing faster than the rate of inflation, and that customers are generally
using less water today than they did in the past makes explaining the need for rate increases that much
more difficult. Explaining the many factors that drive the need for investment takes time and effort, but
is increasingly necessary to secure adequate revenue through utility rates.

1.4 Ratepayer protection
Preserving affordability for water utility customers requires a long‐term focus. Well‐intentioned, short‐
term efforts to protect ratepayers by resisting rate increases will have a negative long‐term impact on
affordability, if insufficient revenue results in the deferral of needed maintenance and investments.
Affordable, reliable service is achieved in the long‐term by responsibly managing and investing in the

Figure 3. Annualized water and wastewater rate increases from 2004 to
2014 (AWWA and Raftelis Financial Consultants, 2015)

infrastructure needed to provide it. Affordability should be addressed for the most vulnerable of
households through focused assistance programs and education on wise water use.
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Some practices that contribute to ratepayer protection include:









Transparency
Life‐cycle costing
Full cost pricing
Affordability programs
Effective asset management planning
Adequate funding for maintenance and replacement of aging infrastructure
Public education
Conservation/wise water use

USEPA considers water service to be affordable if rates are no greater than 2.5% of median household
income (MHI). However, MHI is limited as an indicator of affordability in that it does not capture impacts
across diverse populations with wide ranges of income. (Stratus Consulting, 2013). Improved measures
of affordability should consider indicators such as income distribution and household size to avoid
imposing economic hardship on lower‐income households (National Consumer Law Center, 2014).

1.5 Regional cooperation
Opportunities for regional cooperation cover a wide spectrum ranging from consolidation through
purchase of smaller utilities by larger utilities to informal cooperation and information sharing. Regional
cooperation may include:








Consolidation
Wholesale water supply
Shared ownership and operation of
facilities
Interconnection for reliability and
contingencies
Sharing of technical expertise
Collaboration on resource planning and
protection
Emergency support (InWARN)

The benefits of regional cooperation may include lower overall operation and maintenance cost; greater
technical, managerial, and financial capacity; enhanced ability to attract and retain qualified staff; better
emergency response; more reliable service; and an enhanced ability to plan on a watershed basis.
Barriers to regional cooperation include political obstacles; lack of knowledge about various forms of
regional cooperation; competition for limited resources; the perception of loss of local control; lack of
state support for regionalization; lack of coordination among funding sources; large upfront capital costs
for regional systems; and the condition and size of existing small systems (Martin, 2012).

2 Water utilities surveyed
The 20 surveyed communities are served by 19 utilities, including the largest water utilities in the state.
Though all utilities in Indiana face common challenges, some characteristics of the surveyed utilities
differ from those of the smaller utilities throughout the state.
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2.1 Size of Utilities
The size and characteristics of the surveyed utilities vary (Table 2). The population served by the utilities
ranges from the smallest serving 4,700 people, classified by the USEPA as a medium utility, to the largest
serving 876,728 people, classified as a very large utility (USEPA, 2015). In total, the surveyed utilities
serve a population of 2,179,430 (799,852 customers), or 33.6% of the state’s population. In the state of
Indiana, there are over 800 community water supplies (CWS’s) of various sizes as indicated in Figure 4.
Table 2. Summary of surveyed utility population and service area (Indiana Utility Regulatory Commission , 2015)

Population served by utility
Customers served by utility
Service territory
Customer density

sq. mi
per sq. mi

Minimum

Maximum

Median

4,700
1,785
2.77
31

876,728
308,662
674.74
1083

63,580
25,904
52.29
473

While most of the surveyed utilities serve urbanized areas, some also serve rural areas. The density of
customers ranges dramatically from 31 to 1,083 customers (79 to 3,377 people) per square mile of
service territory. Lower customer density suggests that on average more distribution infrastructure is
required to serve each customer. More distribution infrastructure per customer has implications for the
operation and maintenance expenses and future replacement needs that must be borne by each

Number of utilities and percentage of population
served by community water supplies in Indiana

Very small 25‐500
Small 501‐3,300
Medium 3,301‐10,000
Large 10,001‐100,000
Very large 100,001‐1,000,000

Figure 4. Indiana utilities (USEPA, 2015)

customer. It is also related to water loss, which among other factors is directly related to the length of
pressurized water main.
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2.2 Trends in customers and water sales
Data collected by the IURC under the authority of Senate Enrolled Act 132 (SEA 132) was analyzed to
determine trends in numbers of customers and volume of water sold from 2011 to 2013 for the
surveyed utilities (Indiana Utility Regulatory Commission , 2015). One of the surveyed utilities did not
report data for 2013. The general trends are summarized in Figure 5. While 89.5% of the surveyed

Summary of customer and water sales
trends for surveyed communities
Percentage of
Surveyed Communities

100%
80%

5.3%
15.8%
47.4%
Increasing

60%

Steady

40%

78.9%

Decreasing

42.1%
20%
0%

10.5%
Customers

Water Sales

Figure 5. Summary of customer and water sales trends

utilities reported steady or increasing numbers of customers served, in the same period 78.9% reported
declining water sales. Due to improving efficiency of water fixtures and greater attention to water
efficiency by industries, per capita water use has been declining for many years. As a result, many
utilities across the US have experienced flat or declining demand even during periods of modest
population growth. This has significant implications for fiscal sustainability and water utility rates
because existing rate structures are largely based on variable, volumetric charges. Declining sales
generate less revenue to cover the cost of serving the same or more customers. Effectively designing
rates that cover the full cost of service even as usage declines is critical to sustaining reliable water
service.

2.3 Utility plant in service
Utility Plant in Service (UPIS) is the total of the original cost of all infrastructure assets in use by the
utility. UPIS totals reported to the IURC reflect the original cost of utility infrastructure and do not
include accumulated depreciation. UPIS per customer for the surveyed communities ranges from $1,244
to $5,787 per customer, with an average of $3,439 per customer. In general, UPIS per customer tends to
be lower for larger utilities, due to economies of scale. Note that because UPIS reflects the total original
construction cost, it is always less than the current replacement cost of existing infrastructure. Due to
the escalation of construction costs over time, utilities that have made more recent investments in new
facilities or replacement of aging infrastructure will tend to have higher UPIS totals per customer.
While UPIS is limited as an indicator of the adequacy of investment in utility infrastructure, a steady or
declining year‐over‐year trend in UPIS is a clear sign of underinvestment in infrastructure. For the
nineteen surveyed utilities that reported data for the years 2011 to 2013, the general trend in UPIS was
increasing for fifteen (78.9%), steady for three (15.8%) and decreasing for one (5.3%). In Indiana, 450
Fiscal Sustainability and Infrastructure Planning
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utilities reported UPIS data to the IURC for the years 2012 and 2013. Of those, 216 (48%) of them
reported a steady or declining trend in UPIS (Indiana Utility Regulatory Commission , 2015). This simple
metric indicates that in general, Indiana utilities are systematically underinvesting in their infrastructure.
As a group, the surveyed utilities are doing a relatively better job of investing in their infrastructure.
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3 Infrastructure planning practices
The infrastructure planning practices of the surveyed utilities vary. In this section, common practices and
deficiencies are identified, as well as notable best practices. The survey and statewide data suggest that
in general the surveyed utilities utilize more effective planning practices than the average Indiana utility.

3.1 Approaches to infrastructure planning
All of the surveyed utilities were asked about their capital investment plans. Fourteen out of the
nineteen utilities (73.7%) had a 5‐year capital investment plan (CIP), which they updated annually. In
addition, nine of the utilities (47.4%) also maintained longer‐horizon CIP’s, projecting anticipated
investments 10 or 20 years into the future. Longer‐horizon CIP’s were generally for very large capital
projects, and for projected investments focused on groups of assets, such as water main replacements.
Asset management planning can provide long‐range forecasts (30 years or more) which can be helpful
for projecting the likely magnitude of future investments and planning to manage competing capital
needs and long‐term rates. At the other end of the spectrum, five of the utilities budgeted capital
projects from year to year, developing 5‐year or longer CIP’s only when planning for large projects or as
the basis for a petition for an increase in water rates.
A majority of the surveyed utilities noted that they take advantage of other planned municipal
infrastructure improvements to share costs and minimize disruption. In these instances, water main and
service line replacement projects are coordinated with sewer improvements mandated in long‐term
control plans (LTCP), utility relocations driven by highway or road improvements, or street repaving
projects. Several of the utilities reported that they plan the timing of significant investments in sewer
and water systems to avoid simultaneous impacts of separate rate increases.
A few of the surveyed utilities noted that their planning is focused primarily on improving reliability and
efficiency, not on growth. Many utilities that formerly supplied large amounts of water to industry have
excess capacity today, a result of loss of industry and successful efforts by remaining industries to
improve efficiency of water use. These utilities focus their planning efforts on right‐sizing of supply,
treatment and pumping facilities and replacement of aging infrastructure.
There are multiple drivers for infrastructure projects, including regulatory compliance, capacity,
resiliency, source protection, aging infrastructure. Considering needs and planning infrastructure
improvements in an integrated way is necessary to optimize the investment of limited capital.
Several of the surveyed utilities expressed interest in the establishment of minimum recommended
standards for planning, and benchmarking to measure and evaluate the performance of Indiana utilities.

3.2 Planned capital investment
Table 3 summarizes planned 5‐year capital investment plan (CIP) totals per customer and as a
percentage of UPIS for the surveyed utilities.
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Table 3. Summary of 5‐year capital investment plan totals per customer for surveyed utilities

Minimum
5‐Year CIP per customer
5‐Year CIP as a percentage of UPIS

$

12
0.3%

Maximum

Mean

$

$

2,252
144.3%

681
24.1%

Median
$

560
17.6%

Figure 6 indicates the percentage of surveyed and SEA 132‐reporting utilities that plan to make
investments within the next 5 years in different types of infrastructure. Transmission and distribution is
the most common target of planned investment. In fact, many utilities identified transmission and
distribution investments in multiple years. The state‐wide group of SEA 132‐reporting utilities reported
planned investment with significantly less frequency than the survey group. Considering the known
needs of utilities in general, the low frequency of planned investment suggests that as a whole Indiana
utilities are underinvesting in infrastructure.

Percentage of utilities with planned
investment in next 5 years
100.0%
80.0%
60.0%
40.0%
20.0%
0.0%
Supply

Treatment Transmission
and
Distribution

Surveyed utilities

Storage

Other

SEA132‐reporting utilities

Figure 6. Summary of 5‐year utility investment plans (Indiana Utility Regulatory
Commission , 2015)

3.3 Conclusions: infrastructure planning practices
The following summarizes observations, best practices, and conclusions related to the infrastructure
planning practices of the surveyed utilities and utilities in Indiana as a whole.
Observations:




As reported for SEA 132, a relatively small percentage of utilities identified planned
infrastructure investments within the next 5 years. This suggests that infrastructure planning
practices are lacking.
Most of the surveyed utilities are using generally effective planning practices, though a few do
very little. The lack of a 5‐year capital investment plan suggests an ad‐hoc approach to utility
planning, which increases operational and financial risks for the utility and its customers.
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Some of the surveyed utilities commented that consistent minimum planning standards should
be required of all utilities, and that benchmarking would be an effective tool for evaluating and
promoting improved planning practices.
Surveyed utilities expressed interest in improved access to data for planning, and support for
regional planning efforts.

Best practices of surveyed utilities:










Coordination of growth and demand forecasting for water and wastewater planning
5‐year plan for all capital investments, updated annually
Longer‐term (15‐20 year) planning for major capital projects and categories of investments, such
as main replacement, meters, replacement of major equipment
Capital planning built around longer term (20‐50 years) demand and source of supply planning
Consideration of trends in water use efficiency to project demands and determine future
capacity requirements
Right‐sizing of older utility facilities originally built for higher demands
County‐level and other regional water supply planning efforts involving multiple utilities
Coordinated timing of large water and sewer utility capital investments
Benchmarking of service levels

Conclusions:





Most of the surveyed utilities, with a few exceptions, are effectively planning.
The relative lack of planned investment as reported for SEA 132 suggests that many Indiana
utilities are underinvesting and need to improve planning practices.
Some of the surveyed utilities have well‐developed approaches to planning. These could be
studied and modeled as best practices for other utilities of similar size and technical capability.
Minimum standards should be established for infrastructure planning and management.
Benchmarking should be explored as a means of promoting effective planning practices.
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4 Asset management practices
Asset management is a set of practices used to provide the service level required by utility customers at
the lowest long‐term cost and acceptable level of risk. This section describes the surveyed utilities’
reported asset management practices, draws conclusions from SEA 132 data regarding the apparent
level of asset management planning by Indiana utilities, and makes comparisons to national trends.
While asset management is frequently associated with distribution systems which comprise the largest
group of utility assets, it applies to all assets including supply, treatment, storage, and administrative
facilities. Because replacement needs are increasing for all utilities, an asset management plan is a
critical tool for ensuring reliable, affordable water service in the long‐term.

4.1 Fundamentals and importance of asset management
Asset management addresses five core questions (WERF, 2014):






What is the current state of my assets?
What is my required level of service?
Which assets are critical to sustained performance?
What are my best O&M and CIP investment strategies?
What is my best long‐term funding strategy?

The process of developing an asset management plan follows ten basic steps as illustrated in Figure 7.

Figure 7. Ten‐step asset management process (WERF, 2014)

An asset registry and inventory is composed of a listing of all assets owned by the utility, with
information related to the capacity, age, service life, condition, criticality, and other characteristics of
each asset.
The replacement cost is estimated for all assets. This is the cost to replace the asset in current funds. In
most cases, the replacement cost will be greater than the original cost of the asset reflected in UPIS.
The level of service is the service level required to meet defined customer and utility expectations of
service quality and reliability and to comply with regulatory requirements.
Strategies for maintenance and replacement of infrastructure are developed to ensure that the defined
level of service is met at the lowest life‐cycle cost.
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A properly developed and implemented asset management plan supports fiscally sustainable rates.
Bond ratings agencies consider asset management practices when evaluating the financial risk of utilities
for the purpose of establishing utility credit ratings (Standard and Poor's Ratings Services, 2014).
Regulatory agencies in many states now require asset management plans for various purposes, such as
access to funding and renewal of discharge permits. The 2014 Water Resources Reform and
Development Act (WRRDA) established a requirement that utilities develop fiscal sustainability plans
with components of asset management in order to obtain loans through the Clean Water State
Revolving Fund (CWSRF) program.

4.2 Asset management practices in Indiana
Less than two‐thirds of the surveyed utilities reported systematic planning for replacement of aging
water mains, and less than one‐third have what would be considered well‐developed asset management
programs. Of the surveyed utilities, the highest rates of water main replacement were 0.7% (143‐year
cycle) and 0.35% (286‐year cycle). These utilities indicated that while significantly increased from
historical levels, their planning indicated that current rates of replacement were not fully adequate. All
other surveyed utilities were further behind. AWWA projects that for the typical utility necessary water
main replacement rates will increase to 1.0% by 2020 and to 2% by 2035 (AWWA, 2012).
Figure 8 summarizes the percentage of surveyed and SEA 132‐reporting utilities that plan to invest in
their distribution systems in one or more of the next five years. The surveyed utilities reported a
significantly higher frequency of planned investment. More than half of the SEA 132‐reporting utilities
indicated no plans to invest in distribution infrastructure in the next five years. This suggests that many
utilities may lack information about the condition and replacement needs of their distribution systems.

100%

Frequency of planned investment in distribution
systems

80%
60%
40%
20%
0%
5 of 5 years

4 of 5 years

3 of 5 years

Surveyed utilities

2 of 5 years

1 of 5 years no investment
planned
SEA132‐reporting Indiana utilities

Figure 8. Planned investment in transmission and distribution infrastructure for surveyed and SEA 132‐reporting
utilities (Indiana Utility Regulatory Commission , 2015).

There isn’t a single replacement rate for distribution mains or other utility infrastructure that is
appropriate for every utility. In the Midwest, the wave of replacement has arrived and the peak is
projected to occur in the 2030’s (AWWA, 2012). The estimated cost of main replacement per customer
by size of utility in the Midwest is indicated in Figure 9. Every system has its unique profile of historical
Fiscal Sustainability and Infrastructure Planning

pg. 15

investment, pipe materials, soil types, operating conditions, and other factors that determine the service
life of pipes and the rate and pattern over time in which they will require replacement.

Total main replacement cost per customer for
Midwest utilities from 2010 to 2050
$20,000

$17,400
$13,450

$15,000

$9,050

$10,000

$3,455

$5,000
$‐
592

125

less than 3,300

3,300‐9,999

Very small

Small

68

16

10,000‐49,999 50,000 or greater
Medium

Large

Figure 9. Estimated total cost per customer of main replacement for Midwest water
utilities by utility size and number of Indiana utilities in each size category (AWWA,
2012).

The OUCC has recently required utilities to develop asset management plans through the rate approval
process, including at least one of the surveyed utilities.

4.3 Conclusions: asset management practices
The following summarizes observations, best practices, and conclusions related to the asset
management practices of the surveyed utilities and utilities in Indiana as a whole.
Observations:









Some regulatory agencies are beginning to require asset management planning, including the
OUCC for rate increases, SRF for CWSRF as required by WRRDA, and NPDES renewal in some
states
Most utilities in Indiana are late getting started, some are doing nothing, others are aware but
not yet able to muster resources to make a meaningful effort. It is important to start now to
prevent deferred costs from accumulating until they are unmanageable.
For some utilities, the ramp‐up of water main replacement programs is constrained by funding
required for mandated LTCP investments in sewer systems.
Less than two‐thirds of surveyed utilities systematically plan for replacement of aging water
mains, and less than one‐third have what would be considered a well‐developed program that
allows accurate forecasting of needs and prioritization of investments
The highest main replacement rates reported by surveyed utilities were 0.7% of total length of
main per year (equivalent renewal rate of 143 years) for one utility, followed by 0.35%
(equivalent renewal rate of 286 years) for the next highest. Both of these utilities indicated that
while significantly increased from historical levels, current levels of investment were not fully
adequate. All other surveyed utilities were farther behind.
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The surveyed utilities with well‐developed programs were generally aware of the specific needs
for their systems, but all felt that they are currently unable to secure adequate funding to fully
meet those needs.
Data from SEA 132 indicate that more than half of the utilities in Indiana have no plans to invest
in their distribution systems within the next 5 years. This suggests that a large number of utilities
in Indiana are either currently not planning to address aging infrastructure, are severely
constrained in terms of funding, or both.
Only half of the surveyed utilities and one‐fifth of the SEA 132‐reporting utilities plan annual
distribution investments and those that do feel that they do not have adequate funding to fully
meet needs. It can be concluded that most utilities in Indiana are underinvesting in
infrastructure renewal.
It is likely that underinvestment can be attributed in some degree to a lack of information
available to utilities regarding the extent and timing of needs associated with aging
infrastructure.

Best practices of surveyed utilities:








Benchmarking by a couple of utilities to set goals for main break frequency, replacement rates,
and control of water loss
Well‐developed programs at a couple of utilities that use assessment of asset condition,
performance, and risk for budgeting and prioritizing main replacements
Collection of main break data by a couple of utilities for use to more accurately predict
performance and probability of failure of different age and material cohorts of water mains.
Coordination of water, sewer and street work to reduce overall costs of infrastructure renewal
Several utilities indicated that they had hired or designated staff dedicated to developing and
implementing asset management plans
Evaluation of all assets, including aging supply and treatment assets in addition to water mains
Consideration of other drivers (regulatory, resiliency, security, etc.) when considering whether
to renew existing assets or replace with infrastructure better suited to present needs

Conclusions:








The majority of utilities in Indiana are not proactively planning to manage aging infrastructure
A combination of requirements, incentives, and funding is needed to kick‐start asset
management by Indiana utilities to begin managing already‐increasing main replacement needs.
The need for asset management planning is urgent in order to prevent deterioration of service
levels, increased water loss, and higher than otherwise necessary long‐term costs and rates
Water utilities need training, tools, and support to improve asset management practices
A couple of the surveyed utilities have asset management programs that could be studied and
used as examples of best practices
Improved asset management practices will result in more complete estimates of infrastructure
needs in future USEPA Drinking Water Infrastructure Needs Surveys
The cost of renewal and replacement of infrastructure is expected to be much higher for small
utilities than large ones.
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Adding total length of main to the data requested annually under SEA 132 would facilitate the
assessment of the potential funding needs and asset management practices of the state’s
utilities.
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5 Water rates and ratepayer protection
Pricing that reflects the full cost of service is fundamental to fiscal sustainability. This section describes
various factors related to water utility rates and ratepayer protection including planned rate increases,
operation and maintenance expenses, water loss, the rate‐setting process, affordability, and financing.

5.1 Current utility rates
The current volumetric rates of the surveyed utilities vary considerably. The minimum, maximum and
median volumetric rates per 1,000 gallons are shown in Table 4.
Table 4. Summary of volumetric water rates of surveyed utilities

Minimum
Volumetric Rate
($ per 1,000 gallons)

$

Maximum

0.44

$

6.35

Median
$

4.06

Of the nineteen surveyed utilities, ten (53%) increased rates effective in 2015. Four utilities (21%) last
increased rates between 2011 and 2014, and five utilities (26%) last increased rates in 2010 or before.
Water rates in the US have increased an average of 5.5% annually since 2004 (AWWA and Raftelis
Financial Consultants, 2015). The median and maximum number of years since the last rate increase for
the surveyed utilities are five and 32 years, respectively. Over those periods of time, average water
utility rates in the US have seen corresponding increases of approximately 35% and 350%.

Figure 10. Typical monthly water and wastewater rates compared to CPI. (AWWA and
Raftelis Financial Consultants, 2015)
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As shown in Figure 10, water and sewer rates have increased at rates above inflation for many years, a
trend that is expected to continue. Many of the surveyed utilities indicated that sewer rate increases
required to comply with mandates have resulted in pressure to defer and minimize water rate increases.
Figure 11 illustrates the plans of SEA 132‐reporting utilities to increase rates between 2015 and 2019.
The majority of utilities report that they are uncertain whether they will raise rates in any given year. It
is not known how many of the utilities that reported “maybe” will in fact raise rates.

Planned Rate Increases by Indiana Water Utilities
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Figure 11. Planned rate increases by Indiana water utilities (Indiana Utility Regulatory Commission
, 2015).

The available data do not allow for a good assessment of the frequency with which Indiana utilities
adjust rates. Given the long‐standing trend of utility rates increasing faster than inflation and the
growing needs related to aging infrastructure, it can generally be stated that utilities should adjust rates
frequently in order to avoid customer “rate shock” and to avoid revenue shortfalls in‐between
adjustments. Operating with insufficient revenue inevitably leads to deferral of needed maintenance
and investment, which will result in long term rates that are higher than necessary.

