Infrastructure Needs Overview

Building Tennessee’s Tomorrow:

Anticipating the State’s Infrastructure Needs
July 2015 through June 2020

INFRASTRUCTURE NEEDS OVERVIEW

Public infrastructure is needed in every corner of the state from highly populated counties like
Shelby and Davidson to rural counties like Humphreys and Pickett. In general, it has been the
case throughout the history of this inventory that the more people a county has and the more its
population grows, the more infrastructure it will need (see map 1). However, relative to their
populations, counties with small populations need just as much or more infrastructure than
counties with large populations (see map 2). Individual county summaries, starting on page 21,
offer a breakdown of infrastructure needs by county.

Map 1. Total Estimated Cost of Infrastructure Improvement Needs
Five-year Period July 2015 through June 2020

Estimated Cost (in Millions)

[ ] Less Than $75 (56)
T $76 - 5200 (24)
B 5201 - $400 (4)

u [ ] 5401 - $600 (6)
Mil -
" /‘h o0 0 4 80 o [ 5601 - $800 (3)
! I More Than $800 (2)

Map 2. Estimated Cost of Total Infrastructure Improvement Needs per Capita
Five-year Period July 2015 through June 2020
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Building Tennessee’s Tomorrow: Anticipating the State’s Infrastructure Needs

This overview highlights changes in reported needs for infrastructure improvements and tries to draw
conclusions where possible based on the data reported by local and state officials. The estimated cost of
all needed public infrastructure improvements in Tennessee continues to fluctuate. State and local officials
report an increase of approximately $3.0 billion (7.4%) in this year’s inventory, which brings the estimated
cost of public infrastructure improvements that need to be in some stage of development between July 1,
2015, and June 30, 2020, to $43.4 billion (see table 1). Improvements needed for Transportation and Utilities,
Education, and Health, Safety, and Welfare continue to account for most of the inventory, with Education
and Health, Safety, and Welfare needs responsible for most of the reported increase this year. As in last
year’s inventory, nearly two-thirds of the estimated cost of the needed improvements reported in this year’s
inventory is not funded, though more funding will become available as projects move from the conceptual
stage to the planning and design stage.

Table 1. Comparison of Estimated Cost of Needed Infrastructure Improvements
July 2014 Inventory vs. July 2015 Inventory

Category and Type of Infrastructure July 2014 July 2018 Difference Percent
Inventory Inventory Change
Transportation and Utilities $24,623,764,746 $ 24,753,301,833 | $ 129,537,087 0.5%
Transportation 24,410,198,540 24,437,199,723 27,001,183 0.1%
Other Utilities 213,566,206 316,102,110 102,535,904 48.0%
Education $ 8,438,639,726 $ 9,608,325,149 $ 1,169,685,423 13.9%
Post-secondary Education 4,575,978,536 4,840,196,399 264,217,863 5.8%
New Public Schools & Additions 1,798,560,356 2,434,983,127 636,422,771 35.4%
School Renovations* 1,965,093,834 2,220,673,623 255,579,789 13.0%
Other Education** 83,300,000 83,530,000 230,000 0.3%
School-System-wide 15,707,000 28,942,000 13,235,000 84.3%
Health, Safety and Welfare 75 4,887,495,86? $ 6,158,878,722 $ 1,276,382,859 26.1%
Water and Wastewater 3,218,916,987 4,268,175,486 1,049,258,499 32.6%
Law Enforcement 827,039,199 758,441,376 (68,597,823) -8.3%
Public Health Facilities 444,542,700 442,770,985 (1,771,715) -0.4%
Housing 1,858,000 304,008,235 302,150,235 | 16,262.1%
Storm Water 193,885,642 186,954,685 (6,930,957) -3.6%
Fire Protection 170,051,335 177,015,655 6,964,320 4.1%
Solid Waste 26,202,000 21,512,300 (4,689,700) -17.9%
Recreation and Culture $ 1,538,473,782 $ 1,758,006,394 S 219,532,612 14.3%
Recreation 981,902,165 1,174,360,654 192,458,489 19.6%
Libraries, Museums, and Historic Sites 339,588,174 382,551,079 42,962,905 12.7%
Community Development 216,983,443 201,094,661 (15,888,782) -7.3%
General Government $ 539,963,484 $ 721,589,141 $§ 181,625,657 33.6%
Public Buildings 446,797,684 580,811,841 134,014,157 30.0%
Other Facilities 93,165,800 140,777,300 47,611,500 51.1%
Economic Development $ 385,796,135 $ 416,739,731 $ 30,943,596 8.0%
Industrial Sites and Parks 260,736,115 253,596,474 (7,139,641) -2.7%
Business District Development 125,060,020 163,143,257 38,083,237 30.5%
Grand Total $40,409,133,736 $ 43,416,840,970 $ 3,007,707,234 ‘ 7.4%

*School Renovations include school technology projects with estimated costs below the $50,000 threshold used for other types of
infrastructure included in the inventory. Individual technology projects under the threshold totaled $3,341,937 in 2015 and $3,521,536 in

2014.

