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Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

location: Reed Hall (102 HOB) 

Summary: 

Agriculture & Natural Resources Subcommittee 

Wednesday February 20, 2013 09:00am 

HB 7 Favorable 

HB 375 Favorable With Committee Substitute 

Amendment 40304 7 Adopted 

HB 423 Favorable With Committee Substitute 

Amendment 181547 Adopted Without Objection 

HB 4007 Favorable With Committee Substitute 

Amendment Strike all Adopted 
Corrected amendment formatting of published 
amendment. 

Yeas: 12 Nays: 0 

Yeas: 12 Nays: 0 

Yeas: 12 Nays: 0 

Yeas: 12 Nays: 0 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
Leagis ® 
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location: Reed Hall (102 HOB) 

Attendance: 

Matthew Caldwell (Chair) 

Halsey Beshears 

Jim Boyd 

Katie Edwards 

Tom Goodson 

Larry Lee, Jr. 

Cary Pigman 

Ray Pilon 

Elizabeth Porter 

Kevin Rader 

Betty Reed 

Patrick Rooney, Jr. 

Clovis Watson, Jr. 

Totals: 

COMMITTEE MEETING REPORT 
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2/20/2013 9:00:00AM 

Present Absent 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

12 0 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
Leagis ® 

Excused 

X 
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COMMITTEE MEETING REPORT 
Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

location: Reed Hall (102 HOB) 

HB 7 :Water Management Districts 

0 Favorable 

Yea Nay No Vote 

Halsey Beshears X 

Jim Boyd X 

Katie Edwards X 

Tom Goodson X 

Larry Lee, Jr. X 

Cary Pigman X 

Ray Pilon X 

Elizabeth Porter X 

Kevin Rader X 

Betty Reed X 

Patrick Rooney, Jr. X 

Clovis Watson, Jr. X 

Matthew Caldwell (Chair) X 

Total Yeas: 12 Total Nays: 0 

Appearances: 

Pitts, Brian (General Public) - Proponent 
Justice-2-Jesus 
1119 Newton Ave. S. 
St. Petersburg FL 33705 
Phone: 727-897-9291 

Yon, Mary Jean (Lobbyist) - Proponent 
Audubon of Florida 
3324 Charleston Road 
Tallahassee Florida 32309 
Phone: 850-519-7859 

Minnis, Steven (Lobbyist) - Waive In Support 
Suwannee River Water Management District 
9225 CR 49 
Live Oak FL 32060 
Phone: (386)362-1001 

Absentee 
Yea 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
Leagis ® 

Absentee 
Nay 
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COMMITTEE MEETING REPORT 
Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

Location: Reed Hall (102 HOB) 

HB 375 : Onsite Sewage Treatment and Disposal Systems 

0 Favorable With Committee Substitute 

Yea 

Halsey Beshears X 

Jim Boyd X 

Katie Edwards X 

Tom Goodson X 

Larry Lee, Jr. X 

Cary Pigman X 

Ray Pilon 

Elizabeth Porter X 

Kevin Rader X 

Betty Reed X 

Patrick Rooney, Jr. X 

Clovis Watson, Jr. X 

Matthew Caldwell (Chair) X 

Total Yeas: 12 

HB 375 Amendments 

Amendment 403047 

0Adopted 

Appearances: 

Cullen, David (Lobbyist) - Opponent 
Sierra Club 
111 2nd Ave NESte 1001 
St Petersburg FL 33701 
Phone: (941)323-2404 

Himschoot, Bob (General Public) - Proponent 
Fl Onsite Wastewater Assocation - FOWA 
PO Box 27 
Ft. Myers FL 33902 
Phone: 239-478-0759 

Nay 

Total Nays: 0 

No Vote 

X 

Absentee 
Yea 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
Leagis ® 

Absentee 
Nay 
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COMMITTEE MEETING REPORT 
Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

location: Reed Hall (102 HOB) 

HB 423 :Tax On Sales, Use, & Other Transactions 

0 Favorable With Committee Substitute 

Halsey Beshears 

Jim Boyd 

Katie Edwards 

Tom Goodson 

Larry Lee, Jr. 