5.2 Required revenue and cost of service
There are two generally accepted and practiced methods of determining required revenue ‐ the Cash‐
Needs Approach and the Utility Approach.
The Cash‐Needs Approach includes operation and maintenance expenses, debt service payments and
related reserves, and capital expenditures. Operation and maintenance expenses may include salaries,
wages and benefits, power, water, chemicals, rent, services, materials and supplies, and overhead costs.
Capital expenditures generally include routine annual replacements, routine annual extensions and
improvements, and major capital replacement and improvements. The Cash‐Needs Approach is used by
most municipal utilities. The Utility Approach differs in that an allowed rate of return is earned on capital
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investment in utility plant. Utilities that use this approach also typically pay taxes and other fees to the
municipality (AWWA, 2012).
Once the required revenue has been determined, costs are allocated to different classes of customers
according to their characteristics. Because much utility infrastructure is designed and constructed for
peak demands, customers that drive those demands disproportionately drive infrastructure costs.
Table 5 summarizes average water sales, peaking factors, and operation and maintenance cost per
million gallons of water produced for the surveyed utilities. The peaking factor is the ratio of the
maximum day demand to the average day demand. As noted in Table 1, much of a utilities’
infrastructure must be sized for maximum day and maximum hour demands. Higher peaking factors
require that infrastructure be built with greater capacity to meet high demands during a limited period
of time. The rest of the time, much of the capacity goes unused. Efforts to reduce peak demands can
result in significant savings by reducing the capacity of needed infrastructure and potentially deferring
future expansion projects. Equitable rate designs allocate the cost for this peak‐driven capacity to the
users that create the peak demands.
Table 5. Summary of water sold, demand ratios, and OPEX for surveyed utilities

Minimum
Volume of water sold,
average
Demand ratio, max to
average day
Operation and
maintenance cost

mgd

$ per million
gallons produced

Maximum

Median

0.61

103.27

6.86

1.11

2.73

1.36

$ 1,025

$ 4,049

$ 2,071

For comparison, the median operation and maintenance (O&M) cost per million gallons for all SEA 132‐
reporting Indiana utilities was $3,926.47 for the year 2013, nearly double that of the surveyed utilities.
In general, O&M costs for small utilities are higher than those of larger utilities. This explains the
difference in median O&M cost of the surveyed utilities, which are larger, and that of the state’s utilities
as a whole.
A very significant and new challenge for utilities is the increase in rates that will be required over the
coming decades to cover the increasing cost to replace aging infrastructure. Ensuring that adequate
revenue is generated to keep ahead of the replacement wave will be critical to the fiscal sustainability of
water utilities in the coming years. As reported in AWWA’s 2015 State of the Water Industry Survey,
utility managers in the US are concerned about their ability to cover the full cost of providing water
service. Figure 12 illustrates their assessment of their own utility’s ability to cover the full cost of service.
In general, concerns increase as they look to the future. Careful long‐term planning and public education
will play key roles in successfully addressing this challenge.
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Figure 12. Responses (as % of total) from all participants regarding whether (their own) water
and waste water utilities can cover the full cost of providing service (n=1,507) (AWWA, 2015)

5.3 Water loss
Every utility inevitably loses some of the water that it produces and treats to leaks in the distribution
system. Water loss management is an important component of ensuring fiscal sustainability. In addition
to pipe condition, leakage is directly related to the length of the distribution system and the pressure in
the system. Some amount of leakage is unavoidable, and as pipes and service lines age the rate of
leakage increases. The best practice for water loss accounting is found in the American Water Works
Association’s Manual M36 Water Audits and Loss Control Programs. Figure 13 illustrates how water
produced by a utility is accounted for to determine apparent and real losses.
Data available from SEA 132 allows water loss to be calculated by subtracting the volume of water sold
from the volume produced. Table 6 summarizes the range of water loss reported by the surveyed
utilities, as well as the associated prorated operating expenses. Water losses may be real in the case of
leaks or apparent in the case of inaccurate metering. The median percentage of water loss for all SEA
132‐reporting Indiana utilities was 22.6% for the year 2013, somewhat lower than the median of the
surveyed group.
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Figure 13. IWA/AWWA Water Balance (AWWA, 2009)

Table 6. Summary of water loss for surveyed utilities

Water loss
Prorated OPEX associated
with water loss

% of volume of
water produced
$ per million
gallons produced

Minimum

Maximum

Median

0.2%

39.9%

26.6%

$6

$1,320

$541

Note: Water loss percentages below 5% in SEA 132 data are most likely below the level of unavoidable
water loss and are suspect, likely due to inaccurate measurement or recordkeeping errors.

Utilities should attempt to achieve an economic level of leakage (ELL) at which the total cost of lost
water and cost to detect and repair leaks is minimized. There is no single water loss percentage that is
optimal for every utility.
The cost or value of water loss depends on the utility’s circumstances, as indicated in Table 7. The cost
of lost water should be used by utilities to make decisions about appropriate levels of spending on leak
detection and repair efforts. Note that if a major capital project is needed to increase capacity, the value
of water loss reduction may be quite high if it enables the project to be deferred or downsized.
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Table 7. Value of water loss control

Cost of lost water
Variable costs (power, chemicals, residuals
Supply far exceeds demand
handling)
Supply could be exceeded by peak demands Retail cost of water, if supply limits sales
Variable or retail costs, plus avoided cost of
Capacity expansion is required to meet demands
capacity expansion

5.4 Process for establishing water rates
Three quarters of the surveyed utilities are subject to regulation of rates by the IURC. These utilities
prepare petitions to the IURC to raise rates. Rates are approved by the IURC after testimony by both the
utility and the Indiana Office of the Utility Consumer Counsel (OUCC) on behalf of utility customers. For
municipal utilities, separate approval by local government or utility boards is generally also required.
Surveyed utilities reported that the cost to prepare for and complete a rate case can be quite high. Two
of the surveyed utilities reported costs exceeding one million dollars for recent rate cases.
The mission statement of the Indiana Utility Regulatory Commission (IURC) is to assure that utilities and
others use adequate planning and resources for the provision of safe and reliable utility service at
reasonable cost (Indiana Utility Regulatory Commission, 2015).
The mission statement of the Indiana Office of Utility Consumer Counselor (OUCC) is to represent all
Indiana consumers to ensure quality, reliable utility services at the most reasonable prices possible
through dedicated advocacy, consumer education and creative problem solving (Indiana Office of Utility
Consumer Counselor, 2015).
“Quality reliable utility service” and “safe and reliable utility service” requires investment that is
adequate to sustain long‐term service levels without burdening future ratepayers with the costs of
deferred investment and deteriorating service. Sacrificing adequate investment for the sake of short
term cost savings will result in higher costs for utility customers in the long‐term. Reasonable prices are
achieved by ensuring that the adequate level of investment is made efficiently and responsibly through
planning, efficiency, and cost controls, not by deferring needed investment or maintenance. Adequate
planning and asset management are critical to determine the least long‐term cost combination of
maintenance, replacement and renewal of aging infrastructure.
Utilities that are not subject to regulation of rates by the IURC increase rates with local government or
utility board approval.

5.5 Ratepayer protection
Long‐term, ratepayer protection is best addressed when utilities, regulators, and local officials are
guided by principles of fiscal sustainability.
Of the surveyed municipal utilities, 58.7% reported that political influence has resulted in delayed and
insufficient rate increases, resulting in deferred maintenance and investment. The “catch‐up” rate
increases are frequently dramatic and controversial. Several of the surveyed utilities commented that a
lack of utility knowledge by local officials presents an obstacle to obtaining adequate resources.
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Affordability is best achieved with focused assistance programs for the lowest‐income households, and
wise water use education to help customers manage their water consumption and utility bills.

5.6 Financing
Indiana utilities use a variety of sources to finance capital investments. Figure 14 indicates the sources of
debt for SEA 132‐reporting utilities by utility type. A few of the surveyed utilities indicated that they
finance small capital investments on a pay‐as‐you‐go basis, and borrow or issue bonds only for large
capital projects. One utility noted that USDA loans carry covenants that prohibit actions by others that
could impinge on the utility’s ability to repay the loans, and that these covenants provide some
protection against actions by others that could negatively impact their fiscal sustainability. Some utilities
noted that they plan for and maintain a capital reserve. A few of the larger utilities noted that while they

Figure 14. Sources of debt based on utility type in 2013 (Indiana Utility Regulatory Commission, 2014)

have utilized State Revolving Fund (SRF) loans in the past, alternative low‐cost financing from other
sources is preferred due to the additional effort required to administer and report on SRF financing.
Some surveyed utilities noted that their ability to borrow is constrained by overall municipal debt.

5.7 Conclusions: water rates and ratepayer protection
The following summarizes observations, best practices, and conclusions related to water rates and
ratepayer protection for the surveyed utilities and utilities in Indiana as a whole.
Observations:




Some utilities reported that property tax caps have resulted in deferral of infrastructure
investment. Reliance on property tax revenue indicates that utility rates are inadequate to cover
the full cost of service.
Political influence over rate increases was reported by multiple utilities as a problem that
prevents them from having the funds to make necessary investments. The result is deferred
investment and maintenance, and less frequent but dramatic and controversial rate increases.
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Several IURC‐regulated utilities noted that having an independent “referee” is advantageous.
Most of the utilities regulated by the IURC commented that the cost and time required for the
rate approval process is a burden.
Several utilities perceive that the OUCC commonly advocates to remove investments and
maintenance from rates that the utility deems necessary, resulting in inadequate revenue.
Water and sewer are frequently on the same bill. Customers view the cost of water and sewer
service, and proposed rate increases together not separately.
Several utilities commented that lack of knowledge of utility operations and needs by board
members and local officials is an obstacle to obtaining adequate resources.
IURC‐regulated municipal utilities expressed interest in the ability to use DSIC, though local
government approval would still be required
Flat or declining demand results in revenue shortfalls for many utilities
One utility by statute has to give up “excess” funds to local government. Due to property tax
caps, local government has become more and more dependent on these funds for operations.
Several municipal utilities held referendums to opt out of IURC jurisdiction, but they were all
defeated. Reported lack of public trust is an issue.
Several utilities noted that they have had to postpone needed water rate increases due to LTCP‐
driven sewer rate increases.

Best practices of surveyed utilities:









Raise rates regularly and gradually to avoid sudden rate shocks
One utility alternates “across the board” and cost study‐based rate increases to reduce the cost
of rate studies
Testing and replacement of meters to maintain accuracy and maximize revenue
Leak detection for water loss control
Set aside funds in a capital reserve
Inclining block rates for wholesale customers to encourage conservation
AWWA water audits
Wise water use education targeted to low‐income customers to help control cost of water
service

Conclusions:






Median water loss is greater than 22% in the state, based on data reported for SEA 132. The
level of water loss should be expected to increase in systems that defer replacement of aging
infrastructure and decrease to economical levels in systems that engage in main and service line
replacement programs.
The AWWA Water Audit methodology is the preferred method for evaluating water loss and
informing decisions about leak detection and repair to minimize the total cost to ratepayers.
Collection of minimal additional data through SEA 132 would facilitate a much improved
assessment of water loss for the state’s utilities.
With a few notable exceptions, most of the surveyed utilities had recently adjusted rates and
had plans in the near future to do so again.
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Only 28% of the state’s utilities indicated with certainty that they plan to raise rates in the next 5
years. Considering the general rate of increase in water utility rates nationwide, this suggests
that utilities in Indiana may not cover the full‐cost of water service.
There is significant variability in operation and maintenance expense among Indiana utilities.
Regional cooperation may enable utilities to share cost benefits and economies of scale to
manage water rates.
Ratepayers are protected when utilities have adequate technical and managerial capacity, there
is transparency in planning and rate setting, and they are represented by advocates either in
state or local government that are guided by principles of long‐term fiscal sustainability.
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6 Regional cooperation
There are many opportunities for cooperation among water utilities in the same region. These include
consolidation, wholesale water supply agreements, shared technical expertise or ownership of facilities,
system interconnections, collaboration on resource planning and protection, and emergency
preparedness. In some areas of the state, the most cost effective water supply solutions may require the
collaboration and cooperation of multiple utilities in order to realize their benefits.
Regional cooperation can offer many benefits including lower overall operation and maintenance cost;
greater technical, managerial, and financial capacity; enhanced ability to attract and retain qualified
staff; better emergency response; more reliable service; and an enhanced ability to plan on a watershed
basis.
Among the surveyed utilities, there were notable examples of regional cooperation. Some of the utilities
were engaged in regional county‐level planning efforts, others collaborated on water quality monitoring
and source water protection, and 10 of the 19 surveyed utilities currently supply water to other utilities
under wholesale contracts.
This section will discuss examples of regional cooperation and further potential among the surveyed
utilities and Indiana utilities as a whole.

6.1 Regionalization and de‐regionalization
The decision to develop a new water supply requires committing significant investment to study, design
and construct wells or an intake, treatment, pipeline, and storage facilities. Unless the water source is
nearby, the cost for a pipeline to connect the supply to the system may be high. Additional staff may be
required to operate the new facility. There are significant economies of scale for water supply and
treatment infrastructure. While many municipalities and utilities prefer to directly control their own
supplies, significant long‐term savings may be realized by exploring options to interconnect and
purchase water from other utilities with excess capacity, or by collaborating to jointly expand or develop
new supplies. Fair evaluation of all options to identify least life‐cycle cost alternatives helps to ensure
that limited state funds are used effectively and ratepayers are protected.
Several of the surveyed utilities described situations in which former wholesale customers elected to
develop their own independent supplies and allow their water purchase agreements to lapse.
Infrastructure built by the wholesale provider to serve the former customer is left underutilized, and the
loss of revenue requires that an additional burden be imposed on the remaining customers of the
wholesale provider in order to remain fiscally sustainable. Currently, the economic impact of these
decisions to the ratepayers of the wholesale provider are not taken into account.

6.2 Potential for regional cooperation in Indiana
Figure 15 shows the surveyed utilities and all neighboring utilities whose service territory boundaries
come within 10 miles of those of the surveyed utilities. According to USEPA, nationally 86% of water
systems are within five miles of the closest system, and 98% are within 10 miles of the closest system
(USEPA, 2002).
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Figure 15. Service territories of surveyed utilities and neighboring utilities within 10 miles (Indiana Utility
Regulatory Commission , 2015)
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Five of nineteen (26.3%) surveyed utilities and 53.9% of SEA 132‐reporting Indiana utilities indicated that
they do not have a plan to obtain additional water resources in the event of a water shortage or
contamination of supply (Figure 16).

Figure 16. Utilities with a plan for additional resources in the event of a water shortage or
contamination of supply based on utility size (Indiana Utility Regulatory Commission, 2014).

There appears to be potential for regional cooperation by the surveyed utilities. Figure 17 summarizes
the median numbers of neighboring utilities within 10 miles of the surveyed utilities, with greater
comparative O&M expense, and without reported plans for backup supplies. The feasibility of
interconnection depends on many factors, not the least of which is cost, but in many cases it may be a
viable option for neighboring utilities to obtain additional supplies or achieve greater resiliency.
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Commission , 2015).
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6.3 Conclusions: regional cooperation
The following summarizes observations, best practices, and conclusions related to regional cooperation
for the surveyed utilities and utilities in Indiana as a whole.
Observations:







Some mistrust exists within smaller utilities of regional planning efforts led by larger utilities.
There is a need for impartial facilitation of regional planning efforts
Multiple utilities reported instances of former wholesale customers that severed ties and
developed their own supplies, placing a financial burden on the supplying utility’s customers.
There are small utilities that could benefit from integration into regional systems or wholesale
water sales, but construction of needed infrastructure is not financially feasible based on
revenue from customers
Competition for resources in some areas
Planning for regional infrastructure is longer‐term than utility level planning, but is critical to
inform utility level planning.

Best practices of surveyed utilities:







One utility is collaborating with a major wholesale customer to finance the cost of supply
improvements that will benefit both
One utility has taken advantage of their lower cost water to become a major regional supplier to
numerous wholesale customers, with cost benefits to their retail customers
State wide tariff allows smoothing of rate increases among larger customer base, facilitates
investment in smaller utilities
Regional planning efforts in Boone County
Source water protection efforts in Hamilton and Marion counties
InWARN

Conclusions:










Significant benefits could be achieved through increased regional cooperation
Many utilities associate regional cooperation with consolidation, or sale of their utility. There is
a need to educate utilities and local officials of the various options for regional cooperation.
Education and facilitation of regional cooperation efforts should be led by the state or other
parties viewed as not having a vested interest in a particular outcome.
Less than half of the utilities in Indiana have a plan for backup supply in the event of water
shortage or contamination of their water source. Utilities should be encouraged to incorporate
resiliency into their planning.
Currently, there are few effective guidelines or mechanisms for review of major proposed utility
investments that have the potential to impose significant cost burdens on other utilities by
stranding previously made infrastructure investments and/or reducing the revenue base
required to cover the cost of utility service.
Funding is needed for regional planning
Support evaluation and development of regional solutions that have the potential to confer
significant long‐term cost savings to customers of multiple utilities
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7 Recommendations
In this section, the recommendations from our analysis are summarized in four general areas of
opportunity. Also provided are recommendations specific to the IURC’s annual collection of utility data
authorized by SEA 132 to further enhance the value of this data for evaluating the planning practices of
Indiana’s water utilities.

7.1 Improve infrastructure planning practices of Indiana’s water utilities





Establish best practices and recommended standards for planning for Indiana water utilities.
Support benchmarking of utilities to evaluate capacity, identify training needs, and highlight
best practices.
Support efforts to provide utilities with tools and training to initiate asset management
programs.
Strengthen support for small utilities that do not have the technical and managerial capacity of
larger utilities.

7.2 Strengthen support and incentive for utilities to achieve fiscal sustainability








Establish principles for the fiscal sustainability of utilities and require that revenue requirements
and rates be based on these principles.
Strengthen the alignment of regulatory and funding agency practices with the goal of long‐term
fiscal sustainability and ratepayer protection.
Support education of local officials on cost of utility service, infrastructure needs, and full‐cost
water rates.
Evaluate improved criteria and methods for evaluating affordability of water utility service.
Support focused affordability programs for low‐income households.
Facilitate access to additional funding sources to assist utilities with increasing infrastructure
replacement needs.
Encourage or require some level of asset management planning for access to funding in order to
ensure that funds are invested responsibly and that the resulting infrastructure will be well
managed.

7.3 Improve public understanding of the value of water resources and infrastructure



Improve public understanding of the value of water resources and infrastructure in order to
build support for necessary investment.
Support public education and outreach regarding the cost of utility service, infrastructure needs,
and full‐cost water rates.

7.4 Provide support for regional cooperation of utilities




Ensure that project funding decisions do not undermine the financial underpinning of previous
investments by other utilities.
Support regional investment in infrastructure with the potential to improve resiliency and
reduce long‐term costs for multiple utilities.
Evaluate potential solutions for small utilities that face the highest future costs per customer for
infrastructure renewal and continued regulatory compliance.
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Encourage utilities to consider resiliency in their planning efforts to reduce the number of
utilities in the state that do not have contingency plan in the event of water shortage or
contamination of supply.
The state should fill the role of impartial facilitator and promoter of regional cooperation in
order to overcome barriers between utilities.

7.5 Further improve data collection
The Indiana Utility Regulatory Commission (IURC) annually collects data from water utilities that is a
valuable tool for state‐level planning. Senate Enrolled Act 132 (SEA 132) requires all utilities, including
those not regulated by the IURC, to provide information to the IURC on a number of topics including
water resources used, operational and maintenance (O&M) costs, utility plant in service (UPIS), number
of customers, service territory, and the amount and type of funding received. The data are a very useful
tool.
In the 2014 Water Utility Resource Report, the IURC recommended that the Legislature continue to
review SEA 132 to determine if reporting requirements and the scope of the annual report should be
updated (Indiana Utility Regulatory Commission, 2014).
For the purpose of evaluating fiscal sustainability and ratepayer protection, we recommend that the SEA
132 reporting requirements be amended to include the following information:






Total water rate for 5,000 gallons/month for residential customers within municipal limits
Year and amount (%) of last rate increase
Miles of water main in distribution system
Miles of planned water main replacement
In addition to the current question regarding whether (yes/no/maybe) the utility plans to
increase rates in each of the next 5 years, also ask whether the utility plans to increase its rates
at any point during the next 5 years.
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Appendix E. Proposal for Consolidation of Indiana’s Water Regulatory Programs

Proposal for Consolidation of Indiana’s Water Regulatory Programs
Executive Summary

Project History: The January 7, 2009, Report of the Lieutenant Governor’s Indiana
Agriculture Regulatory Structure Task Force contained a number of recommendations
including:
“The General Assembly should transfer authority of residential septic system
regulation from ISDH to IDEM in order to eliminate duplication and to make
implementation more efficient.”
and
“The Governor should commission a study of combining water related programs
into a “Department of Water Management” to determine the long-term feasibility,
efficiency and effectiveness of combining programs or altering program
implementation in order to eliminate overlaps, plug gaps and streamline
permitting process.”
On July 11, 2011, the Director of the Indiana State Department of Agriculture, the
Commissioner of the Indiana Department of Environmental Management, the State
Health Commissioner of the Indiana State Department of Health, the Executive Director
of the Indiana Department of Homeland Security and the Director of the Indiana
Department of Natural Resources jointly commissioned a Water Management Program
Workgroup to develop a proposal for a consolidated water management program.
This group (renamed the Water Issues Group) met bi-weekly from July to December
2011 to determine whether there is a better way for Indiana state government to
organize water programs to serve Hoosiers more effectively.
After consideration of the report of the Water Issues Group, a draft of this Proposal for
Consolidation of Indiana’s Water Regulatory Programs was circulated for review by the
executives of the six convening agencies. This document represents the best
consensus recommendations of the six agencies, but four significant issues remain to
be resolved:
1. The report is silent on whether the consolidated water regulatory program would
stand alone as a roughly 385 person agency or be consolidated within either
IDEM which has about 200 of the current water program staffing or DNR which
has about 100 of the current water program staffing. Both IDEM and DNR
i

management are interested in managing the consolidated water regulatory
program.
2. The report makes no recommendation on the location of the consolidated Water
Non-Regulatory Programs (mostly grants). The three most likely prospects are
the ISDA, DNR or Indiana Finance Authority.
3. ISDH currently believes that it should retain permitting authority for Commercial
Onsite Sewage Systems. IDEM, however, believes that keeping the split in this
program (municipal onsite systems at the consolidated agency and commercial
onsite systems at ISDH) continues the regulatory confusion for the public.
4. The report does not adopt the recommendation to move residential septic system
regulation from ISDH to IDEM. ISDH does not support this move and the actual
program implementation is by the local health departments which have an
established working relationship with ISDH, but much less so with IDEM.
Leaving this program at ISDH is consistent with previous decisions on the lead
paint and radon programs that ISDH deals with individual Hoosiers, while IDEM
deals with businesses and municipalities. Similarly, this report does not
recommend that the permitting of residential drinking water wells be moved from
ISDH (local health departments) to IDEM.
Document Outline:
• The Case for Consolidating Indiana’s Water Regulatory Program—Page 1
• Proposed Office of Water Organizational Structure—Page 3
o Water Planning Division—Page 3
o Water Permits Division—Page 5
o Water Compliance Division—Page 6
o Water Supply Division—Page 6
o Program Support Division—Page 7
o Water Non-Regulatory or Grants Program—Page 8
• Conclusion—Page 8
• Organization Chart—Page 9
• Details of Proposed Organization—Pages 10-21
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The Case for Consolidating Indiana’s Water Regulatory Programs
Water in the appropriate quantity and quality is essential for life. The universal need for
water makes it important to almost every aspect of our society and has resulted in at
least 5 Indiana cabinet level executive branch agencies developing over twenty
independent programs to manage or regulate various aspects of our water resources.
Each of these programs has merit, but in spite of sincere efforts to coordinate the
actions of each agency, the resulting regulatory structure is difficult for the public to
understand and includes both significant overlap and lost opportunities. The current
Indiana government water management structure stands in stark contrast to the air
regulatory structure which is centralized in one agency. The Indiana Agriculture
Regulatory Structure Task Force recognized the challenges of multiple agencies trying
to manage various aspects of a common resource and in their January 7, 2009, report
to the Lieutenant Governor recommended consideration of combining water related
programs into a “Department of Water Management.” In addition, the current draft of
the report of the Indiana Sustainable Natural Resources Task Force recommends: “To
optimize and manage conflicting goals and needs the state has regarding water we
propose consolidating state authority for three distinct water-related tasks in one entity.”
(Note: This proposal does not address one of the three functions—oversight of
drainage which is currently the responsibility of the county surveyors.)
In Indiana, the responsibility for implementing water programs is spread among several
state agencies, including the State Department of Health, the State Department of
Agriculture, the Department of Homeland Security, the Department of Natural
Resources, and the Department of Environmental Management. There are at least
three compelling reasons for considering a reorganization of water programs in the
state.
First, the current regulatory system for granting water permits of all types is unclear.
Many businesses who want to locate facilities in the state must obtain permits from
several agencies. Even the most experienced environmental professionals sometimes
fail to get a permit for an activity simply because they must go to several agencies to
obtain permits for the same activities and it is unclear as to which permits are required
or what agency issues them. Even when we all do our jobs properly and coordinate in
advance for a particular project, approvals may be inconsistent partly because they are
located in different areas of state government.
Second, the current water organizational structure does not take advantage of
synergies that could exist if water related programs were located in the same place. For
example, water quality and water quantity issues are handled by separate agencies.
Generally speaking, IDEM handles water quality issues, and DNR tackles water quantity
issues. Yet, in the real world, water quantity issues are not neatly separated from water
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quality issues. The drought this summer highlights this point. Large water withdrawals,
which are regulated by DNR, have implications for water quality in drought conditions.
Joining these programs in one agency would encourage consideration of water quality
and water quantity issues together. Similar synergies exist between other currently
separated programs.
Third, because water programs are operated in different state agencies, some issues
are inevitably missed because each state agency may believe the other has authority
over an issue and it is difficult to identify true programmatic gaps. State agencies have,
over the past eight years, increased coordination and cooperation, yet dispersed
responsibility for water programs leads to some issues falling through the cracks.
There are at least two solutions to the first issue (the unclear permitting requirements).
The state of Indiana could add a buffer between the public and the various permitting
agencies. This buffer would be responsible for understanding the various permitting
requirements and making sure that each member of the public is guided through the
process. This is somewhat of a band aid, rather than a true solution and it will add cost
due to the need for this additional communications layer. The other solution, which also
addresses the second and third issues, is to bring these water programs together in one
place to increase transparency and clarify that Hoosiers need to go to only one agency
for water issues. Consolidation will increase cooperation and coordination and create
synergies that did not previously exist. Consolidation will help the state identify and
correct program gaps and prevent issues from falling through the cracks. A
consolidated water program will promote making balanced decisions based on sound
science; will create cross-training opportunities for staff; will increase prompt and
accurate communication; and will allow the state to more easily problem solve water
related issues.
The rest of this document presents a straw proposal for a unified “Office of Water”
consisting of functional areas:
Permitting including traditional wastewater discharges, subsurface discharges, animal
agricultural permitting, storm water permitting, and requirements for construction in or
near waters;
Permit Compliance including inspections and reporting related to permitted activities;
Planning including standards development, water monitoring activities, and public
outreach on water quality and quantity issues;
Water Supply including water quantity management and drinking water;
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Program support including administration, district creation, licensing and enforcement;
and
Water non-regulatory programs including various grant and conservation programs—
Note: as long as it is managed to support the regulatory program, this function may
work better if it is separated from the regulatory programs listed above.