Cary Pigman 

Ray Pilon 

Elizabeth Porter 

Kevin Rader 

Betty Reed 

Patrick Rooney, Jr. 

Clovis Watson, Jr. 

Matthew Caldwell (Chair) 

HB 423 Amendments 

Amendment 181547 

0 Adopted Without Objection 

Appearances: 

Sansom, Jerry (Lobbyist) - Proponent 
Organized Fishermen of Florida 
PO Box 700 
Cocoa FL 32923 
Phone: (321)777-8130 

Pitts, Brian (General Public) - Proponent 
Justice-2-Jesus 
1119 Newton Ave. S. 
St. Petersburg FL 33705 
Phone: 727-897-9291 

Yea 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Total Yeas: 12 

Nay No Vote Absentee 
Yea 

X 

Total Nays: 0 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
leagis ® 

Absentee 
Nay 
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COMMITTEE MEETING REPORT 
Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

location: Reed Hall (102 HOB) 

HB 4007 :Department of Environmental Protection 

0 Favorable With Committee Substitute 

Yea Nay No Vote 

Halsey Beshears X 

Jim Boyd X 

Katie Edwards X 

Tom Goodson X 

Larry Lee, Jr. X 

Cary Pigman X 

Ray Pilon X 

Elizabeth Porter X 

Kevin Rader X 

Betty Reed X 

Patrick Rooney, Jr. X 

Clovis Watson, Jr. X 

Matthew Caldwell (Chair) X 

Total Yeas: 12 Total Nays: 0 

HB 4007 Amendments 

Amendment Strike all- Corrected amendment formatting of published amendment. 

0Adopted 

Appearances: 

Cullen, David (Lobbyist) - Proponent 
Sierra Club 
111 2nd Ave NESte 1001 
St Petersburg FL 33701 
Phone: 941-323-2404 

Absentee 
Yea 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
Leagis ® 

Absentee 
Nay 
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COMMITTEE MEETING REPORT 
Agriculture & Natural Resources Subcommittee 

2/20/2013 9:00:00AM 

location: Reed Hall (102 HOB) 

Presentation/Workshop/Other Business Appearances: 

Parrish, Wes (General Public) - Information Only 
FL Nursery, Growers & Landscape Association 
1533 Park Center Drive 
Orlando FL 32835 
Phone: 407-295-7994 

Water Supply Development 
Bernardino, Frank (lobbyist) (At Request Of Chair) - Information Only 
Florida Water Advocates 
324 E. Virginia Street 
Tallahassee FL 32308 
Phone: 561-718-2345 

Water Supply Development 
Killinger, Lee (Lobbyist) (At Request Of Chair) - Information Only 
Florida Water Advocates 
324 E. Virginia Street 
Tallahassee FL 32308 
Phone: 561-718-2345 

Water Supply Development 
Budell, Rich (State Employee) (At Request Of Chair) - Information Only 
FL Department of Agriculture and Consumer Services 
1203 Governors Square Blvd, Suite 200 
Tallahassee FL 32301 
Phone: 850-617-1704 

Water Supply Development 
Lehman, Pat (At Request Of Chair) - Information Only 
Peace River Manasota Regional Water Supply Authority 
Lakewood Ranch 
Sarasota FL 34202 
Phone: 941-316-31776 

Water Supply Development 
Llewellun, Janet (State Employee) (At Request Of Chair) - Information Only 
FL Department of Environmental Protection 
3900 Commonwealth Blvd 
Tallahassee FL 32301 
Phone: 850-245-0130 

Committee meeting was reported out: Wednesday, February 20, 2013 12:24:03PM 

Print Date: 2/20/2013 12:24 pm 
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Amendment No. 

COMMITTEE/SUBCOMMITTEE 

ADOPTED 

ADOPTED AS AMENDED 

ADOPTED W/0 OBJECTION 

FAILED TO ADOPT 

WITHDRAWN 

OTHER 

(Y/N) 

{Y/N) 

{Y/N) 

COMMITTEE/SUBCOMMITTEE AMENDMENT 

Bill No. HB 4007 (2013) 

1 Committee/Subcommittee hearing bill: Agriculture & Natural 

2 Resources Subcommittee 

3 Representative Nelson offered the following: 

.. 4 

·5 Amendment (with title amendment) 

6 Remove everything after the enacting clause and insert: 

7 Section 1. Subsection (3) of section 253.7827, Florida 

.8 Statutes, is amended to read: 

9 253.7827 Transportation and utility crossings of greenways 

10 lands.-

11 (3) Furthermore, the Legislature recognizes the needs 

12 expressed by Marion County to provide for the southerly 

13 extension of Sixtieth Avenue between State Road 200 and 

14 Interstate 75 and for the extension to cross the greenways lands 

15 to allow for the orderly growth and development of Marion 

16 County. Right-of-way for this extension across greenways lands 

17 shall be designed to mitigate the impacts to the extent 

18 practical, and the value of such lands shall be paid based on 

19 fair market value or, at the option of Marion County, the value 

Page 1 of 2 



Amendment No. 

COMMITTEE/SUBCOMMITTEE AMENDMENT 

Bill No. HB 4007 (2013) 

20 can be subtracted from the amount of reimbursement due the 

21 county pursuant to s. 253.783. 

22 Section 2. Subsection (2) of section 253.783, Florida 

23 Statutes is repealed. 

24 

25 

26 

27 

Section 3. This act shall take effect July 1, 2013. 

TITLE AMENDMENT 

28 Remove lines 3-9 and insert: 

29 Department of Environmental Protection; amending s. 253.7827, 

30 F.S.; removing an obsolete reference for purposes of calculating 

31 the reimbursement for transportation and utility crossings of 

32 greenways lands in Marion County; repealing s. 253.783(2)/ F.S., 

33 relating to additional powers and duties of the department to 

34 dispose of surplus land~ that were for the construction/ 

35 operating/ or promotion of a canal across the peninsula of the 

36 state and refund payments to counties; providing an effective · 

37 date. 

38 
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The Dawn report examined 20 water systems, using a relatively new technique 
to build what came to be called a "Nessie Curve" for each system. The Nessie 
Curve, so called because the graph follows an outline that someone likened to a 
silhouette of the Loch Ness Monster, revealed that each of the 20 water systems 
faced unprecedented needs to rebuild its underground water infrastructure-its 
pipe network. For each system, the future investment was an "echo" of the 
demographic history of the community, reflecting succeeding generations of 
pipe that were laid down as the community grew over many years. Most of those 
generations of pipe were shown to be coming to an end of their useful service 
lives in a relatively compressed period. Like the pipes themselves, the need for 
this massive investment was mostly buried and out of sight. But it threatens our 
future if we don't elevate it and begin to take action now. 

The present report was undertaken to extend the Dawn report beyond those 
20 original cities and encompass the entire United States. The results are 
startling. They confirm what every water utility professional knows: we face 
the need for massive reinvestment in our water infrastructure over the coming 
decades. The pipe networks that were largely built and paid for by earlier 
generations-and passed down to us as an inheritance-last a long time, but 
they are not immortal. The nation's drinking water infrastructure-especially the 
underground pipes that deliver safe water to America's homes and businesses­
is aging and in need of significant reinvestment. Like many of the roads, bridges, 
and other public assets on which the country relies, most of our buried drinking 
water infrastructure was built 50 or more years ago, in the post-World War II era 
of rapid demographic change and economic growth. In some older urban areas, 
many water mains have been in the ground for a century or longer. 