Proposed Office of Water Organizational Structure
Introduction
If the water regulatory programs are to be consolidated, how would the new Office of
Water be structured? This section proposes a possible organizational structure for
consideration and provides some of the reasons for this structure. This organization
could be appended to an existing agency, or operate as a stand-alone “Department of
Water” as recommended by the Indiana Agriculture Regulatory Structure Task Force.
The Office of Water would consist of separate divisions that organize water regulatory
programs in a way that best joins like programs that would be manageable, takes
advantage of synergies, increases transparency, and creates efficiencies. These
divisions are:
•
•
•
•
•

Water Planning Division
Water Permits Division
Water Compliance Division
Water Supply Division
Program Support Division

In addition, all grant related programs would be consolidated into the Water Nonregulatory or Grants Programs—these programs do not need to be part of the
consolidated water regulatory program. This document describes the different divisions
and the reasons for including specific programs in each division.
Water Planning Division
The state has two major reasons for examining the condition of its waters. First, under
the Clean Water Act, Indiana is required to list waters that do not meet water quality
standards and then take actions meant to improve water quality in those waters.
Second, and perhaps more importantly, the residents of the state fish and swim in
Indiana lakes, rivers, and streams and need to know under what conditions they should
be concerned about swimming or eating fish caught in Indiana waters. Due to the
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important impact water quantity (floods and droughts) has on the condition of Indiana’s
waters, this division will also include the planning component of water quantity
management including flood and drought management.
Activities designed to determine the condition of our waters and the fish in those
streams are spread through different state agencies. IDEM conducts sampling of
streams and compiles assessments of their conditions under the Clean Water Act. But
other monitoring activities, including some beach monitoring, are conducted by ISDH.
Recent concerns about potential health consequences from recreating in waters with
Blue Green Algae have caused IDEM to sample reservoirs to determine toxin levels.
Yet, ISDH provides public health announcements about the existence of Blue Green
Algae. And training for volunteers who wish to sample waters is conducted by DNR’s
Hoosier River Watch. Consolidating all of these monitoring activities in one place would
increase coordination and help leverage existing resources. The Water Planning
Division would include a Monitoring Branch that would coordinate these currently
disparate activities.
Indiana is also engaged in several efforts to put in place strategies to improve water
quality. Currently the Indiana State Department of Agriculture is working to create
holistic strategies to reduce loadings of nutrients to Indiana waters. IDEM is required by
the Clean Water Act to produce reports called Total Maximum Daily Loads (TMDLs) that
analyze the source of pollutants in impaired waters and propose methods for reducing
them. DNR currently manages the water quantity planning that directly impacts the
success of these other planning efforts. These initiatives, taken as a whole, can help
set an overall state strategy for improving waters, but because they are located in
separate agencies it is possible to miss an opportunity to create a comprehensive
strategy. This proposal includes a Water Strategy Branch that would join these
initiatives into one location.
Finally, the state also conducts outreach efforts to individuals, organizations, and
schools to educate and provide resources that would help efforts to improve water
quality around the state. IDEM’s team of Watershed Specialists assists Watershed
Groups who wish to put in place Watershed Plans to improve local water quality. The
DNR conducts programs such as Project Wet and Project Wild that provide educators
with materials and assistance in explaining water quality and wildlife issues in schools.
Joining these diverse programs in one area would improve our efforts to reach the
public.
The Water Planning Division would join like programs in one area that would leverage
monitoring resources, develop comprehensive strategy for improving water, and
coordinate outreach efforts.
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Water Permits Division
Neither the public nor businesses seeking to develop in Indiana can be blamed for not
understanding how Indiana deals with water quality. Both the novice and the experts
have difficulty understanding what permits are required or where to go to get those
permits. Some permits are issued by IDEM, while others are issued by ISDH, and still
others are issued by DNR. State regulatory agencies have worked to increase
coordination among the various water permitting programs, but this coordination is no
substitute for a one-stop shop for obtaining all water permits. This proposal for a
revamped Office of Water includes a consolidated Water Permits Division.
The division would house all water related permits, except those for individual
residences, together. The division would be composed of five different branches.
1. The first branch would be the National Pollutant Discharge Elimination System
(NPDES) Permits Branch. These permits, currently issued by IDEM through
delegation from EPA under the Clean Water Act, regulate discharges from
municipalities and industries that discharge to Indiana waters.
2. The second branch would consist of all other wastewater permits, except those for
individual homes. On-site commercial systems and mobile home park approvals,
currently conducted by ISDH would be consolidated with IDEM’s state permits for
the construction of wastewater facilities. This branch would be comprised primarily
of engineers who examine the technical aspects of all wastewater facilities and
would allow for the leverage of engineering resources that are currently spread in
two different state agencies.
3. Agricultural permits, while officially part of the NPDES program, are unique.
Currently these permits, which are granted to Concentrated Animal Feeding
Operations (CAFOs) and Confined Feeding Operations (CFOs), are issued in
IDEM’s Office of Land Quality. Because they are permits to protect water, they
should be issued by the Office of Water. Yet, because of the unique nature of these
discharge prevention permits, they should be issued by a separate branch dedicated
to agricultural issues. Land Application permits should be issued out of the same
branch.
4. Storm water permits, while officially part of the NPDES program, are also unique.
There are over 4000 storm water permits issued by the state to developers,
industries, and municipalities. Most storm water discharges are authorized under
general permits that have terms and conditions oriented toward putting in place best
management practices to prevent pollutants from running off to rivers and streams.
Therefore, these permits, while already issued by IDEM, would be accorded their
own branch within the division.
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5. Often, development involves building structures in places that may impact wetlands
or other waterways. These activities currently can possibly require water quality
certifications from IDEM as well as one of a number of permits from DNR. While
IDEM and DNR have worked to coordinate their activities and notify applicants of the
requirements for permits from different agencies, there are times when even
experienced people do not obtain all of the permits necessary for development.
Locating these permit programs in the same area would dramatically reduce the
likelihood of confusion and would minimize delays in permitting caused by the failure
to apply for the correct permits. That is why it is essential to create a branch that
would issue permits for construction in or near waters that may also have 401 water
quality certification requirements.
The creation of a Water Permits Division would increase transparency, efficiency, and
leverage resources and would decrease confusion about regulatory requirements.
Water Compliance Division
All of the permit programs listed above contain corresponding compliance programs.
For most programs, compliance activities include both the collection and analysis of
data submitted by permitted facilities as well as inspectors that visit facilities or work
sites to evaluate compliance on site.
The Water Compliance Division would be comprised of branches that mirror the
corresponding permits programs. The NPDES Compliance Branch would evaluate data
from and inspect facilities with individual NPDES permits. The Agricultural Compliance
Branch would respond to complaints and inspect facilities regulated as CAFOs or
CFOs. The Storm Water Compliance Branch would review submissions of Storm Water
Pollution Prevention Plans and inspect facilities and developments to assure
compliance. The 401 Compliance Branch would inspect activities related to the
compliance with 401 certifications or various permits issued by the Construction in Near
Waters Branch.
Water Supply Division
Regulating water use to ensure an adequate supply of water for recreation, agricultural
and industrial use, and as clean and safe drinking water for Hoosiers is a top priority for
the state of Indiana. Yet the responsibility for overseeing water use today is divided
between IDEM and DNR. DNR maintains a registry of water wells that withdraw over
100,000 gallons per day, permits water well construction, licenses well drillers, and
oversees Indiana’s obligations under the Great Lakes Compact. IDEM oversees the
formation and regulation of water systems in Indiana. IDEM also manages ground
water contamination that is impacted by water withdrawals. The separation of these
activities into different agencies breaks the very real connection between water
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withdrawals and the availability of clean water for agricultural, industrial and drinking
water purposes. This plan aims to bring those staff members at DNR who work on
water quantity issues together with those staff members at IDEM who regulate drinking
water to ensure the provision of safe and clean water for human consumption. The
result will be an increased understanding of the relationship between water quality and
water quantity.
The Water Supply Division would consist of the Water Quantity Branch and the Drinking
Water Branch. The Water Quantity Branch would include the High Capacity Water
Withdrawal registry, the programs that deal with water well construction, and the Great
Lakes Compact. The Drinking Water Branch would consist of the Capacity
Development Program, the Compliance Program, the Ground Water Program, and
inspections. Joining these programs into one Water Supply Division would allow the
state to better understand the ramifications of water use decisions and would help set
policy for future water use which is increasingly important in light of dry conditions
throughout the state.
Program Support Division
Consolidation of programs into one Office of Water would necessitate the consolidation
of operational activities. For example, many of the programs listed in this plan include
licensing activities. Wastewater and drinking water treatment plant operators are
currently licensed by IDEM and well drillers are currently licensed through DNR.
Consolidating these activities into an operations division could lead to streamlined
processes through the Professional Licensing Agency. Vehicle management,
budgetary issues, grant management, and regional districts would all be managed out
of this division.
Additionally, enforcement activities for all programs would be centralized into this
division. Centralizing enforcement activities into a division separate from the other
programmatically focused divisions allows for cross training of enforcement staff in a
wider variety of programs, streamlines the enforcement process, and helps build
consistency among differing programs.
Water Non-regulatory or Grants Programs
Non-regulatory and grant programs are currently dispersed around different state
agencies. Grant programs including the Healthy Rivers Initiative and Lake and River
Enhancement Program are housed in the DNR. Clean Water Indiana and the
Conservation Enhancement Reserve Program are located at ISDA. Section 205j and
Section 319 grants are administered by IDEM. While these grant programs may have
different conditions for qualification for grants or somewhat different emphasis, all of
them have the broader goal of improving water quality. If targeted in a coordinated
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fashion, these grant dollars could be focused on a specific geographic area or a specific
water quality issue, resulting in a larger impact than when the money is dispersed.
Currently, state agencies meet to make each other aware of their efforts and to
coordinate as best as possible. But housing these programs under one roof could
create strategic, administrative, and financial advantages.
Perhaps most importantly, locating these programs in one place would allow the state to
take a more deliberate approach to funding specific grant projects to focus dollars in a
more coordinated manner. Secondly, if grant programs were located together,
administrative staff could be shared, reducing the use of grant dollars on administrative
tasks and increasing the amount of money devoted to improving water quality. Third,
locating programs together might—to the extent permitted under law—allow staff to find
ways to better leverage each others’ programs for specific projects.
As long as these programs are properly targeted, there is no reason that they need to
be located or managed with the new Office of Water’s regulatory programs. For
example, the Indiana Finance Authority (IFA) currently administers the State Revolving
Fund (SRF) program and the Brownfields program. Both programs make loans at
below market interest rates to communities for environmental improvements. One
option would be for the IFA to broaden its scope of environmental activities to include
water grant programs. Another option would be to locate the combined grants and nonregulatory programs into any of the agencies that currently have a water related grant
program. Consolidating the existing water grant programs would allow for the
professional financial administration of these grant programs and may create leveraging
opportunities that currently do not exist because the grant programs are located in
different agencies around the state.

Conclusion
Consolidating water related regulatory programs and consolidating water grant
programs would increase transparency, eliminate confusion, encourage synergies to
develop among like programs, and could create administrative efficiencies that would
benefit Hoosiers and Water Quality.
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Water Planning Division.

The Water Planning Division would be responsible for monitoring and
assessing water quantity and quality, establishing water quality standards, conducting Total Maximum
Daily Load (TMDL) analyses, and building partnerships with water stakeholders.
Program
Water Standards

Current Location
IDEM

Reason for Consolidation
Standards are the cornerstone
for protecting water quality

Surface Water Monitoring

IDEM

Monitoring is necessary for
determining condition of waters
and for determining permit
requirements

Surface Water Assessments
(303d/305b)

IDEM

Clean Water Act requirement
that states assess water quality
and IDEM assesses waters based
on those sampling.

Fish Consumption Advisory

ISDH/IDEM/DNR

The scientific work supporting
advisories is already done at
IDEM.

Hoosier River Watch

DNR

Beach Monitoring

Beach monitoring program on
Lake Michigan at IDEM; others
ISDH

This program trains volunteers to
monitor stream water quality.
IDEM conducts ‘official’
monitoring and uses volunteer
generated data and therefore
this program should be housed in
the same agency that conducts
water monitoring.
Consolidating all beach
monitoring in one location is
more efficient than spread
among different agencies.

Algae Monitoring

IDEM

IDEM has training, equipment
and staffing to conduct
monitoring.

Harmful Algal Bloom Warnings

ISDH

ISDH and IDEM Coordinate based
on IDEM monitoring.

Water Monitoring Branch

Page 10 of 21

Water Strategy Branch
Flood and Drought Planning

IDHS, DNR, IDEM

Three different agencies must
coordinate to plan for floods and
droughts.

Gulf Hypoxia Task Force

ISDA

State Nutrient Reduction
Strategy

ISDA

Total Maximum Daily Load
Program

IDEM

Work on the Gulf Hypoxia Task
Force directly impacts
monitoring and standard setting
which are done at IDEM
Nutrient reduction strategy will
involve point and nonpoint
sources, and will involve
development of Water Quality
Standards. Including this
program at IDEM will allow for
greater coordination among
standards setting, sampling, and
permitting staff.
Where waters have been
declared by IDEM to be impaired,
this program helps determine
the potential causes of those
impairments and the results of
studies are used to set
limitations on pollutant
discharges in permits IDEM
issues.

Water Outreach Branch
Watershed Specialists

IDEM

Project Wet

DNR

Watershed specialists build
partnerships with stakeholders,
educate and assist watershed
groups, and communicate with
the public water quality issues.
Educates public about water
issues through schools
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Water Permits Division.

The Water Permits Division would be responsible for issuance of all
wastewater related permits. This would increase transparency and public awareness of what kind of
permits are required for any water-related activity.
Program

Current Location

Reason for Consolidation

NPDES Individual Industrial
Permits

IDEM

NPDES Individual Municipal
Permits

IDEM

Combined Sewer Related
Permitting
NPDES General Permits

IDEM

EPA has delegated, under the
Clean Water Act, authority to
IDEM.
EPA has delegated, under the
Clean Water Act, authority to
IDEM.
Requirements are already part of
an NPDES individual permit.
Authority granted by Clean Water
Act to IDEM.

NPDES Permits Branch

IDEM

Other Wastewater Permits Branch
On-site Commercial Systems

ISDH

Mobile Home Community waste
water construction approval

ISDH

Construction Permitting

IDEM

Agricultural Permits Branch
CAFO/CFO Permits

IDEM OLQ

Land Application Permits

IDEM OLQ

Storm Water Permits Branch

Storm Water Associated with
Construction Activity
Storm Water Associated with
Industrial Activity
Municipal Separate Storm Sewer

IDEM
IDEM
IDEM

Directly related to wastewater
permitting. IDEM permits
community on-site systems and
ISDH currently permits
commercial systems.
ISDH currently approves as part
of their approval of the entire
plan for development of a mobile
home park.
IDEM issues construction permits
for wastewater treatment plants
and collection system pipes.
ISDH approval amounts to a
similar activity.
Currently in OLQ due to staffing
issues, but is actually an NPDES
permit
Currently in OLQ, but is a water
quality related issue.
EPA has delegated, under Clean
Water Act, authority to IDEM.
EPA has delegated, under Clean
Water Act, authority to IDEM.
EPA has delegated, to IDEM.
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Construction in or Near Waters/401 Branch
Ditch construction, tile
installation, pipeline installation
within ½ mile of lake shoreline
(Lowering of Ten Acres Lake Act)
Navigable Waterways Act
requires permits for placement
of permanent structure in
navigable waters
Construction of Channels

DNR

These programs have overlapping
permit requirements with 401 so
should be together with them.

DNR

Some of these also require 401
certifications therefore should be
in the same place.

DNR

Sand and Gravel Permits Act

DNR

Construction in a Floodway
401 Water Quality Certification

DNR
IDEM

Regulatory Review of Regulated
Drains

DNR

While water quantity issue has
overlap and projects may also
require 401.
Regulates the taking of sand,
gravel, or stone from under the
bed of navigable water
Related to the other programs
Some of the same waters that
require 401 certifications also
require the other permits listed
above
Reconstruction or maintenance
of regulatory drains may require
a 368 review that provides
information about what
conditions might be required in a
404 or 401 permit.
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Water Compliance Division.

The Water Compliance Division would be charged with the

oversight of activities permitted under the Water Permits Division. This Division would be comprised of
NPDES Compliance, 404 Compliance, and permits issued for construction in or near waters. Activities
would involve inspection and data evaluation as well as compliance assistance activities.

NPDES Compliance Branch
NPDES Compliance Data
Evaluation

IDEM

EPA has delegated, under the
Clean Water Act, NPDES
permitting and compliance to
IDEM.

NPDES Compliance Inspection

IDEM

EPA delegated, under the Clean
Water Act, NPDES permitting
and compliance to IDEM.

401 Certification Compliance

IDEM/USACE/EPA

Compliance activities for Section
401 Certifications have been
delegated to IDEM.

Construction in or near waters

IDEM/USACE/EPA/DNR

Inspection activities for the
Lowering of the Ten Acres Lakes
Act, Navigable Waterways Act,
Construction of Channels, and
Sand and Gravel Permits Act
would be done here.

401 Compliance Branch

Storm Water Compliance Branch
Storm Water Associated with
Construction Activity

IDEM

EPA has delegated, under the
Clean Water Act, NPDES
permitting and compliance to
IDEM.

Storm Water Associated with
Industrial Activity

IDEM

EPA has delegated, under the
Clean Water Act, NPDES
permitting and compliance to
IDEM.

Municipal Separate Storm Water

IDEM

EPA has delegated, under the
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Clean Water Act, NPDES
permitting and compliance to
IDEM.

Agricultural Compliance Branch
CAFO/CFO Compliance

IDEM OLQ

EPA has delegated, under the
Clean Water Act, NPDES
compliance activities to IDEM.
OLQ has handled these due to
past resource issues, but they
should be consolidated with
Water programs.

Land Application Compliance

IDEM OLQ

Land Application compliance
should be included with other
Agricultural compliance
activities.
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Water Supply Division.

The Water Supply Division would be charged with regulating water

quantity and Drinking Water issues. It would elevate flood and drought matters as well as manage
requirements of the Great Lakes Compact.

Water Quantity Branch
Flood and Drought Management

IDHS, DNR, IDEM

Three different agencies must
coordinate to make critical
decisions regarding droughts and
the state positions.

High Capacity Water Withdrawal
Facilities

DNR

Registration of high capacity
water wells (>100,000gpd) has
an effect on ground water
supplies and therefore ought to
be included in water supply
division activities.

Water Rights and Use

DNR

This area deals with water well
construction, well driller
licensing, which might be best
combined with construction
permitting and certification.

Great Lakes Compact

DNR

Currently in DNR as the compact
regulates water withdrawals
from the basin; encourages
development of water
conservation and efficiency
programs, and provides regional
review for new or increased
consumptive uses from the
Great Lakes of 5 million gallons
or more per day in a ninety day
period.

IDEM

EPA , under the Safe Drinking
Water Act, delegates
determinations about systems’
capacity to operate to IDEM.

Drinking Water Branch
Capacity
Development/Permitting

Page 16 of 21

IDEM also issues construction
permits for facilities.
Compliance

IDEM

EPA, under the Safe Drinking
Water Act, has delegated
responsibility to oversee systems
to IDEM.

Ground Water

IDEM/DNR

Underground injection wells are
handled by DNR currently.
Ground water monitoring is
conducted by the IDEM Ground
Water Section as is wellhead
protection, Hoosier Water
Guardian.

Drinking Water Inspections

IDEM

EPA, under the Safe Drinking
Water Act, has delegated
authority to oversee drinking
water systems to IDEM.
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Program Support Division.

The Program Support Division would be responsible for the

consolidation of operations activities within the Water Program. Most notably, licensing programs
would be consolidated and moved to IDEM. Regional District and Conservancy District programs are
different enough that it makes sense to keep them in their respective agencies. Additionally,
enforcement activities would be housed in this Division.

Operations Branch
Grants/Contracts

IDEM

These functions remain and
would need to remain for
operation of divisions.

Vehicle Management

IDEM

These functions remain and
would need to remain for
operation of divisions.

Budget

IDEM

These functions remain and
would need to remain for
operation of divisions.

District Creation:

IDEM for Water and Sewer
Districts

While this seems like a
combination of like programs,
Conservancy Districts are
created by an order from a judge
and Regional Districts are
created by order of the
Commissioner or IDEM.

Regional Water and Sewer
Districts

DNR for Conservancy Districts

Conservancy Districts

Licensing Programs:

IDEM/DNR

DW Operator License
WWTP Operator License.
Water Well Drilling License.