Given its age, it comes as no surprise that a large proportion 
of US water infrastructure is approaching, or has already 
reached, the end of its useful life. The need to rebuild these 
pipe networks must come on top of other water investment 
needs, such as the need to replace water treatment plants 
and storage tanks, and investments needed to comply with 
standards for drinking water quality. They also come on top 
of wastewater and stormwater investment needs which­
judging from the US Environmental Protection Agency's 
(USEPA) most recent "gap analysis"-are likely to be as large 
as drinking water needs over the coming decades. Moreover, 
both water and wastewater infrastructure needs come on 
top of the other vital community infrastructures, such as 
streets, schools, etc. 

Prudent planning for infrastructure renewal requires credible, 
analysis-based estimates of where, when , and how much 
pipe replacement or expansion for growth is required. This 

report summarizes a comprehensive and robust national-level analysis of the 
cost, timing, and location of the investments necessary to renew water mains 
over the coming decades. It also examines the additional pipe investments we 
can anticipate to meet projected population growth, regional population shifts, 
and service area growth through 2050. 



This analysis is based on the insight that there will be "demographic echoes" in 
which waves of reinvestment are driven by a combination of the original patterns 
of pipe investment, the pipe materials used, and local operating environments. 
The report examines the reinvestment demands implied by these factors, along 
with population trends, in order to estimate needs for 
pipe replacement and concurrent investment demands to 
accommodate population growth. 

Although this report does not substitute for a careful and 
detailed analysis at the utility level as a means of informing 
local decisions, it constitutes the most thorough and 
comprehensive analysis ever undertaken of the nation's 
drinking water infrastructure renewal needs. The keys to 
our analysis include the following: 

1. Understanding the original timing of water system 
development in the United States. 

2. Understanding the various materials from which pipes were 
made, and where and when the pipes of each material 
were likely to have been installed in various sizes. 

3. Understanding the life expectancy of the various types and r.: 
sizes of pipe ("pipe cohorts") in actual operating environments. 

4. Understanding the replacement costs for each type and size of pipe. 

5. Developing a probability distribution for the "wear-out" of each pipe cohort. 

Methodology 
For this report, we differentiated across four water system size categories*: 

• Very small systems (serving fewer than 3,300 people, representing 
84.5% of community water systems). 

• Small systems (3,300 to 9,999 served, representing 8.5% of community 
water systems). 

• Medium-size systems (10,000 to 49,999 served, representing over 
5.5% of systems). And, 

• Large systems (serving more than 50,000 people, representing 
1.5% of community water systems). 

* Note that the water system size categories used in this analysis are not identical to the size 
categories USEPA uses for regulatory purposes. Note also that although data were analyzed 
based on these four size categories, some of the graphs that accompany this report combine 
medium-size and small systems. This is done for simplicity in the visual presentation, when the 
particular dynamics being represented are closely similar for medium-size and small systems. 

BURIED NO LONGER : CONFRONTING AMERICA'S WATER INF RASTRUCTUR E CHALLENGE 5 



Next, we divided the country into four regions (Northeast, Midwest, South, and 
West), as shown in Figure 1. These regions are not equal in population, but they 
roughly share certain similarities, including their population dynamics and the 

historical patterns of pipe installation driven by those dynamics. Data published 
by USEPA, the water industry, and the US Census Bureau were tapped to obtain a 
solid basis for regional pipe installation profiles by system size and pipe diameter. 
The US Census Bureau has produced a number of retrospective studies of the 
changes in urban and rural circumstances between 1900 and 2000 that proved 
especially useful in this analysis. The report also used the AWWA WaterjStats 
database, the USEPA Community Water Supply Survey, and data from the 2002 
Public Works Infrastructure Survey (PWIS) as essential inputs in the analysis. 

Figure 2: Historic Investment Profi le for All US Water Systems, 1850-2000 

Estimated Aggregate Investment in US Water Mains (in millions of 2010 $s) 
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In addition, we conducted a limited survey of professionals in the field concerning 
pipe replacement issues and other relevant "professional knowledge." The 
national aggregate for the original investment in all types and sizes of pipes is 
shown in Figure 2, while Figure 3 shows the aggregate current replacement value 
of water pipes by pipe material and utility size, totaling over $2.1 trillion. 
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Figure 3: Aggregate Replacement Value of Water Pipes by Pipe Material and Utility Size 
(millions 2010 $s) 

Cl: cast iron; CICL: cast iron cement lined; 01: ductile iron; AC: asbestos cement; PV: polyvinyl chloride; 
PCCP: prestressed concrete cylinder pipe 

Finally, we used historical data on the production and use of seven major types of 
pipe with 14 total variations (Figure 4) to estimate what kinds of pipe were installed 
in water systems in particular years. This was validated by field checking with a 
sample of water utilities as well as checking against the original Nessie analysis. 
Together these steps resulted in the development of 16 separate inventories 
(four regions with four utility sizes in each region), with seven types of pipe in 
each inventory, thus providing the most comprehensive picture of the nation's 
water pipe inventory ever assembled. Note that in some of the report's graphs, 
"long-" and "short-lived" versions of certain pipe materials are combined, for 
purposes of visual simplicity in the presentation. 

In order to consider growth, it was also necessary to examine population trends 
across rural, suburban, and urban settings over the past century. US Census Bureau 

Figure 4: Historic Production and Use of Water Pipe by Material 
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projections of demographic trends allowed the development 
of infrastructure need profiles for growth through 2050 in 
each of the regions and utility size categories (for the latter 
purpose, city size was used as a proxy for utility size). 

The study generally assumes that utilities continue efforts 
to manage the number of main breaks that occur per mile 
of pipe rather than absorb increases in pipe failures. That 
is, the study assumes utilities will strive to maintain current 
levels of service rather than allow increasing water service 
outages. We assume that each utility's objective is to make 
these investments at the optimal time for maintaining current 
service levels and to avoid replacing pipes while the repairs 
are still cost-effective. Ideally, pipe replacement occurs at 
the end of a pipe's "useful life"; that is, the point in time 

when replacement or rehabilitation becomes 
less expensive in going forward than the costs of 
numerous unscheduled breaks and associated 
emergency repairs. 

With this data in hand and using the assumptions 
above, we projected the "typical" useful service 
life of the pipes in our inventory using the 
"Nessie Model"™. The model embodies pipe 
failure probability distributions based on 
many utilities' current operating experiences, 
coupled with insights from extensive research 
and professional experiences with typical pipe 

conditions at different ages and sizes, according to pipe material. The analysis 
used seven different types of pipe in three diameters and addressed pipe 
inventories dating back to 1870. Estimated typical service lives of pipes are 

Figure 5: Average Estimated Service Lives by Pipe Materials (average years of service) 

LSL indicates a relatively long service life for the material resulting from some combination of benign ground conditions and 
evolved laying practices etc. 
SSL indicates a relatively short service life for the material resulting from some combination of harsh ground conditions and 
early laying practices, etc. 
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Figure 6: Aggregate Needs for Investment in Water Mains Through 2035 and 2050, by Region 

reflected in Figure 5. Note that the actual lives of pipes may be quite different in a 
given utility. Because pipe life depends on many important local variables as well 
as upon utility practices, predicting the actual life expectancy of any given pipe is 
outside the scope of this study. Many utilities will have 
pipes that last much longer than these values suggest 
while others will have pipes that begin to fail sooner. 
However, these values have been validated as national 
"averages" by comparing them to actual field experience 
in a number of utilities throughout the country. The 
model also includes estimates of the indicative costs to 
replace each size category of pipe, as well as the cost 
to repair the projected number of pipe breaks over time 
according to pipe size. 