Licensing includes drinking water
and wastewater certification and
continuing education as well as
Licensing Water Well Drilling
Contractors. In the long run,
should this all be run in PLA?

Water Enforcement Branch. Enforcement programs are conducted in the different agencies in
accordance with their own programs. This consolidation initiative would envision IDEM conducting all
enforcement of programs moved to IDEM. Enforcement would be its own section due to the unique
nature of its activities.
NPDES Enforcement

IDEM

Program remains at IDEM and
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would be enforced by IDEM
Drinking Water Enforcement

IDEM

Program remains at IDEM and
would be enforced by IDEM

401/Construction in or Near
Waters Enforcement

IDEM/EPA/DNR

Enforcement could be
consolidated to one agency
increasing efficiency and
coordination.
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Water Non-regulatory or Grants Programs.

Non-regulatory or grant programs are currently

run from different agencies and although they may have different requirements for the use of grant
funds, their goal is water quality improvement. Synergies could be realized by placing all of the funding
programs in one area to allow for the programs to be managed in new ways that leverage existing
resources to improve water quality.
Healthy Rivers Initiative

DNR

Conservation initiative
partnership of resource agencies
and organizations to protect
43,000 acres in the floodplain of
the Wabash River and Sugar
Creek as well as 26,000 acres of
Muscatatuck River bottomlands.

Lake and River Enhancement
Program

DNR

Provides technical and financial
assistance for projects that help
monitor, determine problems
affecting a lake or stream
segment, manage invasive
species and aquatic vegetation,
as well as to cost share with land
users for nutrient and sediment
reducing practices.

Clean Water Indiana

ISDA

Provides financial assistance to
landowners and conservation
groups to support conservation
practices to reduce nonpoint
source pollutants. Also provides
matching funds for Conservation
Reserve Enhancement Program

Conservation Enhancement
Reserve Program (CREP)

ISDA

Conservation program addresses
agricultural-related
environmental concerns.
Provides financial incentives to
voluntarily enroll in the
Conservation Reserve Program
(CRP)
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Section 205(j) Grants

IDEM

Named after the section of the
Clean Water Act, these grants
are to be used for water quality
management and planning
including identifying point and
nonpoint source measures that
help meet water quality
standards, developing
implementation plans, and
determining the nature and
extent of the problems.
Fundable projects gather and
map information on point and
nonpoint sources.

Section 319(h) Grants

IDEM

Provides funding for projects
that reduce nonpoint source
water pollution. Funds are used
for education and outreach,
development of watershed
management plans,
implementation of watershed
management plans through a
cost share program for Best
Management Practice
implementation.

Page 21 of 21

Appendix F. Agency Survey

Indiana Finance Authority Water Planning Questionnaire for Agencies
Agency/Organization: __________________________________________________________________________
1.

Currently, is your agency responsible for any of the following?
(1=no responsibility 2=limited responsibility 3=core responsibility)

a.
b.
c.
d.
e.
f.
g.

2.

1
1
1
1
1
1
1

2
2
2
2
2
2
2

Data
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

3
3
3
3
3
3
3
3

Do you see any overlap with other agencies in regard to your mission or data
collection/management? If yes, circle the degree of overlap.
(1=no overlap 2=some overlap 3=substantial overlap)

a.
b.
c.
d.
e.
f.
g.
h.
3.

Data collection
Hydrogeologic interpretation and mapping?
Hydrologic modeling for yield?
Interaction with local water users and planners?
Water supply and resources management?
Water resources research?
Other: ____________________________________________________________________

IDEM, Drinking Water Branch
IDNR, Division of Water
IGS
IURC
IFA
Purdue Water Center (IWRRC)
USGS
USACE

Mission
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3

Does your agency provide or receive data or funding to (from) the agencies below?
(N=no P=provide R=receive)

a.
b.
c.
d.
e.
f.
g.
h.

IDEM, Drinking Water Branch
IDNR, Division of Water
IGS
IURC
IFA
Purdue Water Center (IWRRC)
USGS
USACE

N
N
N
N
N
N
N
N

Data
P R
P R
P R
P R
P R
P R
P R
P R

Funding
N P R
N P R
N P R
N P R
N P R
N P R
N P R
N P R

3
3
3
3
3
3
3

4.

Describe the data you share (and with whom) and the data you receive (and from
whom)_____________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________

5.

Identify the greatest need for the state in water resource planning and management?
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
________________________________________________________________________________________

6.

Do you meet with other agencies involved with water resources regularly to develop
strategy?
YES NO

7.

Do you meet with policy makers frequently enough to understand your agency’s role in
the larger statewide strategy?
YES NO

8.

Is it important that Indiana develop a statewide water resource plan?
YES NO
a. If no, why not?
__________________________________________________________________________________________
__________________________________________________________________________________________
b. If yes, outline the elements and purpose of the plan.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
c. How should it be managed? __________________________________________________________
d. How should it be implemented? _____________________________________________________
__________________________________________________________________________________________
e. What is the most realistic revenue source for funding this work?
____________________________________________________________
9. Describe the role you see for your agency in the future of water resources planning.
___________________________________________________________________________________________________
___________________________________________________________________________________________________

Appendix G. Spatial Analysis of 20 Selected Water Utilities in Indiana (19 pages)

^ƉĂƚŝĂůĂŶĂůǇƐŝƐŽĨϮϬƐĞůĞĐƚĞĚǁĂƚĞƌ
ƵƚŝůŝƚŝĞƐŝŶ/ŶĚŝĂŶĂ


yhd/s^hDDZz
dŚŝƐƐƚƵĚǇǁĂƐƵŶĚĞƌƚĂŬĞŶƚŽƉƌŽǀŝĚĞƚŚĞ/ŶĚŝĂŶĂ&ŝŶĂŶĐĞƵƚŚŽƌŝƚǇƐŽŵĞŝŶƐŝŐŚƚŝŶƚŽƚŚĞĂĐĐƵƌĂĐǇŽĨ
ůŽĐĂƚŝŽŶƐ͕ĂŶĚƚŚĞƌĞĨŽƌĞ͕ŽƵƌƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞĂƐƐŽĐŝĂƚĞĚŚǇĚƌŽŐĞŽůŽŐŝĐĂŶĚůĂŶĚƐĐĂƉĞ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨǁĞůůƐĂŶĚŝŶƚĂŬĞƐƚŚĂƚƉƌŽǀŝĚĞǁĂƚĞƌƚŽϮϬƐĞůĞĐƚĞĚǁĂƚĞƌƵƚŝůŝƚŝĞƐŝŶ/ŶĚŝĂŶĂ͘dŚŝƐ
ƉŽƌƚŝŽŶŽĨƚŚĞƐƚƵĚǇŝƐĂŶŝŶƋƵŝƌǇŝŶƚŽŶŽƚŽŶůǇƚŚĞůŽĐĂƚŝŽŶĂůĂĐĐƵƌĂĐǇŽĨƚŚĞĨĂĐŝůŝƚŝĞƐ͕ďƵƚĂůƐŽŽĨƚŚĞ
ŝŶƐƚŝƚƵƚŝŽŶĂůƉƌŽƚŽĐŽůƐƚŚĂƚŽďƚĂŝŶĂŶĚĐƵƌĂƚĞƚŚĞůŽĐĂƚŝŽŶƐ͘
dŽŽďƚĂŝŶĂĐĐƵƌĂƚĞůŽĐĂƚŝŽŶƐŽĨŐƌŽƵŶĚǁĂƚĞƌǁĞůůƐĂŶĚƐƵƌĨĂĐĞͲǁĂƚĞƌŝŶƚĂŬĞƐŝŶƚŚĞ/ŶĚŝĂŶĂĞƉĂƌƚŵĞŶƚ
ŽĨEĂƚƵƌĂůZĞƐŽƵƌĐĞƐ;/EZͿ͕ŝǀŝƐŝŽŶŽĨtĂƚĞƌ;KtͿ͕^ŝŐŶŝĨŝĐĂŶƚtĂƚĞƌtŝƚŚĚƌĂǁĂů&ĂĐŝůŝƚǇ;^tt&Ϳ
ĚĂƚĂďĂƐĞ͕ůŽĐĂƚŝŽŶĚĂƚĂŝŶĂŶ/ŶĚŝĂŶĂĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůDĂŶĂŐĞŵĞŶƚ;/DͿƉƵďůŝĐͲǁĂƚĞƌ
ƐƵƉƉůǇůŽĐĂƚŝŽŶĚĂƚĂďĂƐĞǁĂƐƵƐĞĚ͘ŝĨĨĞƌĞŶĐĞƐŝŶƚŚĞŽƌŝŐŝŶĂůĂŶĚĐŽƌƌĞĐƚůŽĐĂƚŝŽŶƐǁĞƌĞĐĂůĐƵůĂƚĞĚ͕ĂƐ
ǁĞƌĞĞǆĂŵƉůĞƐŽĨƚŚĞƉŽƚĞŶƚŝĂůƌĞƉĞƌĐƵƐƐŝŽŶƐŽĨƚŚĞůŽĐĂƚŝŽŶĞƌƌŽƌƐƚŽƵŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞǁĂƚĞƌ
ƌĞƐŽƵƌĐĞĂƌŽƵŶĚƚŚĞƐĞĨĂĐŝůŝƚŝĞƐ͘&ŽƌĂůůƵƚŝůŝƚŝĞƐ͕ƚŚĞĞƌƌŽƌƌĂŶŐĞĚďĞƚǁĞĞŶϯ͘ϵĂŶĚϴ͕Ϭϯϴ͘ϳĨĞĞƚ͕ǁŝƚŚĂŶ
ĂǀĞƌĂŐĞĞƌƌŽƌŽĨϱϳϴ͘ϵĨĞĞƚ͘
dŚĞŵĂŶƵĂůŵĂƚĐŚŝŶŐŽĨƚŚĞƚǁŽĚĂƚĂďĂƐĞƐǁĂƐǀĞƌǇƚŝŵĞĐŽŶƐƵŵŝŶŐ͘dŚĞŶƵŵďĞƌŽĨǁĞůůƐĂŶĚŝŶƚĂŬĞƐ
ƐƚƵĚŝĞĚĨŽƌƚŚĞƐĞůĞĐƚĞĚǁĂƚĞƌƐǇƐƚĞŵƐƌĞƉƌĞƐĞŶƚĞĚŽŶůǇϭϬ͘ϴй;ϮϮϭǁĞůůƐ͕ϮϰŝŶƚĂŬĞƐͿŽĨĂůůĂĐƚŝǀĞƉƵďůŝĐ
ǁĂƚĞƌƐƵƉƉůŝĞƐ͘dŽŽďƚĂŝŶĂĐĐƵƌĂƚĞůŽĐĂƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶĨŽƌƚŚĞƌĞŵĂŝŶĚĞƌŽĨŵƵŶŝĐŝƉĂůǁĂƚĞƌƐǇƐƚĞŵ
ǁĞůůƐĂŶĚŝŶƚĂŬĞƐ͕ŝƚŝƐĞƐƚŝŵĂƚĞĚƚŚĂƚŝƚǁŽƵůĚƚĂŬĞďĞƚǁĞĞŶϵĂŶĚϭϮϰϬͲŚŽƵƌǁŽƌŬǁĞĞŬƐƚŽůŝŶŬƚŚĞ
/EZǁĂƚĞƌͲƵƐĞĚĂƚĂǁŝƚŚƚŚĞůŽĐĂƚŝŽŶĚĂƚĂŝŶƚŚĞ/DĚĂƚĂďĂƐĞ͕ĂƐǁĞůůĂƐŵĂŬĞƚŚĞŝŵƉŽƌƚĂŶƚůŝŶŬĂŐĞ
ƚŽƚŚĞh^ŶǀŝƌŽŶŵĞŶƚĂůWƌŽƚĞĐƚŝŽŶŐĞŶĐǇ;h^WͿ^ĂĨĞƌŝŶŬŝŶŐtĂƚĞƌ/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵ;^t/^Ϳ
ǁĂƚĞƌͲƋƵĂůŝƚǇĚĂƚĂďĂƐĞ͘
DĂŶƵĂůůǇĐŽůůĞĐƚŝŶŐůŽĐĂƚŝŽŶƐƵƐŝŶŐŚŝŐŚƌĞƐŽůƵƚŝŽŶŝŵĂŐĞƌǇŽƌ'W^ƚĞĐŚŶŽůŽŐǇĨŽƌǁĞůůƐĂŶĚŝŶƚĂŬĞƐƵƐĞĚ
ĨŽƌŽƚŚĞƌƉƵƌƉŽƐĞƐ;Ğ͘Ő͕͘ŝƌƌŝŐĂƚŝŽŶ͕ŝŶĚƵƐƚƌǇͿŝƐƚŚĞŽŶůǇǁĂǇƚŽĂĐŚŝĞǀĞĂĐĐƵƌĂƚĞĐŽŽƌĚŝŶĂƚĞƐĨŽƌƚŚĞ
ƌĞŵĂŝŶĚĞƌŽĨƚŚĞ^tt&ƉƵŵƉƐ͘,ŽǁĞǀĞƌ͕ŝĨŝŶͲƉĞƌƐŽŶůŽĐĂƚŝŽŶĚĂƚĂĐŽůůĞĐƚŝŽŶŝƐŶĞĞĚĞĚ;ŝ͘Ğ͕͘ƚŚƌŽƵŐŚĂ
'W^ͲĐŽůůĞĐƚĞĚĐŽŽƌĚŝŶĂƚĞͿ͕ƐŝƚĞĂĐĐĞƐƐĨŽƌĨĂĐŝůŝƚŝĞƐŶŽƚƐƵďũĞĐƚƚŽŽƌŽďůŝŐĂƚĞĚďǇƌĞŐƵůĂƚŽƌǇŽǀĞƌƐŝŐŚƚ
ŵŝŐŚƚďĞƉƌŽďůĞŵĂƚŝĐ͘,ŽǁĞǀĞƌ͕ŵĂŶǇĨĂĐŝůŝƚŝĞƐŵŝŐŚƚďĞŝŶƚŚĞƉŽƐŝƚŝŽŶƚŽƉƌŽǀŝĚĞƋƵŝƚĞĂĐĐƵƌĂƚĞ'W^
ůŽĐĂƚŝŽŶƐ͕ŝĨƌĞƋƵĞƐƚĞĚ͕ĂƐƚŚĞƚĞĐŚŶŽůŽŐǇŝƐŵƵĐŚŵŽƌĞƵďŝƋƵŝƚŽƵƐŶŽǁƚŚĂŶŝŶƚŚĞƉĂƐƚ͘
ƌƌŽƌƐŝŶǁĞůůůŽĐĂƚŝŽŶ͕ĞůĞǀĂƚŝŽŶ͕ĐĂƉĂĐŝƚǇ͕ĂŶĚǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶŚĂǀĞƉŽƚĞŶƚŝĂůŶĞŐĂƚŝǀĞ
ƌĞƉĞƌĐƵƐƐŝŽŶƐĨŽƌƚŚĞĂĐĐƵƌĂĐǇŽĨĨƵƚƵƌĞŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘^ƵĐŚǁĂƚĞƌͲƌĞƐŽƵƌĐĞƐƚƌĞƐƐƚĞƐƚŝŶŐǁŝůů
ůŝŬĞůǇďĞŶĞĞĚĞĚĨŽƌĞǆĂŵŝŶŝŶŐƐĐĞŶĂƌŝŽƐŽĨƉŽƉƵůĂƚŝŽŶŝŶĐƌĞĂƐĞŽƌĚƌŽƵŐŚƚͲƌĞƐŝůŝĞŶĐǇƚĞƐƚŝŶŐĨŽƌǁĂƚĞƌͲ
ƌĞƐŽƵƌĐĞƉůĂŶŶŝŶŐĞĨĨŽƌƚƐŝŶƚŚĞƐƚĂƚĞ͘
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ϭ >Kd/KEE>z^/^K&t>>,^E^hZ&ͲtdZ/Ed<^
ϭ͘ϭ<'ZKhEEK:d/s^
dŚŝƐƐƚƵĚǇǁĂƐƵŶĚĞƌƚĂŬĞŶƚŽƉƌŽǀŝĚĞƚŚĞ/ŶĚŝĂŶĂ&ŝŶĂŶĐĞƵƚŚŽƌŝƚǇƐŽŵĞŝŶƐŝŐŚƚŝŶƚŽƚŚĞĂĐĐƵƌĂĐǇŽĨ
ůŽĐĂƚŝŽŶƐ͕ĂŶĚƚŚĞƌĞĨŽƌĞ͕ŽƵƌƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞĂƐƐŽĐŝĂƚĞĚŚǇĚƌŽŐĞŽůŽŐŝĐĂŶĚůĂŶĚƐĐĂƉĞ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨǁĞůůƐĂŶĚŝŶƚĂŬĞƐƚŚĂƚƉƌŽǀŝĚĞǁĂƚĞƌƚŽϮϬƐĞůĞĐƚĞĚǁĂƚĞƌƵƚŝůŝƚŝĞƐŝŶ/ŶĚŝĂŶĂ͘dŚŝƐ
ƉŽƌƚŝŽŶŽĨƚŚĞƐƚƵĚǇŝƐĂŶŝŶƋƵŝƌǇŝŶƚŽŶŽƚŽŶůǇƚŚĞůŽĐĂƚŝŽŶĂůĂĐĐƵƌĂĐǇŽĨƚŚĞĨĂĐŝůŝƚŝĞƐ͕ďƵƚĂůƐŽŽĨƚŚĞ
ŝŶƐƚŝƚƵƚŝŽŶĂůƉƌŽƚŽĐŽůƐƚŚĂƚŽďƚĂŝŶĂŶĚĐƵƌĂƚĞƚŚĞůŽĐĂƚŝŽŶƐ͘
dŚĞϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐĞǆĂŵŝŶĞĚŝŶƚŚŝƐƉŽƌƚŝŽŶŽĨƚŚĞƐƚƵĚǇĂƌĞƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϭ͘


dĂďůĞϭ͘dĂďůĞŽĨƚŚĞϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐĐŽŶƐŝĚĞƌĞĚŝŶƚŚŝƐƐƚƵĚǇ͘dŚĞĨŝƌƐƚϭϱĂƌĞƚŚĞůĂƌŐĞƐƚĐŽŵŵƵŶŝƚŝĞƐŝŶ/ŶĚŝĂŶĂ͕ĨŽůůŽǁĞĚďǇ
ϱƐŵĂůůĞƌĐŽŵŵƵŶŝƚŝĞƐ͘

ŽŵŵƵŶŝƚǇ

hƚŝůŝƚǇEĂŵĞ

^ǇƐƚĞŵdǇƉĞ

/ŶĚŝĂŶĂƉŽůŝƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉ

ůĞŶĚ

&ŽƌƚtĂǇŶĞ

&ŽƌƚtĂǇŶĞŝƚǇhƚŝůŝƚŝĞƐ

^ƵƌĨĂĐĞǁĂƚĞƌ

ǀĂŶƐǀŝůůĞ

ǀĂŶƐǀŝůůĞtĂƚĞƌĂŶĚ^ĞǁĞƌhƚŝůŝƚǇ

^ƵƌĨĂĐĞǁĂƚĞƌ

^ŽƵƚŚĞŶĚ

^ŽƵƚŚĞŶĚtĂƚĞƌtŽƌŬƐ

'ƌŽƵŶĚǁĂƚĞƌ

,ĂŵŵŽŶĚ

,ĂŵŵŽŶĚtĂƚĞƌtŽƌŬĞƉĂƌƚŵĞŶƚ

^ƵƌĨĂĐĞǁĂƚĞƌ

ůŽŽŵŝŶŐƚŽŶ

ŝƚǇŽĨůŽŽŵŝŶŐƚŽŶhƚŝůŝƚŝĞƐ

^ƵƌĨĂĐĞǁĂƚĞƌ

'ĂƌǇ

/ŶĚŝĂŶĂŵĞƌŝĐĂŶtĂƚĞƌEŽƌƚŚǁĞƐƚKƉĞƌĂƚŝŽŶƐ

^ƵƌĨĂĐĞǁĂƚĞƌ

ĂƌŵĞů

ĂƌŵĞůhƚŝůŝƚŝĞƐ

'ƌŽƵŶĚǁĂƚĞƌ

&ŝƐŚĞƌƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉͬ/ŶĚŝĂŶĂŵĞƌŝĐĂŶtĂƚĞƌEŽďůĞƐǀŝůůĞ

'ƌŽƵŶĚǁĂƚĞƌ

DƵŶĐŝĞ

/ŶĚŝĂŶĂŵĞƌŝĐĂŶtĂƚĞƌDƵŶĐŝĞ

ůĞŶĚ

>ĂĨĂǇĞƚƚĞ

>ĂĨĂǇĞƚƚĞtĂƚĞƌtŽƌŬƐ

'ƌŽƵŶĚǁĂƚĞƌ

dĞƌƌĞ,ĂƵƚĞ

/ŶĚŝĂŶĂŵĞƌŝĐĂŶtĂƚĞƌdĞƌƌĞ,ĂƵƚĞ

'ƌŽƵŶĚǁĂƚĞƌ

ŶĚĞƌƐŽŶ

ŶĚĞƌƐŽŶtĂƚĞƌĞƉĂƌƚŵĞŶƚ

'ƌŽƵŶĚǁĂƚĞƌ

EŽďůĞƐǀŝůůĞ

/ŶĚŝĂŶĂŵĞƌŝĐĂŶtĂƚĞƌEŽďůĞƐǀŝůůĞ

'ƌŽƵŶĚǁĂƚĞƌ

ůŬŚĂƌƚ

ůŬŚĂƌƚWƵďůŝĐtŽƌŬƐĂŶĚhƚŝůŝƚŝĞƐ

'ƌŽƵŶĚǁĂƚĞƌ

^ƉĞĞĚǁĂǇ

^ƉĞĞĚǁĂǇtĂƚĞƌtŽƌŬƐĞƉĂƌƚŵĞŶƚ

ůĞŶĚ

ĚǁĂƌĚƐǀŝůůĞ

ĚǁĂƌĚƐǀŝůůĞtĂƚĞƌŽƌƉŽƌĂƚŝŽŶ

'ƌŽƵŶĚǁĂƚĞƌ

^ƉĞŶĐĞƌ

WtĂƚĞƌŽƌƉŽƌĂƚŝŽŶ

'ƌŽƵŶĚǁĂƚĞƌ

^ĂůĞŵ

^ĂůĞŵtĂƚĞƌtŽƌŬƐ

^ƵƌĨĂĐĞǁĂƚĞƌ

ƌĞŵĞŶ

ƌĞŵĞŶtĂƚĞƌĞƉĂƌƚŵĞŶƚ

'ƌŽƵŶĚǁĂƚĞƌ
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ϭ͘ϮDd,K^
&ŽƌƚŚŝƐƉŽƌƚŝŽŶŽĨƚŚĞƐƉĂƚŝĂůĂŶĂůǇƐŝƐ͕ĚĂƚĂďĂƐĞƐǁĞƌĞŽďƚĂŝŶĞĚĨƌŽŵƚŚĞ/ŶĚŝĂŶĂĞƉĂƌƚŵĞŶƚŽĨEĂƚƵƌĂů
ZĞƐŽƵƌĐĞƐ;/EZͿ͕ŝǀŝƐŝŽŶŽĨtĂƚĞƌ;KtͿĂŶĚƚŚĞ/ŶĚŝĂŶĂĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚĂůDĂŶĂŐĞŵĞŶƚ
;/DͿ͕'ƌŽƵŶĚtĂƚĞƌ^ĞĐƚŝŽŶ͘dŚĞtĂƚĞƌZŝŐŚƚƐĂŶĚhƐĞ^ĞĐƚŝŽŶŽĨƚŚĞ/EZͲKtƉƌŽǀŝĚĞĚƚŚĞ
ĚĂƚĂďĂƐĞŽĨƚŚĞ^ŝŐŶŝĨŝĐĂŶƚtĂƚĞƌtŝƚŚĚƌĂǁĂů&ĂĐŝůŝƚŝĞƐ;^tt&ͿƵƉŽŶĂŶĞͲŵĂŝůƌĞƋƵĞƐƚ͘dŚĞ/D
ůŽĐĂƚŝŽŶĂůĚĂƚĂďĂƐĞĨŽƌƉƵďůŝĐǁĂƚĞƌƐƵƉƉůŝĞƐǁĂƐŽďƚĂŝŶĞĚďǇĂŶĞͲŵĂŝůƌĞƋƵĞƐƚ͕ĂŶĚǁĂƐĨƵůĨŝůůĞĚĂĨƚĞƌ
ƐŝŐŶŝŶŐĂĐŽŶĨŝĚĞŶƚŝĂůŝƚǇĂŐƌĞĞŵĞŶƚ;ƉƉĞŶĚŝǆϭͿ͘
dŚĞ/EZ^tt&ĚĂƚĂďĂƐĞĐŽŵƉŝůĞƐĚĂƚĂĨƌŽŵƚŚĞƌĞŐŝƐƚƌĂƚŝŽŶƐŽĨĂůůĨĂĐŝůŝƚŝĞƐĐĂƉĂďůĞŽĨƉƌŽĚƵĐŝŶŐĂƚ
ůĞĂƐƚϭϬϬ͕ϬϬϬŐĂůůŽŶƐƉĞƌĚĂǇ;ĞƋƵŝǀĂůĞŶƚƚŽΕϳϬŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞ͕'WDͿƉĞƌ/ŶĚŝĂŶĂŽĚĞϭϰͲϮϱͲϳͲϭϱ͘
dŚĞƵƐĞƌƐŽĨƚŚĞƐĞĚĂƚĂŝŶĐůƵĚĞŝŶĚƵƐƚƌǇ͕ĐŽŵŵƵŶŝƚǇ͕ĂŶĚĂĐĂĚĞŵŝĐƌĞƐĞĂƌĐŚĞƌƐǁŚŽƐĞĞŬƚŽƵŶĚĞƌƐƚĂŶĚ
ƚŚĞƋƵĂŶƚŝƚǇ͕ƚŝŵŝŶŐ͕ĂŶĚƐĞĐƚŽƌƉĂƌƚŝƚŝŽŶŝŶŐŽĨǁĂƚĞƌƵƐĞŝŶ/ŶĚŝĂŶĂ͘dŚĞƐĞĐƚŽƌƐƚƌĂĐŬĞĚďǇ/EZ
ŝŶĐůƵĚĞ͗
x
x
x
x
x
x

WƵďůŝĐǁĂƚĞƌƐƵƉƉůǇ;W^Ϳ
/ƌƌŝŐĂƚŝŽŶ;/ZͿ
/ŶĚƵƐƚƌǇ;/EͿ
ZƵƌĂůƵƐĞ;ZhͿ
ŶĞƌŐǇƉƌŽĚƵĐƚŝŽŶ;WͿ
DŝƐĐĞůůĂŶĞŽƵƐ;D/Ϳ

dŚĞ^tt&ĚĂƚĂďĂƐĞĐŽŶƚĂŝŶƐƚŚƌĞĞĚĂƚĂƚĂďůĞƐ͗;ϭͿĨĂĐŝůŝƚǇŝŶĨŽƌŵĂƚŝŽŶ;Ğ͘Ő͕͘ĨĂĐŝůŝƚǇŶĂŵĞĂŶĚƚǇƉĞĞ͘Ő͕͘
ŝƌƌŝŐĂƚŝŽŶ͕ƉƵďůŝĐƐƵƉƉůǇ͕ŐĞŶĞƌĂůůŽĐĂƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶ͕ĂŶĚƚŚĞŝŶŝƚŝĂůƌĞŐŝƐƚƌĂƚŝŽŶĚĂƚĞͿ͕;ϮͿĂĚĂƚĂďĂƐĞ
ŽĨ͞ƐŽƵƌĐĞƐ͟;ŐƌŽƵŶĚǁĂƚĞƌǁĞůůƐŽƌƐƵƌĨĂĐĞǁĂƚĞƌŝŶƚĂŬĞƐ͕ƚŚĞŝƌĐĂƉĂĐŝƚŝĞƐ͕ĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶ
ŝŶĨŽƌŵĂƚŝŽŶͿ͕ĂŶĚ;ϯͿĂĚĂƚĂďĂƐĞŽĨƌĞƉŽƌƚĞĚǁĂƚĞƌͲƵƐĞŝŶĨŽƌŵĂƚŝŽŶďǇŵŽŶƚŚ͘dŚĞŵĞƚĂĚĂƚĂĨŽƌƚŚŝƐ
ĚĂƚĂďĂƐĞĂƌĞƐŚŽǁŶŝŶƉƉĞŶĚŝǆϭ͘>ŽĐĂƚŝŽŶƐŝŶƚŚŝƐĚĂƚĂďĂƐĞĂƌĞƚǇƉŝĐĂůůǇĚĞƐĐƌŝďĞĚŝŶŵĂƉŽƌƐŬĞƚĐŚ
ĨŽƌŵ;&ŝŐƵƌĞƐϭ͕Ϯ͕ĂŶĚϯͿ͘/EZƐƚĂĨĨŝĚĞŶƚŝĨǇƚŚĞĚĞƐĐƌŝďĞĚůŽĐĂƚŝŽŶƐŽŶϭ͗Ϯϰ͕ϬϬϬƋƵĂĚƌĂŶŐůĞŵĂƉƐĂŶĚ
ĂƐƐŝŐŶĂĐŽŽƌĚŝŶĂƚĞŝŶƚŚĞhŶŝǀĞƌƐĂůdƌĂŶƐǀĞƌƐĞDĞƌĐĂƚŽƌ;hdDͿƉƌŽũĞĐƚŝŽŶ͕ǁŝƚŚEŽƌƚŚŵĞƌŝĐĂŶĂƚƵŵ
;EͿϭϵϮϳ͕ŽŶĞϭϲ͘sĞƌǇŽĐĐĂƐŝŽŶĂůůǇ͕ŐĞŽƌĞĨĞƌĞŶĐĞĚŚŝŐŚƌĞƐŽůƵƚŝŽŶŝŵĂŐĞƌǇŚĂƐďĞĞŶƵƐĞĚƚŽ
ŝĚĞŶƚŝĨǇǁĞůůůŽĐĂƚŝŽŶƐ͘dŚĞϮϬϭϰ/EZ^tt&ĚĂƚĂďĂƐĞĐŽŶƚĂŝŶƐϰ͕ϬϲϵĨĂĐŝůŝƚŝĞƐĂŶĚϴ͕ϱϱϮĂĐƚŝǀĞ
͞ƐŽƵƌĐĞƐ͟;ǁĞůůƐŽƌŝŶƚĂŬĞƐͿ͘KĨƚŚĞĂĐƚŝǀĞƉƵďůŝĐǁĂƚĞƌƐƵƉƉůǇƐŽƵƌĐĞƐ͕ƚŚĞƌĞĂƌĞϮ͕ϮϱϮǁĞůůƐŽƌŝŶƚĂŬĞƐ͘
,ŽǁĞǀĞƌ͕ĨĂĐŝůŝƚŝĞƐƐƵĐŚĂƐƐĐŚŽŽůƐĂŶĚŵŽďŝůĞŚŽŵĞƉĂƌŬƐĂƌĞŝŶĐůƵĚĞĚŝŶƚŚŝƐƐĞĐƚŽƌ͕ŶŽƚũƵƐƚŵƵŶŝĐŝƉĂů
ǁĂƚĞƌƐƵƉƉůŝĞƐ͘
dŚĞ/DůŽĐĂƚŝŽŶĂůĚĂƚĂďĂƐĞŚĂƐďĞĞŶĐŽŶƐƚƌƵĐƚĞĚŽǀĞƌƚŝŵĞƚŽƌĞĐŽƌĚĂĐĐƵƌĂƚĞĐŽŽƌĚŝŶĂƚĞƐĨŽƌƉƵďůŝĐ
ǁĂƚĞƌƐƵƉƉůǇƐǇƐƚĞŵƐ͘dŚĞƌĞĂƌĞϮ͕ϱϭϬƌĞĐŽƌĚƐŝŶƚŚŝƐĚĂƚĂďĂƐĞ;ŐƌĞĂƚĞƌƚŚĂŶƚŚĞŶƵŵďĞƌŽĨĂĐƚŝǀĞ
ƉƵďůŝĐǁĂƚĞƌƐƵƉƉůŝĞƐŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞͿ͘dŚĞƐĞůŽĐĂƚŝŽŶƐĂŶĚŽƚŚĞƌŝŶĨŽƌŵĂƚŝŽŶ;Ğ͘Ő͕͘ĂĐƚŝǀĞ
ƐƚĂƚƵƐ͕ǁĞůůĨŝĞůĚŶĂŵĞ͕ǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶ͕ĞƚĐ͘ͿŚĂǀĞďĞĞŶŐĂƌŶĞƌĞĚĨƌŽŵŝŶƐƉĞĐƚŝŽŶƐŽĨƚŚĞ
ǁĂƚĞƌƵƚŝůŝƚǇĨĂĐŝůŝƚŝĞƐƚŚƌŽƵŐŚƐĂŶŝƚĂƌǇĂŶĚǁĞůůͲƐŝƚĞƐƵƌǀĞǇƐĐŽŶĚƵĐƚĞĚďǇ/D͘dŚĞƐĞĚĂƚĂĂƌĞ
ŐĂƚŚĞƌĞĚŝŶƐƵƉƉŽƌƚŽĨǁĂƚĞƌͲƋƵĂůŝƚǇĚĂƚĂƌĞƉŽƌƚŝŶŐƚŽƚŚĞh͘^͘ŶǀŝƌŽŶŵĞŶƚĂůWƌŽƚĞĐƚŝŽŶŐĞŶĐǇ
;h^WͿĂŶĚĂƌĞƐƚŽƌĞĚŝŶĂĚĂƚĂďĂƐĞĐĂůůĞĚƚŚĞ^ĂĨĞƌŝŶŬŝŶŐtĂƚĞƌ/ŶĨŽƌŵĂƚŝŽŶ^ǇƐƚĞŵ;^t/^Ϳ͘dŚĞ
ůŽĐĂƚŝŽŶĚĂƚĂĂƌĞĐŽůůĞĐƚĞĚĨŽƌǁĞůůŚĞĂĚƐĂŶĚŝŶƚĂŬĞƐƵƐŝŶŐŐĞŽŐƌĂƉŚŝĐƉŽƐŝƚŝŽŶŝŶŐƐǇƐƚĞŵ;'W^Ϳ
ƚĞĐŚŶŽůŽŐǇĂŶĚĨŽůůŽǁŝŶŐ/DƐƉĂƚŝĂůĚĂƚĂĐŽůůĞĐƚŝŽŶƐƚĂŶĚĂƌĚƐ;ƉƉĞŶĚŝǆϭͿ͘dŚĞĐŽŽƌĚŝŶĂƚĞƐĂƌĞ
ƌĞĐŽƌĚĞĚŝŶůĂƚŝƚƵĚĞĂŶĚůŽŶŐŝƚƵĚĞ͕ĂƐǁĞůůĂƐhdD͕Eϭϵϴϯ͕ŽŶĞϭϲ͘dŚĞƐĞĚĂƚĂĂƌĞĐŽŶƐŝĚĞƌĞĚ
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ƌĞƐƚƌŝĐƚĞĚĂŶĚĂƌĞŶŽƚƐŚĂƌĞĚ͕ĞǆĐĞƉƚƵƉŽŶĂƉƵďůŝĐŝŶĨŽƌŵĂƚŝŽŶƌĞƋƵĞƐƚ͕ĂƐŝŶƚŚŝƐƉƌŽũĞĐƚ͘dŚĞƌĞĨŽƌĞ͕
/EZĚŽĞƐŶŽƚŚĂǀĞĂĐŽƉǇŽĨƚŚĞ/DůŽĐĂƚŝŽŶĂůĚĂƚĂďĂƐĞ͘


&ŝŐƵƌĞϭ͘ŶĞǆĂŵƉůĞŽĨĂǀĞƌǇŐĞŶĞƌĂůŝǌĞĚůŽĐĂƚŝŽŶŵĂƉĨŽƌĂǁĞůůĨŝĞůĚƐƵďŵŝƚƚĞĚďǇĂǁĂƚĞƌƵƚŝůŝƚǇ;^ŽƵƚŚĞŶĚͿƚŽ/EZŝŶ
ƐƵƉƉŽƌƚŽĨƌĞŐŝƐƚƌĂƚŝŽŶŽĨƐŝŐŶŝĨŝĐĂŶƚǁĂƚĞƌǁŝƚŚĚƌĂǁĂůĨĂĐŝůŝƚŝĞƐ͘dŚĞůŽĐĂƚŝŽŶƐĂƌĞĨŽƌǁĞůůĨŝĞůĚƐ͕ŶŽƚŝŶĚŝǀŝĚƵĂůǁĞůůƐ͘


&ŝŐƵƌĞϮ͘ŶĞǆĂŵƉůĞŽĨĂǁĞůůůŽĐĂƚŝŽŶŵĂƉĨŽƌĂǁĞůůĨŝĞůĚŝŶůŬŚĂƌƚ͕/ŶĚŝĂŶĂ͘dŚŝƐůŽĐĂƚŝŽŶŵĂƉǁĂƐƐƵďŵŝƚƚĞĚŽŶĂϭ͗Ϯϰ͕ϬϬϬ
h^'^ƚŽƉŽŐƌĂƉŚŝĐƋƵĂĚƌĂŶŐůĞďĂƐĞ͘dŚĞƐŝǌĞŽĨĞĂĐŚƉŽŝŶƚŽŶƚŚĞŵĂƉŝƐĞƋƵŝǀĂůĞŶƚƚŽΕϭϬϬĨƚ;ϯϬŵͿ͕ƚŚĞƌĞĨŽƌĞƚŚĞůŽĐĂƚŝŽŶ
ĂĐĐƵƌĂĐǇĐĂŶďĞŶŽďĞƚƚĞƌƚŚĂŶƚŚĂƚ͕ĂŶĚŝƐƵƐƵĂůůǇŵƵĐŚǁŽƌƐĞ͘
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&ŝŐƵƌĞϯ͘ŶĞǆĂŵƉůĞŽĨĂǁĞůůůŽĐĂƚŝŽŶŵĂƉĨŽƌĂǁĞůůĨŝĞůĚŝŶ^ƉĞŶĐĞƌ͕/ŶĚŝĂŶĂ͘dŚŝƐůŽĐĂƚŝŽŶŵĂƉǁĂƐĂůƐŽƐƵďŵŝƚƚĞĚŽŶĂ
ϭ͗Ϯϰ͕ϬϬϬh^'^ƚŽƉŽŐƌĂƉŚŝĐƋƵĂĚƌĂŶŐůĞďĂƐĞ͘dŚĞǁĞůůŶƵŵďĞƌŝŶŐǁŚĞŶƚŚĞƌĞŐŝƐƚƌĂƚŝŽŶǁĂƐĨŝƌƐƚƐƵďŵŝƚƚĞĚǁĂƐĐŚĂŶŐĞĚŝŶ
ůĂƚĞƌǇĞĂƌƐ;ƐĞĞĨŝŐƵƌĞƐϲĂŶĚϲďĞůŽǁͿ͕ĐĂƵƐŝŶŐĐŽŶĨƵƐŝŽŶǁŚĞŶƚƌǇŝŶŐƚŽŵĂƚĐŚƵƉƚŚĞǁĞůůƐǁŝƚŚƚŚĞ/DůŽĐĂƚŝŽŶ
ĚĂƚĂďĂƐĞ͘

/ŶŝƚŝĂůůǇ͕ĂũŽŝŶĨŝĞůĚǁĂƐƉƌĞƐƵŵĞĚƚŽďĞƚŚĞǁĂǇƚŽŵĞƌŐĞƚŚĞůŽĐĂƚŝŽŶƐĨƌŽŵƚŚĞ/DƉƵďůŝĐǁĂƚĞƌ
ƐƵƉƉůǇůŽĐĂƚŝŽŶĚĂƚĂďĂƐĞƚŽƚŚĞƌĞĐŽƌĚƐĨŽƌǁĞůůƐĂŶĚŝŶƚĂŬĞƐŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞ͖ŚŽǁĞǀĞƌ͕ŶŽ
ƵŶŝƋƵĞĨŝĞůĚǁĂƐŝŶĐŽŵŵŽŶ͘dŚĞůĂĐŬŽĨĂŶǇĨŝĞůĚƐŝŶĐŽŵŵŽŶĂůƐŽƉƌĞĐůƵĚĞĚĚĞƌŝǀŝŶŐĂƵŶŝƋƵĞĨŝĞůĚďǇ
ĐŽŶĐĂƚĞŶĂƚŝŶŐŽƚŚĞƌĐŽŵŵŽŶĨŝĞůĚƐ͘dŚĞƌĞĨŽƌĞ͕ĂŶŝŶƚĞƌŶĂůƉƌŽũĞĐƚŝĚĞŶƚŝĨŝĞƌǁĂƐĂƐƐŝŐŶĞĚƚŽĂůůǁĞůůƐŝŶ
ƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞ͕ĂŶĚĂŵĂŶƵĂůƉƌŽĐĞƐƐŽĨŵĂƚĐŚŝŶŐƚŚĞĂƐƐŽĐŝĂƚĞĚƌĞĐŽƌĚƐŝŶƚŚĞ/D
ĚĂƚĂďĂƐĞǁĂƐƵŶĚĞƌƚĂŬĞŶ͘
/ŶŵŽƐƚĐĂƐĞƐ͕ƚŚĞ/EZ^ŽƵƌĐĞ/ĂŶĚƚŚĞ/D>ŽĐĂůEĂŵĞĨŝĞůĚƐǁĞƌĞĐůŽƐĞĞŶŽƵŐŚƚŽƉƌŽǀŝĚĞĂŵĂƚĐŚ͕
ĂůƚŚŽƵŐŚƚŚĞƉĂŝƌŝŶŐĐŽƵůĚŶŽƚďĞĂƵƚŽŵĂƚĞĚ;Ğ͘Ő͕͘^tϬϭǀĞƌƐƵƐ^tͲϬϭ͕ŽƌϭZǀĞƌƐƵƐϭZĂŶŶĞǇ͕ĞƚĐ͘Ϳ͘/ĨĂ
ŵĂƚĐŚĐŽƵůĚŶ͛ƚŝŶŝƚŝĂůůǇďĞŵĂĚĞďĞĐĂƵƐĞŽĨĚƵƉůŝĐĂƚĞ^ŽƵƌĐĞ/Ɛ͕ĨŽƌĞǆĂŵƉůĞ͕ŵĂƉƉĞĚůŽĐĂƚŝŽŶƐĨƌŽŵ
ďŽƚŚĚĂƚĂďĂƐĞƐǁĞƌĞƵƐĞĚƚŽ;ϭͿŝĚĞŶƚŝĨǇǁĞůůĨŝĞůĚƐŝŶƚŚĞ/EZĚĂƚĂďĂƐĞƚŚĂƚŵŝŐŚƚŶĂƌƌŽǁƚŚĞƐĞĂƌĐŚ͕
ĂŶĚ;ϮͿŝĚĞŶƚŝĨǇǁĞůůƐƚŚĂƚǁĞƌĞŵĂƉƉĞĚĐůŽƐĞƚŽŐĞƚŚĞƌ͘dŚŝƐǁĂƐŶŽƚĂůǁĂǇƐŚĞůƉĨƵů͕ĂƐƚŚĞĞǆĂŵƉůĞŝŶ
&ŝŐƵƌĞϰƐŚŽǁƐ͘
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&ŝŐƵƌĞϰ͘ŝƐƚƌŝďƵƚŝŽŶŽĨǁĞůůƐŝŶĂŶƵŶŝĚĞŶƚŝĨŝĞĚĐŽŵŵƵŶŝƚǇ;ŶŽƌĞĨĞƌĞŶĐĞŝŶĨŽƌŵĂƚŝŽŶŝƐƉƌŽǀŝĚĞĚƚŽĂĚŚĞƌĞƚŽĂĐŽŶĨŝĚĞŶƚŝĂůŝƚǇ
ĂŐƌĞĞŵĞŶƚͿ͘ƐĐĂŶďĞƐĞĞŶ͕ƚŚĞƉĂƚƚĞƌŶŽĨƚŚĞǁĞůůƐŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞŝƐĐŽƌƌĞĐƚ͕ďƵƚƚŚĞĂĐƚƵĂůůŽĐĂƚŝŽŶƐĂƌĞ
ŝŶĐŽƌƌĞĐƚ͘/ĨƌĞůǇŝŶŐŽŶƚŚĞƉƌŽǆŝŵŝƚǇŽĨǁĞůůƐŝŶƚŚĞƚǁŽĚĂƚĂďĂƐĞƐ͕Et&ZtWͲϭĂŶĚWtWͲϱǁŽƵůĚŚĂǀĞďĞĞŶƉĂŝƌĞĚ͖ŚŽǁĞǀĞƌ͕
Et&ZtWͲϭĂŶĚWtWͲϲĂƌĞƚŚĞƚƌƵĞƉĂŝƌƐ͘