The analysis of pipe replacement needs is compiled in 
the Nessie Model by combining the demographically 
based pipe inventories with the projected effective 
service lifetimes for each pipe type. This yields an 
estimate of how much pipe of each size in each region 
must be replaced in each of the coming 40 years. 
Factoring in the typical cost to replace these pipes, 
we derive an estimate of the total investment cost for 
each future year. The model then derives a series of 
graphs (the Nessie curves) that depict the amount of 
spending required in each future year to replace each 
of the different pipe types by utility size and region. 
Aggregating this information, we derived the dollar value 
of total drinking water infrastructure replacement needs 
over the coming 25 and 40 years for each utility size category per region , and for 
the United States. 

BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE 9 



Key Findings 
1. The Needs Are Large. Investment needs for buried drinking water 
infrastructure total more than $1 trillion nationwide over the next 25 years, 
assuming pipes are replaced at the end of their service lives and systems are 
expanded to serve growing populations. Delaying this investment could mean 
either increasing rates of pipe breakage and deteriorating water service, or 
suboptimal use of utility funds, such as paying more to repair broken pipes 
than the long-term cost of replacing them. Nationally, the need is close to 
evenly divided between replacement due to wear-out and needs generated 
by demographic changes (growth and migration). 

Over the coming 40-year period, through 2050, these needs exceed $1.7 trillion. 
Replacement needs account for about 54% of the national total , with about 
46% attributable to population growth and migration over that period. 

Figure 6 (previous page) shows aggregate needs for investment in water mains 
through 2050, due to wear-out and population growth. 

2. Household Water Bills Will Go Up. Important caveats are 
necessary here, because there are many ways that the increased investment in 
water infrastructure can be allocated among customers. Variables include rate 
structures, how the investment is financed, and other important local factors. But 
the level of investment required to replace worn-out pipes and maintain current 
levels of water service in the most affected communities could in some cases 
triple household water bills. This projection assumes the costs are spread evenly 
across the population in a "pay-as-you-go" approach (See "The Costs Keep 
Coming" below). Figures 7 and 8 illustrate the increasing cost of water that can 
be expected by households for replacement, and for replacement plus growth, 
respectively. The utility categories shown in these figures are presented to depict 
a range of household cost impacts, from the least-to-the-most affected utilities. 

Figure 7: Costs per Household for Water Main Replacement by Utility Size and Region 
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Figure 8: Costs per Household for Water Main Replacement Plus Growth 

Water Main Costs per Household: Replacement+ Growth (constant $2010) 
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With respect to the cost of growth, other caveats are important. Many 
communities expect growth to pay or help pay for itself through developer fees, 
impact fees, or similar charges. In such communities, established residents will 
not be required to shoulder the cost of population growth to the extent that these 
fees recover those costs. But regardless of how the costs of replacement and 
growth are allocated among builders, newcomers, or established residents, the 
total cost that must be borne by the community will still rise. 

3. There Are Important Regional Differences. The growing 
national need affects different regions in different ways. In general, the South 
and the West will face the steepest investment challenges, with total needs 
accounting for considerably more than half the national total (see Figures 6 and 
9). This is largely attributable to the fact that the population of these regions is 
growing rapidly. In contrast, in the Northeast and Midwest, growth is a relatively 
small component of the projected need. However, the population shifts away 
from these regions complicate the infrastructure challenge, as there are fewer 
remaining local customers across whom to spread the cost of renewing their 
infra structure. 

Figure 9: Water Main Replacement Costs per Region 

Water Main Replacement: 
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This regional perspective reveals the inherent difficulty of managing infrastructure 
supply and demand. Although water pipes are fixed in place and long-lasting, the 
population that drives the demand for these assets is very mobile and dynamic. 
People move out of one community, leaving behind a pipe network of fixed 
size but with fewer customers to support it. They move into a new community, 
requiring that the water system there be expanded to serve the new customers. 

4. There Are Important Differences Based on System Size. 
As with many other costs, small communities may find a steeper challenge ahead 
on water infrastructure. Small communities have fewer people, and those people 
are often more spread out, requiring more pipe "miles per customer" than larger 
systems. In the most affected small communities, the study suggests that a 
typical three-person household could see its drinking water bill increase by as 
much as $550 per year above current levels, simply to address infrastructure 
needs, depending as always on the caveats identified above. 

In the largest water systems, costs can be spread over a large population 
base. Needed investments would be consistent with annual per household 

cost increases ranging from roughly $75 to more 
than $100 per year by the mid-2030s, assuming 
the expenses were spread across the population 
in the year they were incurred. Figure 10 illustrates 
the differing total costs of required investment by 
system size. 

5. The Costs Keep Coming. The national­
level investment we face will roughly double from 
about $13 billion a year in 2010 to almost 
$30 billion annually by the 2040s for replacement 
alone. If growth is included, needed investment 
must increase from a little over $30 billion today 
to nearly $50 billion over the same period. This level 
of investment must then be sustained for many years, 
if current levels of water service are to be maintained. 
Many utilities will have to face these investment 
needs year after year, for at least several decades. 
That is, by the time the last cohort of pipes analyzed 
in this study (predominantly the pipes laid between 
the late 1800s and 1960) has been replaced in, for 
example, 2050, it may soon thereafter be time to 
begin replacing the pipes laid after 1960, and so on. 
In that respect, these capital outlays are unlike those 

required to build a new treatment plant or storage tank, where the capital costs 
are incurred up front and aren't faced again for many years. Rather, infrastructure 
renewal investments are likely to be incurred each year over several decades. 
For that reason, many utilities may choose to finance infrastructure replacement 
on a "pay-as-you-go" basis rather than through debt financing. 
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Figure 10: Total Water Main Replacement and Growth Needs by System Size 
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6. Postponing Investment Only Makes the Problem Worse. 
Overlooking or postponing infrastructure renewal investments in the near term will 
only add to the scale of the challenge we face in the years to come. Postponing 
the investment steepens the slope of the investment curve that must ultimately 
be met, as shown in Figure 11 (next page). It also increases the odds of facing 
the high costs associated with water main breaks and other infrastructure 
failures. The good news is that not all of the $1 trillion investment through 2035 
must be made right now. There is time to make suitable plans and implement 
policies that will help address the longer-term challenge. The bad news is that the 
required investment level is growing, as more pipes continue to age and reach the 
end of their effective service lives. 

As daunting as the figures in this report are, the prospect of not making the 
necessary investment is even more chilling. Aging water mains are subject to 
more frequent breaks and other failures that can threaten public health and 
safety (such as compromising tap water quality and fire-fighting flows). Buried 
infrastructure failures also may impose significant damages (for example, through 
flooding and sinkholes), are costly to repair, disrupt businesses and residential 
communities, and waste precious water resources. These maladies weaken our 
economy and undermine our quality of life. As large as the cost of reinvestment 
may be, not undertaking it will be worse in the long run by almost any standard. 

This suggests that a crucial responsibility for utility managers now and in 
the future is to develop the processes necessary to continually improve their 
understanding of the "replacement dynamics" of their own water systems. Those 
dynamics should be reflected in an Asset Management Plan (AMP) and, of 
course, in a long-term capital investment plan. The 2006 AWWA Report Water 
Infrastructure at a Turning Point includes a full discussion of this issue. 
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Figure 11: Effect of Deferring Investment Five Years with a Ten-Year Make-Up Period 
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Conclusion 
Because pipe assets last a long time, water systems that were built in the latter 
part of the 19th century and throughout much of the 20th century have, for the 
most part, never experienced the need for pipe replacement on a large scale. 
The dawn of the era in which these assets will need to be replaced puts a 
growing financial stress on communities that will continually increase for 
decades to come. It adds large and hitherto unknown expenses to the more 
apparent above-ground spending required to meet regulatory standards and 
address other pressing needs. 