&ŽƌƚŚĞƌĞŵĂŝŶĚĞƌŽĨǁĞůůĂŶĚŝŶƚĂŬĞƌĞĐŽƌĚƐƚŚĂƚƌĞŵĂŝŶĞĚƵŶŵĂƚĐŚĞĚ͕/ǁŽƌŬĞĚǁŝƚŚ/DƐƚĂĨĨ
;'ƌŽƵŶĚtĂƚĞƌ^ĞĐƚŝŽŶͿƚŽůŽŽŬƵƉǁĞůůƐŝƚĞƐƵƌǀĞǇƐ͕ĂŶĚƵƐĞĚƚŚĞŵĂƉƐƚŚĞƌĞŝŶƚŽŶĂƌƌŽǁƚŚĞ
ŐĞŽŐƌĂƉŚŝĐĂƌĞĂŽĨƚŚĞǁĞůůŽƌŝŶƚĂŬĞ͘/ƚŚĞŶƵƐĞĚŐĞŽƌĞĨĞƌĞŶĐĞĚŚŝŐŚƌĞƐŽůƵƚŝŽŶĂĞƌŝĂůŝŵĂŐĞƌǇƚŽǀĞƌŝĨǇ
ĂŶĚĂƐƐŝŐŶĂĐŽŽƌĚŝŶĂƚĞ;hdD͕Eϭϵϴϯ͕ŽŶĞϭϲͿ͘
^ŽŵĞǁĞůůƐǁĞƌĞƚŽŽŶĞǁ;ŝŶƐƚĂůůĞĚŝŶůĂƚĞϮϬϭϰŽƌĞĂƌůǇϮϬϭϱͿƚŽďĞŝŶƚŚĞ/DĚĂƚĂďĂƐĞ͖ƚŚĞƌĞĨŽƌĞ͕
ŚŝŐŚƌĞƐŽůƵƚŝŽŶŝŵĂŐĞƌǇ͕ƚŽŐĞƚŚĞƌǁŝƚŚůŽĐĂƚŝŽŶŵĂƉƐĂŶĚƐŬĞƚĐŚĞƐŝŶƚŚĞ/EZĨŝůĞƐǁĞƌĞƵƐĞĚƚŽ
ŝĚĞŶƚŝĨǇƚŚĞǁĞůůŚĞĂĚƐĂŶĚƉƌŽǀŝĚĞĂĐĐƵƌĂƚĞĐŽŽƌĚŝŶĂƚĞƐ͘
dĂďůĞϮůŝƐƚƐƚŚĞŶƵŵďĞƌŽĨĂĐƚŝǀĞǁĞůůƐĂŶĚŝŶƚĂŬĞƐĨŽƌĞĂĐŚŽĨƚŚĞϮϬƵƚŝůŝƚŝĞƐƐƚƵĚŝĞĚ͘^ŽŵĞŝŶĂĐƚŝǀĞ
ǁĞůůƐǁĞƌĞŝŶĐůƵĚĞĚŝŶƚŚĞůŽĐĂƚŝŽŶĂůĂŶĂůǇƐŝƐŝĨƚŚĞƌĞĐŽƌĚƐĐŽƵůĚďĞŵĂƚĐŚĞĚďĞƚǁĞĞŶƚŚĞ/EZĂŶĚ
/DĚĂƚĂďĂƐĞƐ;ƐĞĞƉƉĞŶĚŝǆϭͿ͘
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dĂďůĞϮ͘ůŝƐƚŝŶŐŽĨƚŚĞĂĐƚŝǀĞǁĞůůƐĂŶĚƐƵƌĨĂĐĞͲǁĂƚĞƌŝŶƚĂŬĞƐĂƚƚŚĞϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐŝŶƚŚŝƐƐƚƵĚǇ;ĂƐŽĨĞĂƌůǇϮϬϭϱͿ͘dŚĞƌĞĂƌĞ
ĂƚŽƚĂůŽĨϮϮϭǁĞůůƐĂŶĚϮϰŝŶƚĂŬĞƐ͘

ŽŵŵƵŶŝƚǇ

hƚŝůŝƚǇEĂŵĞ

/ŶĚŝĂŶĂƉŽůŝƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉ

&ŽƌƚtĂǇŶĞ

&ŽƌƚtĂǇŶĞŝƚǇhƚŝůŝƚŝĞƐ

tĞůůƐ

/ŶƚĂŬĞƐ

ϲϴ

ϰ
ϯ

ǀĂŶƐǀŝůůĞ

ǀĂŶƐǀŝůůĞtĂƚĞƌĂŶĚ^ĞǁĞƌhƚŝůŝƚǇ

^ŽƵƚŚĞŶĚ

^ŽƵƚŚĞŶĚtĂƚĞƌtŽƌŬƐ

ϲ

,ĂŵŵŽŶĚ

,ĂŵŵŽŶĚtĂƚĞƌtŽƌŬƐ

Ϯ

ůŽŽŵŝŶŐƚŽŶ

ŝƚǇŽĨůŽŽŵŝŶŐƚŽŶhƚŝůŝƚŝĞƐĞƉĂƌƚŵĞŶƚ

ϭ

'ĂƌǇ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

Ϯ

ĂƌŵĞů

ĂƌŵĞůDƵŶŝĐŝƉĂůtĂƚĞƌ

ϮϬ

&ŝƐŚĞƌƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉͬ/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌ

ϯ

DƵŶĐŝĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

ϯ

>ĂĨĂǇĞƚƚĞ

ŝƚǇŽĨ>ĂĨĂǇĞƚƚĞtĂƚĞƌtŽƌŬƐ

ϭϰ

dĞƌƌĞ,ĂƵƚĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

ϱ

ŶĚĞƌƐŽŶ

ŶĚĞƌƐŽŶtĂƚĞƌĞƉĂƌƚŵĞŶƚ

ϭϳ

EŽďůĞƐǀŝůůĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

ϵ

ůŬŚĂƌƚ

ůŬŚĂƌƚWƵďůŝĐtŽƌŬƐĂŶĚhƚŝůŝƚŝĞƐ

Ϯϴ

^ƉĞĞĚǁĂǇ

dŽǁŶŽĨ^ƉĞĞĚǁĂǇ

ϭϯ

ĚǁĂƌĚƐǀŝůůĞ

ĚǁĂƌĚƐǀŝůůĞtĂƚĞƌŽƌƉŽƌĂƚŝŽŶ

Ϯ

^ƉĞŶĐĞƌ

ĞĂŶůŽƐƐŽŵWĂƚƌŝĐŬƐďƵƌŐtĂƚĞƌŽƌƉ͘

ϳ

^ĂůĞŵ

^ĂůĞŵtĂƚĞƌtŽƌŬƐ

ƌĞŵĞŶ

dŽǁŶŽĨƌĞŵĞŶ

Ϯϵ

Ϯ

Ϯ

Ϯ
ϯ



ϭ͘ϯ/^^h^
ŶƵŵďĞƌŽĨŝƐƐƵĞƐĂƌŽƐĞƚŚĂƚĂĨĨĞĐƚĞĚƚŚĞĂĐĐƵƌĂƚĞůŝŶŬŝŶŐŽĨƚŚĞƚǁŽƉƌŝŵĂƌǇĚĂƚĂďĂƐĞƐ͘
/EZ^tt&ĚĂƚĂďĂƐĞ
ϭ͘ dŚĞƌĞŝƐŶŽƵŶŝƋƵĞŝĚĞŶƚŝĨŝĞƌĨŽƌĞĂĐŚǁĞůůŽƌŝŶƚĂŬĞŽƚŚĞƌƚŚĂŶƚŚĂƚƉƌŽǀŝĚĞĚďǇƚŚĞǁĂƚĞƌƵƚŝůŝƚǇ
;ǁŚŝĐŚŵĂǇŽƌŵĂǇŶŽƚďĞƵŶŝƋƵĞǁŝƚŚŝŶĂƐŝŶŐůĞǁĞůůĨŝĞůĚͿ͘
Ϯ͘ KŶĞƉƵďůŝĐǁĂƚĞƌƐƵƉƉůǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶĐŽĚĞŝƐƵƐĞĚĨŽƌǁĞůůĨŝĞůĚƐ͕ƵƐƵĂůůǇůŽĐĂƚĞĚŽŶĂƐŝŶŐůĞ
h^'^Ϯϰ͕ϬϬϬƚŽƉŽŐƌĂƉŚŝĐƋƵĂĚƌĂŶŐůĞ͘dŚĞŶĂŵĞƐŽĨǁĞůůĨŝĞůĚƐĂƌĞŶŽƚƌĞĐŽƌĚĞĚ͘
ϯ͘ tĞůůŝŶƚĂŬĞƐĨŽƌĂƐŝŶŐůĞǁĂƚĞƌƵƚŝůŝƚǇ͕ŝĨůŽĐĂƚĞĚŝŶĚŝĨĨĞƌĞŶƚĐŽƵŶƚŝĞƐ;Ğ͘Ő͕͘'ĂƌǇ͗ŽƌŵĂŶWĂƌŬ͕
KŐĚĞŶƵŶĞƐͿĂƌĞĂƐƐŝŐŶĞĚĚŝĨĨĞƌĞŶƚƉƵďůŝĐǁĂƚĞƌƐƵƉƉůǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶĐŽĚĞƐĂŶĚĂƌĞĚŝĨĨŝĐƵůƚƚŽ
ĂƐƐŝŐŶƚŽƚŚĞƉƌŽƉĞƌƵƚŝůŝƚǇ͘
ϰ͘ WƵŵƉĐĂƉĂĐŝƚŝĞƐŽƌǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶĐĂŶďĞƌĞǀŝƐĞĚ;&ŝŐƵƌĞϱͿ͕ƐŽŵĞƚŝŵĞƐĂŶŶƵĂůůǇ͘
/ƚŝƐŶŽƚŬŶŽǁŶŝĨƉƵŵƉͲĐĂƉĂĐŝƚǇĐŚĂŶŐĞƐĂƌĞƚŚĞƌĞƐƵůƚŽĨƉƵŵƉƌĞƉůĂĐĞŵĞŶƚ͕ǁĞůůƚĞƐƚŝŶŐ͕Žƌ
ǁĞůůĚĞǀĞůŽƉŵĞŶƚĂŶĚƌĞͲƚĞƐƚŝŶŐ͘/EZŝŶŝƚŝĂůůǇĂƚƚĞŵƉƚĞĚƚŽŵĂƌŬƚŚĞƐĞĐŚĂŶŐĞƐŝŶƚŚĞ
ĚĂƚĂďĂƐĞ͕ĂŶĚĞǀĞŶƚƵĂůůǇĚĞĐŝĚĞĚƚŽƐŝŵƉůǇƌĞĐŽƌĚƚŚĞŝŶŝƚŝĂůƉƵŵƉĐĂƉĂĐŝƚǇǁŚĞŶƚŚĞĨĂĐŝůŝƚǇ
ǁĂƐĨŝƌƐƚƌĞŐŝƐƚĞƌĞĚ;ŝŶƚĞƌŶĂůůǇƌĞĨĞƌƌĞĚƚŽĂƐƚŚĞ͞ďĂƐĞůŝŶĞ͟ĐĂƉĂĐŝƚǇͿ͘^ŽŵĞǀĞƌƐŝŽŶƐŽĨƚŚĞ
ĚĂƚĂďĂƐĞŚĂǀĞĚƵƉůŝĐĂƚĞƌĞĐŽƌĚƐĨŽƌǁĞůůƐĂŶĚŝŶƚĂŬĞƐǁŝƚŚƚŚĞĐĂƉĂĐŝƚǇĐŚĂŶŐĞƐŵĂƌŬĞĚ͘
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ϱ͘ tĂƚĞƌƵƐĞŝƐŽĨƚĞŶƌĞƉŽƌƚĞĚĂƐĂƚŽƚĂůŶƵŵďĞƌĨŽƌĂƐŝŶŐůĞǁĞůůĨŝĞůĚ͕ŶŽƚƉĞƌǁĞůůͬƉƵŵƉ͘
ůƚŚŽƵŐŚƚŚĞƚŽƚĂůǁĂƚĞƌƵƐĞĨŽƌƚŚĞKͲηηηηηͲW^ŝĚĞŶƚŝĨŝĞƌĂƉƉĞĂƌƐƚŽďĞƵƐĞĚŝŶƚĂďƵůĂƚŝŽŶƐŽĨ
ǁĂƚĞƌƵƐĞĨŽƌĂĐŽƵŶƚǇŽƌƚŚĞƐƚĂƚĞ͕ƚŚĞƚŽƚĂůĂŵŽƵŶƚŝƐĂůƐŽŽĨƚĞŶƌĞĐŽƌĚĞĚĨŽƌĞĂĐŚƉƵŵƉŝŶƚŚĞ
ĚĂƚĂďĂƐĞ͘
ϲ͘ /ŶƚĂŬĞůŽĐĂƚŝŽŶƐĂƌĞĞƐƚŝŵĂƚĞĚ͕ďƵƚĂŶĂƚƚĞŵƉƚŝƐŵĂĚĞƚŽŝĚĞŶƚŝĨǇƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞŝŶƚĂŬĞĂŶĚ
ŶŽƚũƵƐƚƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞĨĂĐŝůŝƚǇ͘
ϳ͘ DƵůƚŝƉůĞƉƵŵƉƐĂƌĞůŽĐĂƚĞĚĂƚƐŽŵĞŝŶƚĂŬĞůŽĐĂƚŝŽŶƐ͘KĐĐĂƐŝŽŶĂůŵƵůƚŝƉůĞƌĞĐŽƌĚƐ;ƉƵŵƉƐͿ
ĂƉƉĞĂƌĨŽƌǁĞůůƐ͕ƚŽŽ͘dŽŐĞƚƚŚĞƚŽƚĂůĐĂƉĂĐŝƚǇĨŽƌŝŶƚĂŬĞƐ͕ĞƐƉĞĐŝĂůůǇ͕ŵƵůƚŝƉůĞƌĞĐŽƌĚƐŵƵƐƚďĞ
ŝĚĞŶƚŝĨŝĞĚ͘
ϴ͘ dŚĞƌĞŝƐŶŽĨŝĞůĚŝŶƚŚĞ/EZĚĂƚĂďĂƐĞƚŚĂƚĚĞŶŽƚĞƐǁŚĞƚŚĞƌĂƐŽƵƌĐĞŝƐĂĐƚŝǀĞŽƌŝŶĂĐƚŝǀĞ͕ďƵƚ
ƚŚĞƌĞŝƐĂŶ͞ĞŶĚĚĂƚĞ͟ĨŝĞůĚŝŶƚŚĞĨĂĐŝůŝƚŝĞƐƚĂďůĞ͕ŝĨĂĨĂĐŝůŝƚǇĐůŽƐĞƐ͕ĂŶĚƚŚĞƌĞŝƐĂĨŝĞůĚŝŶƚŚĞ
^tt&ĚĂƚĂďĂƐĞƚŚĂƚƉƌŽǀŝĚĞƐĂƐŽƵƌĐĞĞŶĚĚĂƚĞ͕ŝĨĂǁĞůůŽƌŝŶƚĂŬĞŝƐƌĞŵŽǀĞĚĨƌŽŵƐĞƌǀŝĐĞ͘

/DƉƵďůŝĐǁĂƚĞƌƐƵƉƉůǇůŽĐĂƚŝŽŶĚĂƚĂďĂƐĞ
ϭ͘ dŚĞƌĞŝƐŶŽĐŽŶƐŝƐƚĞŶƚƵŶŝƋƵĞŝĚĞŶƚŝĨŝĞƌĨŽƌǁĞůůƐŽƌŝŶƚĂŬĞƐ͕ĂůƚŚŽƵŐŚƐŽŵĞƌĞĐŽƌĚƐĂƌĞůŝŶŬĞĚƚŽ
ƚŚĞh^W^t/^/͕ǁŚĞƌĞĂǀĂŝůĂďůĞ͘ƵƚĞŶƚŝƌĞǁĞůůĨŝĞůĚƐ;Ğ͘Ő͕͘/ŶĚŝĂŶĂƉŽůŝƐ͗ZŝǀĞƌ^ŝĚĞ&ŝĞůĚ͕
^ŽƵƚŚtĞůů&ŝĞůĚ͕tĂǀĞƌůǇtĞůů&ŝĞůĚͿŽƌƉŽƌƚŝŽŶƐŽĨǁĞůůĨŝĞůĚƐ;Ğ͘Ő͕͘/ŶĚŝĂŶĂƉŽůŝƐ͗'ĞŝƐƚtĞůů
&ŝĞůĚͿŚĂǀĞŶŽĂƐƐŝŐŶĞĚ^t/^/͘
Ϯ͘ ^ƵƌĨĂĐĞͲǁĂƚĞƌŝŶƚĂŬĞƐĂƌĞƵƐƵĂůůǇƌĞƉƌĞƐĞŶƚĞĚďǇŽŶĞĐŽŽƌĚŝŶĂƚĞƵŶůĞƐƐƚŚĞŝŶƚĂŬĞƐĂƌĞ
ƐĞƉĂƌĂƚĞĚďǇŐƌĞĂƚĚŝƐƚĂŶĐĞƐ;Ğ͘Ő͕͘'ĂƌǇ͗ŽƌŵĂŶWĂƌŬ͕KŐĚĞŶƵŶĞƐͿ͘
ϯ͘ ůĞǀĂƚŝŽŶƐĐŽůůĞĐƚĞĚďǇ'W^ƵŶŝƚƐŝŶŵĂŶǇĐĂƐĞƐĚĞǀŝĂƚĞƋƵŝƚĞĂďŝƚĨƌŽŵƚŚĞϮϬϭϭͲϮϬϭϯ>ŝZ
ĚĂƚĂ͕ĂŶĚĞǀĞŶϭ͗Ϯϰ͕ϬϬϬƚŽƉŽŐƌĂƉŚŝĐĐŽŶƚŽƵƌƐ͕ĚĞƐƉŝƚĞƐƉĂƚŝĂůĚĂƚĂĐŽůůĞĐƚŝŽŶĂĐĐƵƌĂĐǇ
ƐƚĂŶĚĂƌĚƐ͘

/ƐƐƵĞƐƚŚĂƚĂƉƉůǇƚŽďŽƚŚĚĂƚĂďĂƐĞƐ
ϭ͘ dŚĞŶĂŵĞŽĨƚŚĞǁĞůůďǇƚŚĞǁĂƚĞƌƵƚŝůŝƚǇ;/EZ͗^ŽƵƌĐĞ/͖/D͗>ŽĐĂůEĂŵĞͿŝƐŶŽƚĐŽŶƐŝƐƚĞŶƚ
ǁŝƚŚƚŚŽƐĞŽŶǁĞůůƌĞĐŽƌĚƐ͕ŽŶůŽĐĂƚŝŽŶŵĂƉƐ͕ĂŶĚŶŽƚĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚŽƐĞŝŶĞŝƚŚĞƌƚŚĞ/EZ
ŽƌƚŚĞ/DĚĂƚĂďĂƐĞƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞǇĂƌĞŶŽƚĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚŽƐĞƵƐĞĚďǇǁĞůůĚƌŝůůĞƌƐ͕ǁŚŽ
ĂƉƉĞĂƌƚŽďĞƵƐŝŶŐŝŶƚĞƌŶĂůŝĚĞŶƚŝĨŝĞƌƐŽƌƚŚŽƐĞƵƐĞĚŝŶƚŚĞǁĞůůͲĨŝĞůĚƉůĂŶŶŝŶŐƉƌŽĐĞƐƐ͘
Ϯ͘ dŚĞŶĂŵĞŽĨǁĞůůƐ;/EZ͗^ŽƵƌĐĞ/͖/D͗>ŽĐĂůEĂŵĞͿĐĂŶďĞĐŚĂŶŐĞĚďǇƚŚĞǁĂƚĞƌƵƚŝůŝƚǇ;ƐĞĞ
ƚŚĞĐŽŵŵƵŶŝƚǇŽĨ^ƉĞŶĐĞƌ͕&ŝŐƵƌĞƐϲĂŶĚϲͿ͕ǁŚŝĐŚŝĨŶŽƚƵƉĚĂƚĞĚŝŶƚŚĞĚĂƚĂďĂƐĞƐŽĨďŽƚŚ
ĂŐĞŶĐŝĞƐ͕ĐĂŶůŝŶŬƚŚĞǁƌŽŶŐůŽĐĂƚŝŽŶƚŽƚŚĞǁƌŽŶŐǁĞůůŶĂŵĞ͘
ϯ͘ tĂƚĞƌǁĞůůƌĞĐŽƌĚĂƐƐŝŐŶŵĞŶƚƐĂƌĞƐƉĂƌƐĞĂŶĚŽĨƚĞŶĚŽŶ͛ƚĂŐƌĞĞǁŝƚŚƚŚĞĂƐƐŝŐŶŵĞŶƚƐŵĂĚĞďǇ
ƚŚĞŽƚŚĞƌĂŐĞŶĐǇ͘
ϰ͘ tĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶŝƐƉƌŽǀŝĚĞĚďǇƚŚĞƵƚŝůŝƚŝĞƐ͕ĂŶĚŽĨƚĞŶŚĂƐŶŽĐŽƌƌĞƐƉŽŶĚĞŶĐĞǁŝƚŚ
ƚŚĞǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞĂƐƐŽĐŝĂƚĞĚǁĞůůůŽŐ͘
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&ŝŐƵƌĞϱ͘ŶĞǆĂŵƉůĞŽĨĂŶĂŶŶƵĂůǁĂƚĞƌͲƵƐĞƌĞƉŽƌƚƵƉĚĂƚĞ;^ŽƵƚŚĞŶĚ͕/ŶĚŝĂŶĂͿ͕ŝŶĐůƵĚŝŶŐƌĞǀŝƐŝŶŐǁĞůů
ĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶ͕ŝŶƚŚŝƐĐĂƐĞ͕ǁĞůůĚŝĂŵĞƚĞƌƐ͘
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&ŝŐƵƌĞϲ͘&ŝŐƵƌĞϲ;ƚŽƉͿƐŚŽǁƐƚŚĞƌĞŐŝƐƚƌĂƚŝŽŶŽĨϳǁĞůůƐ;^ƉĞŶĐĞƌ͕/ŶĚŝĂŶĂͿǁŝƚŚŽƌŝŐŝŶĂůǁĞůůŶƵŵďĞƌƐ͘&ŝŐƵƌĞϲ;ďŽƚƚŽŵͿ
ƐŚŽǁƐĂůĂƚĞƌǁĂƚĞƌͲƵƐĞƌĞƉŽƌƚǁŝƚŚƌĞŶƵŵďĞƌĞĚǁĞůůƐ͘dŚĞƐĞƐĞĞŵŝŶŐůǇƐŵĂůůĐŽŵƉůĞǆŝƚŝĞƐĐĂŶĐŽŶĨŽƵŶĚƉƌŽƉĞƌůǇƌĞůĂƚŝŶŐƚŚĞ
ŵŽƌĞĂĐĐƵƌĂƚĞůŽĐĂƚŝŽŶƐŝŶƚŚĞ/DĚĂƚĂďĂƐĞƚŽƚŚĞǁĞůůƐŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞ͘

Page | 10

ϭ͘ϰZ^h>d^
ĨƚĞƌƚŚĞƉƌŽĐĞƐƐŽĨŵĂƚĐŚŝŶŐƚŚĞƌĞĐŽƌĚƐŝŶĞĂĐŚŽĨƚŚĞĚĂƚĂďĂƐĞƐ͕ĐŽŶĨŝƌŵŝŶŐĂĐĐƵƌĂƚĞůŽĐĂƚŝŽŶƐ͕ĂŶĚ
ĨŽůůŽǁŝŶŐƵƉďǇĚĞƚĞƌŵŝŶŝŶŐůŽĐĂƚŝŽŶƐĨŽƌƚŚĞƌĞŵĂŝŶŝŶŐǁĞůůƐ͕ĐŽŽƌĚŝŶĂƚĞƐǁĞƌĞĐŽŶǀĞƌƚĞĚƚŽĂƐƚĂŶĚĂƌĚ
ƉƌŽũĞĐƚŝŽŶ;hdD͕Eϭϵϴϯ͕ŽŶĞϭϲͿĂŶĚƚŚĞƵĐůŝĚĞĂŶĚŝƐƚĂŶĐĞďĞƚǁĞĞŶƚŚĞ͞ŽƌŝŐŝŶĂů͟;/EZͿĂŶĚ
͞ĐŽƌƌĞĐƚ͟;/DŽƌ/hĞŶƚĞƌĨŽƌ'ĞŽƐƉĂƚŝĂůĂƚĂŶĂůǇƐŝƐ͕'ͿůŽĐĂƚŝŽŶǁĂƐĚĞƚĞƌŵŝŶĞĚĨŽƌĞĂĐŚǁĞůů͘
dŚĞĚĞƚĂŝůĞĚƌĞƐƵůƚƐĂƌĞƉƌĞƐĞŶƚĞĚŝŶƉƉĞŶĚŝǆϭ͘&ŽƌĂůůƵƚŝůŝƚŝĞƐ͕ƚŚĞĞƌƌŽƌƌĂŶŐĞĚďĞƚǁĞĞŶϯ͘ϵĂŶĚ
ϴ͕Ϭϯϴ͘ϳĨĞĞƚ͕ǁŝƚŚĂŶĂǀĞƌĂŐĞĞƌƌŽƌŽĨϱϳϴ͘ϵĨĞĞƚ͘dŚĞĂǀĞƌĂŐĞĞƌƌŽƌĨŽƌĞĂĐŚƵƚŝůŝƚǇŝƐƉƌĞƐĞŶƚĞĚŝŶdĂďůĞ
ϯďĞůŽǁ͘&ŝŐƵƌĞϳƐŚŽǁƐƚŚĞƐƉĂƚŝĂůĚŝƐƚƌŝďƵƚŝŽŶŽĨƚŚĞĂǀĞƌĂŐĞĞƌƌŽƌƐĨŽƌĞĂĐŚĨĂĐŝůŝƚǇ;ĂůůǁĞůůƐĂŶĚǁĞůů
ĨŝĞůĚƐǁĞƌĞĐŽŵďŝŶĞĚĨŽƌĂƐŝŶŐůĞĐŽŵŵƵŶŝƚǇͿ͘
dǇƉŝĐĂůůǇ͕ƚŚĞůĂƌŐĞƐƚĞƌƌŽƌƐĂƌĞŽŶĞƐŽĨǁĞůůͲŶĂŵĞƚƌĂŶƐƉŽƐŝƚŝŽŶ;Ğ͘Ő͕͘ƚǁŽǁĞůůƐǁŝƚŚƐǁĂƉƉĞĚͬŝŶĐŽƌƌĞĐƚ
ŶĂŵĞƐŝŶƚŚĞ/EZ͞^ŽƵƌĐĞ/͟Žƌ/D͞>ŽĐĂůEĂŵĞ͟ĚĂƚĂďĂƐĞͿ͖ŚŽǁĞǀĞƌ͕ƐŽŵĞůĂƌŐĞĞƌƌŽƌƐǁĞƌĞũƵƐƚ
ǀĞƌǇƐƵďƐƚĂŶƚŝĂůŵŝƐůŽĐĂƚŝŽŶƐ͘

dĂďůĞϯ͘ǀĞƌĂŐĞůŽĐĂƚŝŽŶĞƌƌŽƌŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞĨŽƌǁĞůůƐ͘ƉƉĞŶĚŝǆϭyĐŽŶƚĂŝŶƐĂĚĞƚĂŝůĞĚůŝƐƚŝŶŐŽĨĞĂĐŚŽƌŝŐŝŶĂů
ĂŶĚĐŽƌƌĞĐƚĐŽŽƌĚŝŶĂƚĞ͕ĂůŽŶŐǁŝƚŚƚŚĞƌĞƐŽůǀĞĚĞƌƌŽƌŝŶĨĞĞƚ͘

ŽŵŵƵŶŝƚǇ

&ĂĐŝůŝƚǇ

ǀĞƌĂŐĞ
ůŽĐĂƚŝŽŶ
ĞƌƌŽƌ;ĨƚͿ
ϯϰϵ͘ϯ

/ŶĚŝĂŶĂƉŽůŝƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉ

^ŽƵƚŚĞŶĚ

^ŽƵƚŚĞŶĚtĂƚĞƌtŽƌŬƐ

ϰϳϱ͘ϲ

ĂƌŵĞů

ĂƌŵĞůDƵŶŝĐŝƉĂůtĂƚĞƌ

ϳϯϮ͘ϱ

&ŝƐŚĞƌƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ'ƌŽƵƉ

ϯϰϬ͘Ϭ

DƵŶĐŝĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

ϭϭϭ͘ϴ

>ĂĨĂǇĞƚƚĞ

ŝƚǇŽĨ>ĂĨĂǇĞƚƚĞtĂƚĞƌtŽƌŬƐ

Ϯϳϭ͘ϰ

dĞƌƌĞ,ĂƵƚĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

Ϯϭϳ͘ϵ

ŶĚĞƌƐŽŶ

ŶĚĞƌƐŽŶtĂƚĞƌĞƉĂƌƚŵĞŶƚ

EŽďůĞƐǀŝůůĞ

/ŶĚŝĂŶĂͲŵĞƌŝĐĂŶtĂƚĞƌŽ/ŶĐ

ϰϬϴ͘ϴ

ůŬŚĂƌƚ

ůŬŚĂƌƚWƵďůŝĐtŽƌŬƐĂŶĚhƚŝůŝƚŝĞƐ

ϱϬϭ͘ϯ

^ƉĞĞĚǁĂǇ

dŽǁŶŽĨ^ƉĞĞĚǁĂǇ

ϯϲϳ͘Ϯ

ĚǁĂƌĚƐǀŝůůĞ

ĚǁĂƌĚƐǀŝůůĞtĂƚĞƌŽƌƉŽƌĂƚŝŽŶ

ϭϭϱ͘Ϯ

^ƉĞŶĐĞƌ

ĞĂŶůŽƐƐŽŵWĂƚƌŝĐŬƐďƵƌŐtĂƚĞƌŽƌƉ͘

ϭ͕ϳϰϰ͘ϱ

ƌĞŵĞŶ

dŽǁŶŽĨƌĞŵĞŶ

Ϯ͕ϯϵϲ͘ϱ

ϭ͕ϲϲϳ͘Ϯ
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&ŝŐƵƌĞϳ͘ǀĞƌĂŐĞůŽĐĂƚŝŽŶĞƌƌŽƌĨŽƌǁĞůůƐŝŶĐŽŵŵƵŶŝƚǇǁĞůůĨŝĞůĚƐŝŶƚŚŝƐƐƚƵĚǇ͘dŚĞƐŝǌĞŽĨƚŚĞƐǇŵďŽůƐƌĞƉƌĞƐĞŶƚƐƚŚĞƐĐĂůĞŽĨ
ƚŚĞůŽĐĂƚŝŽŶĞƌƌŽƌ͘dŚĞĂǀĞƌĂŐĞůŽĐĂƚŝŽŶĞƌƌŽƌƐĂƌĞĂůƐŽƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϯ͘

hƐŝŶŐŚŝŐŚƌĞƐŽůƵƚŝŽŶĞůĞǀĂƚŝŽŶĚĂƚĂ;>ŝŐŚƚĞƚĞĐƚŝŽŶĂŶĚZĂŶŐŝŶŐ͕>ŝZ͕ĐŽůůĞĐƚĞĚϮϬϭϭͲϮϬϭϯͿ͕ƚŚĞ
ĞůĞǀĂƚŝŽŶƐŽĨƚŚĞŽƌŝŐŝŶĂůĂŶĚĐŽƌƌĞĐƚǁĞůůŚĞĂĚůŽĐĂƚŝŽŶƐǁĞƌĞĂůƐŽĐŽŵƉĂƌĞĚ;ƉƉĞŶĚŝǆϭ&Ϳ͘dŚĞĞƌƌŽƌ
ǀĂƌŝĞĚďĞƚǁĞĞŶϬĂŶĚϰϲ͘ϵĨĞĞƚ͕ǁŝƚŚĂŶĂǀĞƌĂŐĞĞƌƌŽƌŽĨϯ͘ϮĨĞĞƚ͘ƐŶŽƚĞĚŝŶƚŚĞ͞ŝƐƐƵĞƐ͟ƐĞĐƚŝŽŶ͕ƐŽŵĞ
ŽĨƚŚĞ/D'W^ĞůĞǀĂƚŝŽŶƐĂůƐŽŚĂĚƐŝŐŶŝĨŝĐĂŶƚĞƌƌŽƌƐ͖ŝƚŝƐŶ͛ƚŬŶŽǁŶŝĨƚŚŝƐŝƐƚŚĞƌĞƐƵůƚŽĨƉƌŽďůĞŵƐǁŝƚŚ
ƌĞĂůƚŝŵĞ;Zd<ͿůŽĐĂƚŝŽŶƐ͕ƉŽƐƚͲƉƌŽĐĞƐƐŝŶŐĚŝĨĨĞƌĞŶƚŝĂůĐŽƌƌĞĐƚŝŽŶ͕ĞůĞǀĂƚŝŽŶƐĐŽůůĞĐƚĞĚǁŝƚŚĂŶŽĨĨƐĞƚ
;Ğ͘Ő͕͘ŚŽůĚŝŶŐƚŚĞƌĞĐĞŝǀĞƌƌĂƚŚĞƌƚŚĂŶŽďƚĂŝŶŝŶŐĂŐƌŽƵŶĚĞůĞǀĂƚŝŽŶͿ͕ŽƌĂŶŽƚŚĞƌƌĞĂƐŽŶ͘,ŽǁĞǀĞƌ͕ŝƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞƐƚĂŶĚĂƌĚ>ŝZĞůĞǀĂƚŝŽŶĚĂƚĂďĞƵƐĞĚĨŽƌǁĞůůŚĞĂĚůŽĐĂƚŝŽŶƐ͘dŚĞŝŵƉůŝĐĂƚŝŽŶƐ
ŽĨŝŶĐŽƌƌĞĐƚƐƵƌĨĂĐĞĞůĞǀĂƚŝŽŶƐĐĂŶďĞƉƌŽƉĂŐĂƚĞĚŝŶƚŽƐƵďƐƵƌĨĂĐĞŐĞŽůŽŐŝĐŝŶƚĞƌƉƌĞƚĂƚŝŽŶƐ͕ĐĂƵƐŝŶŐ
ŝŶĐŽƌƌĞĐƚĐŽƌƌĞůĂƚŝŽŶƐƚŽďĞŵĂĚĞďĞƚǁĞĞŶǁĞůůƐĂŶĚŝŶŐĞŽůŽŐŝĐĐƌŽƐƐƐĞĐƚŝŽŶƐ͕ŝŶŐĞŽůŽŐŝĐĨƌĂŵĞǁŽƌŬ
ŵŽĚĞůƐ͕ĂŶĚƚŚĞƌĞĨŽƌĞŝŶŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůƐ͘
ƉƉĞŶĚŝǆϭ'ƚĂďƵůĂƚĞƐƚŚĞŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐďĞƚǁĞĞŶƚŚĞ/EZ^tt&ĂŶĚ/DůŽĐĂƚŝŽŶĚĂƚĂďĂƐĞƐǁŝƚŚ
ƌĞƐƉĞĐƚƚŽǁĞůůƌĞĨĞƌĞŶĐĞŶƵŵďĞƌĂŶĚǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶ;Ğ͘Ő͕͘ĚŝĂŵĞƚĞƌ͕ĚĞƉƚŚͿ͘/ƚŝƐƋƵŝƚĞ
ĐŽŵŵŽŶĨŽƌ/EZĂŶĚ/DƚŽĂƐƐŝŐŶĚŝĨĨĞƌĞŶƚǁĞůůƌĞĐŽƌĚƐƚŽǁĞůůƐŝŶƚŚĞŝƌĚĂƚĂďĂƐĞƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞ
ǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶŝŶďŽƚŚĚĂƚĂďĂƐĞƐŝƐŶŽƚĚĞƌŝǀĞĚĨƌŽŵƚŚĞǁĞůůƌĞĐŽƌĚƐ͕ĂŶĚŝƐŝŶƐƚĞĂĚ
ƉƌŽǀŝĚĞĚďǇƚŚĞƵƚŝůŝƚŝĞƐ;ƐŽŵĞƚŝŵĞƐĂƉƉĂƌĞŶƚůǇƉƌŽǀŝĚŝŶŐĚŝĨĨĞƌĞŶƚŝŶĨŽƌŵĂƚŝŽŶƚŽĞĂĐŚĂŐĞŶĐǇĨŽƌƚŚĞ
ƐĂŵĞƐŽƵƌĐĞͿ͘ƐŶŽƚĞĚŝŶƚŚĞ/ƐƐƵĞƐƐĞĐƚŝŽŶ;ϭ͘ϯͿĂďŽǀĞ͕ƚŚĞĂŐƌĞĞŵĞŶƚŽĨƚŚĞ/EZĂŶĚ/D
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ĚĂƚĂďĂƐĞƐŽŶǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶĚĞƚĂŝůƐŝƐŝŶĐŽŶƐŝƐƚĞŶƚĂƚďĞƐƚ͘/ĨĐŽŶĚƵĐƚŝŶŐĚĞƚĂŝůĞĚŐƌŽƵŶĚǁĂƚĞƌ
ŵŽĚĞůŝŶŐ͕ŚĂǀŝŶŐŝŵƉĞƌĨĞĐƚĚĞƚĂŝůƐŽĨǁĞůůƐƉĞŶĞƚƌĂƚŝŶŐƐŝŐŶŝĨŝĐĂŶƚĂƋƵŝĨĞƌƐ͕ŽƌƐŚĂƌŝŶŐĂŶĂƋƵŝĨĞƌǁŝƚŚĂŶ
ĂĚũĂĐĞŶƚǁĞůů͕ĐŽƵůĚĂĨĨĞĐƚƚŚĞƌĞƐƵůƚƐŽĨƚŚĞĂŶĂůǇƐŝƐ͘&ƵƌƚŚĞƌ͕ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐŝŶƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨ
ǁĞůůŽƌƉƵŵƉĐĂƉĂĐŝƚǇĐŽƵůĚĂůƐŽĂĨĨĞĐƚǁĞůůͲĨŝĞůĚǇŝĞůĚͲƉŽƚĞŶƚŝĂůĂŶĂůǇƐĞƐ͘
dŚĞŶĞǆƚƉĂƌƚŽĨƚŚĞĂŶĂůǇƐŝƐǁĂƐƚŽĞǆĂŵŝŶĞĂĨĞǁŚǇĚƌŽŐĞŽůŽŐŝĐĂƚƚƌŝďƵƚĞƐƚŚĂƚŵŝŐŚƚďĞĂĨĨĞĐƚĞĚŝĨƚŚĞ
ŝŶĐŽƌƌĞĐƚůŽĐĂƚŝŽŶŽĨĂǁĞůůǁĞƌĞƵƐĞĚŝŶĂŶĂŶĂůǇƐŝƐ͘&ŽƌĞǆĂŵƉůĞ͕ƉƉĞŶĚŝǆϭ,ĂŶĚdĂďůĞϰƐŚŽǁƚŚĂƚ
ĨŽƌĞŝŐŚƚǁĞůůƐ͕ƚŚĞůŽĐĂƚŝŽŶĞƌƌŽƌƐǁĞƌĞƐŝŐŶŝĨŝĐĂŶƚĞŶŽƵŐŚƚŽƉůĂĐĞƚŚĞŵŝŶƚŚĞǁƌŽŶŐϭϮͲĚŝŐŝƚ
,ǇĚƌŽůŽŐŝĐhŶŝƚŽĚĞǁĂƚĞƌƐŚĞĚŝŶƚŚĞEĂƚŝŽŶĂů,ǇĚƌŽůŽŐǇĂƚĂƐĞƚ͘ůƚŚŽƵŐŚƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁ
ŝƐůŝŬĞůǇŵŽƌĞŝŵƉŽƌƚĂŶƚƚŚĂŶůŽĐĂůĨůŽǁĨŽƌŵƵŶŝĐŝƉĂůǁĂƚĞƌƐƵƉƉůŝĞƐ͕ƚŚĞƐĞĞƌƌŽƌƐĐŽƵůĚĐŚĂŶŐĞƚŚĞ
ƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞƉůĂĐĞŵĞŶƚŽĨƚŚĞǁĞůůŝŶƚŚĞŽǀĞƌĂůůĨůŽǁƐǇƐƚĞŵ͘/ŶĐŽƌƌĞĐƚƵƉƐƚƌĞĂŵƌƵŶŽĨĨĂŶĚ
ƌĞĐŚĂƌŐĞĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĐŽƵůĚĂůƐŽĂĨĨĞĐƚĂŶĂůǇƐĞƐŽĨƚŚĞǁĂƚĞƌƌĞƐŽƵƌĐĞĂƚƚŚĞƐĞůŽĐĂƚŝŽŶƐ͘

dĂďůĞϰ͘KƵƚŽĨĂůůŽĨƚŚĞĨĂĐŝůŝƚŝĞƐ͕ĞŝŐŚƚǁĞůůƐŚĂĚůŽĐĂƚŝŽŶĞƌƌŽƌƐƐŝŐŶŝĨŝĐĂŶƚĞŶŽƵŐŚƚŽƉůĂĐĞƚŚĞŵŝŶƚŚĞǁƌŽŶŐ,hϭϮ
ǁĂƚĞƌƐŚĞĚ͘

ŽŵŵƵŶŝƚǇ

tĂƚĞƌhƚŝůŝƚǇ

KƌŝŐŝŶĂů,hϭϮ

/ŶĚŝĂŶĂƉŽůŝƐ

ŝƚŝǌĞŶƐŶĞƌŐǇ
'ƌŽƵƉ
ŝƚŝǌĞŶƐŶĞƌŐǇ
'ƌŽƵƉ

ϬϱϭϮϬϮϬϭϬϵϬϰ

ƌĞŵĞŶ

^ŽƵƚŚĞŶĚ
tĂƚĞƌtŽƌŬƐ
ĂƌŵĞůDƵŶŝĐŝƉĂů
tĂƚĞƌ
ĂƌŵĞůDƵŶŝĐŝƉĂů
tĂƚĞƌ
ŶĚĞƌƐŽŶtĂƚĞƌ
ĞƉĂƌƚŵĞŶƚ
dŽǁŶŽĨƌĞŵĞŶ

ƌĞŵĞŶ

dŽǁŶŽĨƌĞŵĞŶ

ϬϳϭϮϬϬϬϭϬϯϬϮ

/ŶĚŝĂŶĂƉŽůŝƐ

^ŽƵƚŚĞŶĚ
ĂƌŵĞů
ĂƌŵĞů
ŶĚĞƌƐŽŶ

ŽƌƌĞĐƚ,hϭϮ

ϬϰϬϱϬϬϬϭϮϮϬϲ

KƌŝŐŝŶĂů,hϭϮ
tĂƚĞƌƐŚĞĚ
ĞǀŽŶƌĞĞŬͲ
&ĂůůƌĞĞŬ
ŽůůĂƌ,ŝĚĞ
ƌĞĞŬͲtŚŝƚĞ
ZŝǀĞƌ
:ƵĚǇƌĞĞŬ

ϬϱϭϮϬϮϬϭϭϬϬϭ

ŽŽůƌĞĞŬ

ϬϱϭϮϬϮϬϭϭϬϬϮ

ϬϱϭϮϬϮϬϭϭϬϬϭ

ŽŽůƌĞĞŬ

ϬϱϭϮϬϮϬϭϭϬϬϯ

ϬϱϭϮϬϮϬϭϬϯϬϴ

dƵƌŬĞǇƌĞĞŬͲ
tŚŝƚĞZŝǀĞƌ
<ůŝŶĞZŽƵĐŚ
ŝƚĐŚͲzĞůůŽǁ
ZŝǀĞƌ
<ůŝŶĞZŽƵĐŚ
ŝƚĐŚͲzĞůůŽǁ
ZŝǀĞƌ

ϬϱϭϮϬϮϬϭϬϯϬϳ

ϬϱϭϮϬϮϬϭϭϮϬϱ

ϬϳϭϮϬϬϬϭϬϯϬϮ

ϬϱϭϮϬϮϬϭϭϬϬϲ
ϬϱϭϮϬϮϬϭϭϮϬϲ

ϬϰϬϱϬϬϬϭϮϮϬϴ

ϬϳϭϮϬϬϬϭϬϯϬϵ

ϬϳϭϮϬϬϬϭϬϯϬϵ

ŽƌƌĞĐƚ,hϭϮ
tĂƚĞƌƐŚĞĚ
,ŽǁůĂŶĚŝƚĐŚͲ
tŚŝƚĞZŝǀĞƌ
WůĞĂƐĂŶƚZƵŶ
ƌĞĞŬ
ƵƚĐŚŽƌŶĞƌƐͲ^ƚ
:ŽƐĞƉŚZŝǀĞƌ
sĞƐƚĂůŝƚĐŚͲ
tŚŝƚĞZŝǀĞƌ
ĂƌŵĞůƌĞĞŬͲ
tŚŝƚĞZŝǀĞƌ
DŽŽŶƌĂŶĐŚͲ
<ŝůůďƵĐŬƌĞĞŬ
>ĂŬĞŽĨƚŚĞ
tŽŽĚƐͲzĞůůŽǁ
ZŝǀĞƌ
>ĂŬĞŽĨƚŚĞ
tŽŽĚƐͲzĞůůŽǁ
ZŝǀĞƌ


&ŝŐƵƌĞϴďĞůŽǁƐŚŽǁƐĂƐŵĂůůĐĂƐĞƐƚƵĚǇŽĨĂƉŽŽƌůǇůŽĐĂƚĞĚǁĞůůŝŶƚŚĞŶĚĞƌƐŽŶǁĞůůĨŝĞůĚ͕ĂŶĚƚŚĞ
ŝŵƉůŝĐĂƚŝŽŶƐƚŽƚŚĞŚǇĚƌŽŐĞŽůŽŐŝĐŝŶƚĞƌƉƌĞƚĂƚŝŽŶŽĨƚŚĞĐŽŶĚŝƚŝŽŶƐĂƌŽƵŶĚƚŚĞŽƌŝŐŝŶĂůĂŶĚĐŽƌƌĞĐƚ
ůŽĐĂƚŝŽŶƐŽĨƚŚĞǁĞůů͘dŚŝƐŝƐĂŶĞǆƚƌĞŵĞĐĂƐĞŝŶƚŚĞĚĂƚĂďĂƐĞ͕ĂƐƚŚĞĞƌƌŽƌǁĂƐϴ͕Ϭϯϴ͘ϳĨĞĞƚ͕ŽǀĞƌϭ͘ϱ
ŵŝůĞƐĨƌŽŵƚŚĞĐŽƌƌĞĐƚůŽĐĂƚŝŽŶ͖ŚŽǁĞǀĞƌĞǆƚƌĞŵĞ͕ŝƚŝƐŶŽƚĂŶŝƐŽůĂƚĞĚĐĂƐĞĂƐƚŚĞƌĞǁĞƌĞĂŶƵŵďĞƌŽĨ
ǁĞůůƐǁŝƚŚƐŝŐŶŝĨŝĐĂŶƚůŽĐĂƚŝŽŶĞƌƌŽƌƐ͘dŚĞĨĂĐƚŽƌƐŝŶĐůƵĚĞƉƌŽǆŝŵŝƚǇƚŽǁĂƚĞƌďŽĚŝĞƐ;ŝŶĐůƵĚŝŶŐ
ĐŽŶƚĂŵŝŶĂƚĞĚŽƌŝŵƉĂŝƌĞĚǁĂƚĞƌďŽĚŝĞƐͿ͕ŐĞŽůŽŐŝĐƉĂƌĞŶƚŵĂƚĞƌŝĂů;ŚĞƌĞ͕ĚĞƌŝǀĞĚĨƌŽŵĂƐŽŝůƐĚĂƚĂďĂƐĞͿ͕
ĂƋƵŝĨĞƌƐ͕ŶĞŝŐŚďŽƌŝŶŐǁĞůůƐ;ŝŶƚĞƌĨĞƌĞŶĐĞ͕ĐŽŶĞƐŽĨĚĞƉƌĞƐƐŝŽŶͿ͕ĂŶĚƚŚĞĞůĞǀĂƚŝŽŶŽĨƚŚĞǁĂƚĞƌƚĂďůĞ͘
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&ŝŐƵƌĞϴ͘ĂƐĞƐƚƵĚǇŽĨǀĂƌŝŽƵƐŚǇĚƌŽŐĞŽůŽŐŝĐĂůůǇƌĞůĞǀĂŶƚǀĂƌŝĂďůĞƐƚŚĂƚǁŽƵůĚďĞƉŽŽƌůǇĞƐƚŝŵĂƚĞĚƵƐŝŶŐƚŚĞŽƌŝŐŝŶĂů/EZ
ůŽĐĂƚŝŽŶƐĨŽƌĂŶĞǆĂŵƉůĞǁĞůůŝŶƚŚĞŶĚĞƌƐŽŶǁĞůůĨŝĞůĚ͘
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ƉƉĞŶĚŝǆϭIƚĂďƵůĂƚĞƐƚŚĞƐƵƌĨĂĐĞͲǁĂƚĞƌŝŶƚĂŬĞƐ;ĂĐƚŝǀĞĂŶĚŝŶĂĐƚŝǀĞͿĨŽƌƚŚĞϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐŝŶƚŚĞ
ƐƚƵĚǇ͘ƐŶŽƚĞĚŝŶƚŚĞ/ƐƐƵĞƐƐĞĐƚŝŽŶĂďŽǀĞ;ϭ͘ϯͿ͕ĂĐĐƵƌĂƚĞůŽĐĂƚŝŽŶƐĨŽƌƚŚĞƐƵƌĨĂĐĞͲǁĂƚĞƌĨĂĐŝůŝƚŝĞƐǁĞƌĞ
ĐŽůůĞĐƚĞĚďǇ/D͕ďƵƚǁŚĞŶǀĞƌŝĨŝĞĚďǇŚŝŐŚƌĞƐŽůƵƚŝŽŶŝŵĂŐĞƌǇ͕ƚŚĞǇǁĞƌĞƵƐƵĂůůǇƐŝŶŐůĞůŽĐĂƚŝŽŶƐĨŽƌ
ƚŚĞĨĂĐŝůŝƚǇǁŚĞƌĞƚŚĞŝŶƚĂŬĞǁĂƚĞƌǁĂƐďƌŽƵŐŚƚŝŶ͕ĂŶĚŶŽƚĨŽƌƚŚĞĞƐƚŝŵĂƚĞĚůŽĐĂƚŝŽŶƐŽĨƚŚĞŝŶƚĂŬĞƐ
ƚŚĞŵƐĞůǀĞƐ;Ğ͘Ő͕͘ŵƵůƚŝƉůĞKŚŝŽZŝǀĞƌŝŶƚĂŬĞƐŝŶǀĂŶƐǀŝůůĞͿ͘dŚĞƌĞĨŽƌĞ͕ĨŽƌƚŚŝƐƐƚƵĚǇ͕ƚŚĞůŽĐĂƚŝŽŶƐĨƌŽŵ
ƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞǁĞƌĞƵƐĞĚĂƐƚŚĞ͞ĐŽƌƌĞĐƚ͟ůŽĐĂƚŝŽŶƐ͘
dŽĚĞŵŽŶƐƚƌĂƚĞĂƵƐĞŽĨƐŽŵĞŝŶĨŽƌŵĂƚŝŽŶŝŶƚŚĞĚĂƚĂďĂƐĞƐ͕ƵƐŝŶŐƚŚĞƌĞƉŽƌƚĞĚƉƵŵƉĐĂƉĂĐŝƚŝĞƐ;ǁŚŝĐŚ͕
ĂƐŶŽƚĞĚŝŶƚŚĞ/ƐƐƵĞƐƐĞĐƚŝŽŶ͕ϭ͘ϯ͕ĂďŽǀĞ͕ĐĂŶĐŚĂŶŐĞĨƌŽŵǇĞĂƌƚŽǇĞĂƌͿĨŽƌďŽƚŚƚŚĞƐƵƌĨĂĐĞĂŶĚ
ŐƌŽƵŶĚǁĂƚĞƌƐŽƵƌĐĞƐŝŶƚŚĞƐǇƐƚĞŵƐƐƚƵĚŝĞĚ͕ƚŚĞƚŽƚĂůƉƵŵƉĐĂƉĂĐŝƚǇŝƐƐŚŽǁŶŝŶŵŝůůŝŽŶƐŽĨŐĂůůŽŶƐƉĞƌ
ĚĂǇŝŶ&ŝŐƵƌĞϵĂŶĚŝŶŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞŝŶ&ŝŐƵƌĞϭϬďĞůŽǁ͘&ŝŐƵƌĞϭϭ;ĂŶĚƉƉĞŶĚŝǆϭ:ͿŝŶĐŽƌƉŽƌĂƚĞƐ
ŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞƉŽƉƵůĂƚŝŽŶƐĞƌǀĞĚďǇĞĂĐŚƵƚŝůŝƚǇƚŽĞǀĂůƵĂƚĞƚŚĞĐĂƉĂĐŝƚǇƉĞƌĐĂƉŝƚĂ͘dŚŝƐŐŝǀĞƐĂŶ
ŝŶĚŝĐĂƚŝŽŶŽĨƚŚĞƉŽƚĞŶƚŝĂůƌĞƐŝůŝĞŶĐǇŽƌĨůĞǆŝďŝůŝƚǇŽĨĂǁĂƚĞƌƐǇƐƚĞŵƚŽĂĚũƵƐƚƚŽƉŽƉƵůĂƚŝŽŶŝŶĐƌĞĂƐĞƐŽƌ
ǁĂƚĞƌͲƌĞƐŽƵƌĐĞŝƐƐƵĞƐĂƌŝƐŝŶŐĨƌŽŵĐůŝŵĂƚŝĐƉĞƌƚƵƌďĂƚŝŽŶƐ͘
&ŝŐƵƌĞϭϭƐŚŽǁƐƚŚĂƚƐŽŵĞŽĨƚŚĞƐŵĂůůĞƌƐǇƐƚĞŵƐŚĂǀĞĂďƵŶĚĂŶƚƌĞƐŽƵƌĐĞƐ;Ğ͘Ő͕͘^ƉĞĞĚǁĂǇ͕^ĂůĞŵ͕
ƌĞŵĞŶͿ͕ǁŚĞƌĞĂƐƚŚĞůĂƌŐĞƐƚƐǇƐƚĞŵ;/ŶĚŝĂŶĂƉŽůŝƐͲ&ŝƐŚĞƌƐͲEŽďůĞƐǀŝůůĞͿŚĂƐƌĞůĂƚŝǀĞůǇƐŵĂůůĞƌĐĂƉĂĐŝƚǇ
ƉĞƌĐĂƉŝƚĂƚŚĂŶŵĂŶǇŽĨƚŚĞϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐƐƚƵĚŝĞĚ͘


&ŝŐƵƌĞϵ͘^ƉĂƚŝĂůĚŝƐƚƌŝďƵƚŝŽŶŽĨƚŚĞƚŽƚĂůƉƵŵƉĐĂƉĂĐŝƚǇĨŽƌϮϬǁĂƚĞƌƵƚŝůŝƚŝĞƐŝŶ/ŶĚŝĂŶĂ͘dŚĞƚŽƚĂůƉƵŵƉĐĂƉĂĐŝƚǇ;'WDͿĨŽƌĞĂĐŚ
ƵƚŝůŝƚǇ͕ĂƐǁĞůůĂƐƚŚĞƉƌŽƉŽƌƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌĂŶĚƐƵƌĨĂĐĞǁĂƚĞƌĨŽƌďůĞŶĚĞĚƐǇƐƚĞŵƐ͕ĂƌĞĂůƐŽƉƌĞƐĞŶƚĞĚŝŶ&ŝŐƵƌĞϭϬ͘
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&ŝŐƵƌĞϭϬ͘dŚŝƐĨŝŐƵƌĞƉƌĞƐĞŶƚƐƚŚĞƚŽƚĂůƉƵŵƉĐĂƉĂĐŝƚǇĨŽƌĞĂĐŚƵƚŝůŝƚǇ͕ĂƐǁĞůůĂƐƚŚĞƉƌŽƉŽƌƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌĂŶĚƐƵƌĨĂĐĞ
ǁĂƚĞƌĨŽƌďůĞŶĚĞĚƐǇƐƚĞŵƐ;^ƉĞĞĚǁĂǇ͕DƵŶĐŝĞ͕ĂŶĚ/ŶĚŝĂŶĂƉŽůŝƐͿ͘dŚĞŽƌĚĞƌŽĨƚŚĞƵƚŝůŝƚŝĞƐŝƐƚŚĞƐĂŵĞĂƐĨŽƌ&ŝŐƵƌĞϭϭ͕ǁŚŝĐŚŝƐ
ƐŽƌƚĞĚŝŶŽƌĚĞƌŽĨĚĞĐƌĞĂƐŝŶŐƉƵŵƉĐĂƉĂĐŝƚǇƉĞƌĐĂƉŝƚĂ͘


&ŝŐƵƌĞϭϭ͘dŚŝƐĨŝŐƵƌĞƐŚŽǁƐƚŚĞƚŽƚĂůƉƵŵƉĐĂƉĂĐŝƚǇ;ŐƌŽƵŶĚǁĂƚĞƌĂŶĚƐƵƌĨĂĐĞǁĂƚĞƌͿŝŶŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞƉĞƌĐĂƉŝƚĂ
;ƉŽƉƵůĂƚŝŽŶƐĞƌǀĞĚ͕ĂƐƌĞƉŽƌƚĞĚďǇƚŚĞƵƚŝůŝƚŝĞƐͿĨŽƌƚŚĞĐŽŵŵƵŶŝƚŝĞƐŝŶƚŚŝƐƐƚƵĚǇ͘dŚĞĐŽŵŵƵŶŝƚŝĞƐĂƌĞƐŽƌƚĞĚŝŶŽƌĚĞƌŽĨ
ĚĞĐƌĞĂŝŶŐƉƵŵƉĐĂƉĂĐŝƚǇƉĞƌĐĂƉŝƚĂ͘dŚĞƐĞǀĂůƵĞƐĐĂŶĐŚĂŶŐĞĨƌŽŵǇĞĂƌƚŽǇĞĂƌďĂƐĞĚŽŶƚŚĞƉŽƉƵůĂƚŝŽŶƐĞƌǀĞĚ͕ĂƐǁĞůůĂƐďǇ
ĐŚĂŶŐŝŶŐƉƵŵƉĐĂƉĂĐŝƚŝĞƐ͘

ϭ͘ϱKE>h^/KE^
dŚĞŵĂŶƵĂůŵĂƚĐŚŝŶŐŽĨƚŚĞƚǁŽĚĂƚĂďĂƐĞƐǁĂƐǀĞƌǇƚŝŵĞĐŽŶƐƵŵŝŶŐ͘dŚĞŶƵŵďĞƌŽĨǁĞůůƐƐƚƵĚŝĞĚĨŽƌ
ƚŚĞƐĞůĞĐƚĞĚǁĂƚĞƌƐǇƐƚĞŵƐƌĞƉƌĞƐĞŶƚĞĚŽŶůǇϭϬ͘ϴй;ϮϮϭǁĞůůƐ͕ϮϰŝŶƚĂŬĞƐͿŽĨĂůůĂĐƚŝǀĞƉƵďůŝĐǁĂƚĞƌ
ƐƵƉƉůŝĞƐ͘/ƚŝƐƵŶŬŶŽǁŶŚŽǁŵĂŶǇŽĨƚŚĞƉƵďůŝĐǁĂƚĞƌƐƵƉƉůŝĞƐƌĞƉƌĞƐĞŶƚŵƵŶŝĐŝƉĂůŝƚŝĞƐ;ŽĨƚŚĞŐƌĞĂƚĞƌ
ƉŽƉƵůĂƚŝŽŶŽĨ͞ĐŽŵŵƵŶŝƚǇ͟ƐǇƐƚĞŵƐͿ͖ŚŽǁĞǀĞƌ͕ŝĨĂŶĞƐƚŝŵĂƚĞŽĨϲϬйŝƐƵƐĞĚ͕ŝƚŝƐĞƐƚŝŵĂƚĞĚƚŚĂƚŝƚ
ǁŽƵůĚƚĂŬĞďĞƚǁĞĞŶϵĂŶĚϭϮϰϬͲŚŽƵƌǁŽƌŬǁĞĞŬƐƚŽůŝŶŬƚŚĞ/EZǁĂƚĞƌͲƵƐĞĚĂƚĂǁŝƚŚƚŚĞůŽĐĂƚŝŽŶ
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ĚĂƚĂŝŶƚŚĞ/DĚĂƚĂďĂƐĞ͕ĂƐǁĞůůĂƐŵĂŬĞƚŚĞŝŵƉŽƌƚĂŶƚůŝŶŬĂŐĞƚŽƚŚĞh^W^t/^ǁĂƚĞƌͲƋƵĂůŝƚǇ
ĚĂƚĂďĂƐĞ͘&ŽƌĂůůƉƵďůŝĐǁĂƚĞƌƐƵƉƉůŝĞƐ͕ŝŶĐůƵĚŝŶŐƐŵĂůůĞƌĐŽŵŵƵŶŝƚǇƐǇƐƚĞŵƐ͕ƚŚĞĞƐƚŝŵĂƚĞǁŽƵůĚďĞ
ďĞƚǁĞĞŶϭϵĂŶĚϮϯϰϬͲŚŽƵƌǁŽƌŬǁĞĞŬƐ͘ŶĞƐƚŝŵĂƚĞĨŽƌŵĂŶƵĂůůǇĐŽůůĞĐƚŝŶŐƚŚĞĚĂƚĂǀŝĂƐŝƚĞǀŝƐŝƚƐǁŝƚŚ
Ă'W^ƵŶŝƚŝƐŶŽƚĂǀĂŝůĂďůĞ͘/DĐŽůůĞĐƚĞĚƚŚĞďƵůŬŽĨƚŚĞŝƌůŽĐĂƚŝŽŶĚĂƚĂďĞƚǁĞĞŶϭϵϵϵĂŶĚϮϬϬϭ͕
ĐŽůůĞĐƚŝŶŐϭ͕ϴϲϰĐŽŽƌĚŝŶĂƚĞƐ;ŽƵƚŽĨϮ͕ϱϭϬͿ͘
DĂŶƵĂůůǇĐŽůůĞĐƚŝŶŐůŽĐĂƚŝŽŶƐƵƐŝŶŐŚŝŐŚƌĞƐŽůƵƚŝŽŶŝŵĂŐĞƌǇŽƌ'W^ƚĞĐŚŶŽůŽŐǇĨŽƌǁĞůůƐĂŶĚŝŶƚĂŬĞƐƵƐĞĚ
ĨŽƌŽƚŚĞƌƉƵƌƉŽƐĞƐ;Ğ͘Ő͕͘ŝƌƌŝŐĂƚŝŽŶ͕ŝŶĚƵƐƚƌǇͿŝƐƚŚĞŽŶůǇǁĂǇƚŽĂĐŚŝĞǀĞĂĐĐƵƌĂƚĞĐŽŽƌĚŝŶĂƚĞƐĨŽƌƚŚĞ
ƌĞŵĂŝŶĚĞƌŽĨƚŚĞ^tt&ƉƵŵƉƐ͘,ŽǁĞǀĞƌ͕ŝĨŝŶͲƉĞƌƐŽŶůŽĐĂƚŝŽŶĚĂƚĂĐŽůůĞĐƚŝŽŶŝƐŶĞĞĚĞĚ;ŝ͘Ğ͕͘ƚŚƌŽƵŐŚĂ
'W^ͲĐŽůůĞĐƚĞĚĐŽŽƌĚŝŶĂƚĞͿ͕ƐŝƚĞĂĐĐĞƐƐĨŽƌĨĂĐŝůŝƚŝĞƐŶŽƚƐƵďũĞĐƚƚŽŽƌŽďůŝŐĂƚĞĚďǇƌĞŐƵůĂƚŽƌǇŽǀĞƌƐŝŐŚƚ
ŵŝŐŚƚďĞƉƌŽďůĞŵĂƚŝĐ͘,ŽǁĞǀĞƌ͕ŵĂŶǇĨĂĐŝůŝƚŝĞƐŵŝŐŚƚďĞŝŶƚŚĞƉŽƐŝƚŝŽŶƚŽƉƌŽǀŝĚĞƋƵŝƚĞĂĐĐƵƌĂƚĞ'W^
ůŽĐĂƚŝŽŶƐ͕ŝĨƌĞƋƵĞƐƚĞĚ͕ĂƐƚŚĞƚĞĐŚŶŽůŽŐǇŝƐŵƵĐŚŵŽƌĞƵďŝƋƵŝƚŽƵƐŶŽǁƚŚĂŶŝŶƚŚĞƉĂƐƚ͘
dŚĞŽŶůǇƵŶŝƋƵĞŝĚĞŶƚŝĨŝĞƌĨŽƌƚŚĞƉƵďůŝĐǁĂƚĞƌƐƵƉƉůǇƐŽƵƌĐĞƐ;ǁĞůůƐĂŶĚŝŶƚĂŬĞƐͿŝŶ/ŶĚŝĂŶĂŝƐƚŚĞh^W
^t/^ĐŽĚĞ͘ůƚŚŽƵŐŚŝƚǁŽƵůĚďĞĂĐŚĂůůĞŶŐĞƚŽŵĂƚĐŚƵƉĂůůŽĨƚŚĞ/EZ^tt&ƉƵďůŝĐǁĂƚĞƌͲƐƵƉƉůǇ
ƐŽƵƌĐĞƐǁŝƚŚƚŚĞ/Dͬ^t/^ŝĚĞŶƚŝĨŝĞƌ͕ƚŚŝƐǁŽƵůĚůŝŶŬƚŚĞŝŵƉŽƌƚĂŶƚĚĞƚĂŝůƐŽĨďŽƚŚ/EZĂŶĚ/D
ĚĂƚĂďĂƐĞƐ͘dŚŝƐ͕ŚŽǁĞǀĞƌ͕ǁŽƵůĚŽŶůǇĂůůŽǁŽŶŐŽŝŶŐƚƌĂĐŬŝŶŐŽĨǁĂƚĞƌͲƵƐĞĂŶĚǁĂƚĞƌͲƋƵĂůŝƚǇĚĂƚĂĨŽƌ
ƉƵďůŝĐǁĂƚĞƌƐƵƉƉůŝĞƐ͕ĂƐh^WĂŶĚƚŚĞ^t/^ĚĂƚĂďĂƐĞĚŽŶŽƚƚƌĂĐŬŽƚŚĞƌƚǇƉĞƐŽĨǁĂƚĞƌǁŝƚŚĚƌĂǁĂů
ĨĂĐŝůŝƚŝĞƐ͘
/ŶĂŶǇĐĂƐĞ͕ĂƐƚƌŽŶŐƌĞĐŽŵŵĞŶĚĂƚŝŽŶƚŽ/EZǁŽƵůĚďĞƚŽĂƐƐŝŐŶĂƵŶŝƋƵĞŝĚĞŶƚŝĨŝĞƌƚŽĞĂĐŚ
ŐƌŽƵŶĚǁĂƚĞƌǁĞůůŽƌƐƵƌĨĂĐĞͲǁĂƚĞƌŝŶƚĂŬĞƐŽƵƌĐĞ͘&ŽƌĂůůǁĂƚĞƌͲƵƐĞƐĞĐƚŽƌƐ͕ŚĂǀŝŶŐĂĚŝƐĐƌĞƚĞŝĚĞŶƚŝĨŝĞƌ
ůŝŶŬĞĚƚŽƚŚĞůŽĐĂƚŝŽŶĂŶĚǁĂƚĞƌͲƵƐĞĚĂƚĂ͕ĂƐǁĞůůĂƐǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚƉƵŵƉĐĂƉĂĐŝƚǇĚĂƚĂ͕ǁŽƵůĚ
ďĞƵƐĞĨƵůĨŽƌƚŚŽƐĞŶĞĞĚŝŶŐƐƉĂƚŝĂůůǇĞǆƉůŝĐŝƚǁĂƚĞƌͲƌĞƐŽƵƌĐĞŝŶĨŽƌŵĂƚŝŽŶ͘dŚĞĂĚĚŝƚŝŽŶŽĨĂǁĞůůĨŝĞůĚ
ŶĂŵĞŝŶƚŚĞ/EZ^tt&ĚĂƚĂďĂƐĞǁŽƵůĚĨĂĐŝůŝƚĂƚĞůŝŶŬŝŶŐƚŚĞƐŽƵƌĐĞƐƚŽƚŚĞŝƌĐŽƵŶƚĞƌƉĂƌƚƐŝŶƚŚĞ/D
ƉƵďůŝĐͲǁĂƚĞƌƐƵƉƉůǇůŽĐĂƚŝŽŶĂůĚĂƚĂďĂƐĞ͘
ůĞǀĂƚŝŽŶĚĂƚĂĞǆƚƌĂĐƚĞĚĨƌŽŵƚŚĞĐŽŶƚŝŶƵŽƵƐ>ŝZĚĂƚĂƐĞƚŝƐƌĞĐŽŵŵĞŶĚĞĚĨŽƌŐƌŽƵŶĚĞůĞǀĂƚŝŽŶƐĂƚ
ǁĞůůŚĞĂĚƐĂŶĚŶĞĂƌŝŶƚĂŬĞƐ͘^ƵďƐƵƌĨĂĐĞŝŶĨŽƌŵĂƚŝŽŶŝƐůŝŬĞůǇŵŽƌĞƌĞůŝĂďůĞĨŽƌŵŽƌĞƌĞĐĞŶƚǁĞůůƐĞŶƚĞƌĞĚ
ŝŶƚŽƚŚĞ/EZ^tt&ƌĞŐŝƐƚƌĂƚŝŽŶĚĂƚĂďĂƐĞďĞĐĂƵƐĞŵĂŶǇƵƚŝůŝƚŝĞƐƐƵďŵŝƚǁĞůůůŽŐƐĨŽƌŶĞǁǁĞůůƐ͖
ŚŽǁĞǀĞƌ͕ƚŚĞƐƉĂƌƐĞĂŶĚƉƌŽďůĞŵͲƌŝĚĚĞŶƉŽƉƵůĂƚŝŽŶŽĨƚŚĞ/EZǁĞůůƌĞĐŽƌĚƌĞĨĞƌĞŶĐĞŶƵŵďĞƌŝŶďŽƚŚ
;/EZĂŶĚ/DͿĚĂƚĂďĂƐĞƐŝƐƉƌŽďůĞŵĂƚŝĐĨŽƌƵŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐƵďƐƵƌĨĂĐĞŐĞŽůŽŐǇŝŶĂŶĚĂƌŽƵŶĚĞĂĐŚ
ǁĞůů͘
ƌƌŽƌƐŝŶǁĞůůůŽĐĂƚŝŽŶ͕ĞůĞǀĂƚŝŽŶ͕ĐĂƉĂĐŝƚǇ͕ĂŶĚǁĞůůĐŽŶƐƚƌƵĐƚŝŽŶŝŶĨŽƌŵĂƚŝŽŶŚĂǀĞƉŽƚĞŶƚŝĂůŶĞŐĂƚŝǀĞ
ƌĞƉĞƌĐƵƐƐŝŽŶƐĨŽƌƚŚĞĂĐĐƵƌĂĐǇŽĨĨƵƚƵƌĞŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘^ƵĐŚǁĂƚĞƌͲƌĞƐŽƵƌĐĞƐƚƌĞƐƐƚĞƐƚŝŶŐǁŝůů
ůŝŬĞůǇďĞŶĞĞĚĞĚĨŽƌĞǆĂŵŝŶŝŶŐƐĐĞŶĂƌŝŽƐŽĨƉŽƉƵůĂƚŝŽŶŝŶĐƌĞĂƐĞŽƌĚƌŽƵŐŚƚͲƌĞƐŝůŝĞŶĐǇƚĞƐƚŝŶŐĨŽƌǁĂƚĞƌͲ
ƌĞƐŽƵƌĐĞƉůĂŶŶŝŶŐĞĨĨŽƌƚƐŝŶƚŚĞƐƚĂƚĞ͘
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