It is important to reemphasize that there 
are significant differences in the timing 
and magnitude of the challenges facing 
different regions of the country and 
different sizes of water systems. But the 
investments we describe in this report 
are real, they are large, and they are 
coming. 

The United States is reaching a 
crossroads and faces a difficult choice. 
We can incur the haphazard and 
growing costs of living with aging and 
failing drinking water infrastructure. 
Or, we can carefully prioritize and 
undertake drinking water infrastructure 
renewal investments to ensure that our 
water utilities can continue to reliably 
and cost-effectively support the public 

health, safety, and economic vitality of our communities. AWWA undertook this 
report to provide the best, most accurate information available about the scale 
and timing of these needed investments. 
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It is clear the era AWWA pred icted a decade ago-the replacement era-has 
arrived. The issue of aging water infrastructure, which was buried for years, can 
be buried no longer. Ultimately, the cost of the renewal we face must come from 
local utility customers, through higher water rates. However, the magnitude 
of the cost and the associated affordability and other adverse impacts on 

communities-as well as the varying degrees of impact to be felt across regions 
and across urban and rural areas-suggest that there is a key role for states and 
the federal government as well. In particular, states and the federal government 
can help with a careful and cost-effective program that lowers the cost of 
necessary investments to our communities, such as the creation of a credit 
support program-for example, AWWA's proposed Water Infrastructure Finance 
and Innovation Authority (WIFIA). 

Finally, in many cases, difficult choices may need to be made between competing 
needs if water bills are to be kept affordable. Water utilities are willing to ask 
their customers to invest more, but it's important this investment be in things 
that bring the greatest actual benefit to the community. On ly in that spirit can 
we achieve the goal to which we all aspire, the reliable provision of safe and 
affordable water to all Americans. 
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Additional Information and Resources. 
A full and robust infrastructure analysis is an indispensable tool for decision 
making by water and wastewater utilities. This report does not substitute for 
such detailed local analysis for purposes of designing an infrastructure asset 
management program for individual utilities. 

Additional information is available from AWWA concerning asset management. 
Particular attention should be given to the WITAF reports Dawn of the 
Replacement Era, Avoiding Rate Shock, Thinking Outside the Bill and Water 
Infrastructure at a Turning Point. In addition, Manual M1, Principles of Water 
Rates, Fees, and Charges, and the AWWA Utility Management Standards may be 
helpful. For more information, visit the AWWA Bookstore at www.awwa.orgjstore. 

A number of graphs and figures from this report are also available through the 
AWWA website at www.awwa.orgjinfrastructure. They include: 

Estimated Distribution of Mains by Material 
Northeast and Midwest 
South and West 

Proportion of 2010 Systems Built by Year 
Northeast 
Midwest 
South 
West 

Investment for Replacement Plus Growth, 
by Region and Size of Utility 

Northeast 
Large 
Medium 
Small 
Very Small 

Midwest 
Large 
Medium 
Small 
Very Small 

South 
Large 
Medium 
Small 
Very Small 

West 
Large 
Medium 
Small 
Very Small 

Household Cost of Needed Investment 
by Region and Size of Utility 

Northeast 
Large 
Medium 
Small 
Very Small 

Midwest 
Large 
Medium 
Small 
Very Small 

South 
Large 
Medium 
Small 
Very Small 

West 
Large 
Medium 
Small 
Very Small 

www.awwa.orgjinfrastructure 
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AWWA is the authoritative resource for knowledge, information, and advocacy to improve the 
quality and supply of water in North America and beyond. AWWA is the largest organization of 
water professionals in the world. AWWA advances public health, safety and welfare by uniting 
the efforts of the full spectrum of the entire water community. Through our collective strength 
we become better stewards of water for the greatest good of the people and the environment. 