**Other Education includes infrastructure improvements reported at State educational institutions not associated with institutes of higher
education or at the county, city, or special school systems level. Examples include the Tennessee School for the Deaf and Alvin C. York

Institute.
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Public infrastructure needed for Education
and Health, Safety, and Welfare accounts for
more than 80% of the increase in this year’s
inventory.

Of the $3.0 billion increase in infrastructure needs
reported in this year’s inventory, more than $2.4 billion
(81.3%) is attributable to increases in Education and
Health, Safety, and Welfare needs. For the second
straight year, needed improvements for Health, Safety,
and Welfare show the largest overall increase—$1.3
billion—most of which results from the $1.0 billion
increase reported for water and wastewater projects,
including the addition of large projects in Shelby
and Knox counties. Education infrastructure needs
increased $1.2 billion from last year’s inventory, with
$636 million of the increase reported for new schools
and additions to existing schools. Increases in needs
reported for other categories in the inventory—
Recreation and Culture ($220 million), General
Government ($182 million), Transportation and
Utilities ($130 million), and Economic Development
($31 million) —are relatively small in comparison. See
table 1.

Transportation continues to dominate the
inventory, though most of the increase in
that category is for needs classified as other
utilities.

Transportation and Utilities is and always has been the
largest category of infrastructure in the inventory and
totals $24.8 billion this year—57.0% of the inventory.
Transportation alone, at $24.4 billion, accounts for
nearly all of this category and is larger than all other
categories in the inventory —Education at $9.6 billion
(22.1%), Health, Safety, and Welfare at $6.2 billion
(14.2%), Recreation and Culture at $1.8 billion (4.0%),
General Government at $722 million (1.7%), and
Economic Development at $417 million (1.0%).

Transportation needs remain relatively flat.

The net increase in the total estimated cost of
transportation needs is only $27 million (0.1%) in
this year’s inventory. This net increase includes $2.4
billion in new projects and $774 million in project
cost increases. But these increases are partially offset

WWW.TN.GOV/TACIR

Infrastructure Needs Overview

Governor Bill Haslam has been pushing for
an increase in the fuel tax” for the past year to
help pay for Tennessee’s highly publicized $10.5
billion transportation backlog—which includes
only projects that have been approved by the
General Assembly and are either in the planning
and design or construction stage.” On April 19,
2017, the Tennessee House of Representatives
and Senate approved the Improve Act, which
includedraising thetaxongasolineanddieselfuel
by 6 cents and 10 cents, respectively, overa three-
year period while also featuring several tax cuts.
The $24.4 billion for transportation in TACIR's
public infrastructure needs inventory reflects the
total needed regardless of stage of development
or available funds. TACIR's inventory includes
6,799 conceptual bridge projects reported by
state bridge inspectors that need $7.4 billion in
improvements to meet federal standards* and
another $5.5 billion reported by local officials
for 668 local transportation needs that are not
included in the administration’s transportation
backlog. Moreover, the inventory includes
needs as of July 2015, while the administration’s
backlog is current as of January 2017. It should
also be noted that projects under construction
are classified as fully funded in the inventory,
with $7.7 billion in identified available funds (see
figure 1 and table 6). Now that the Governor
has been able to attain funding, the stage of
development can progress past planning and
design and the reported available funds should
increase in future reports.

* https://www.tn.gov/nexttennessee/section/nt-the-improve-act

™ https://www.tn.gov/assets/entities/nexttennessee/attachments/List
of 962 transportation_projects.pdf

t http://www.tennessean.com/story/news/politics/2017/04/19/
house-approves-haslams-gas-tax-proposal-senate-set-
vote/100435456/

* https://www.fhwa.dot.gov/bridge/nbis.cfm



https://www.tn.gov/assets/entities/nexttennessee/attachments/List_of_962_transportation_projects.pdf
https://www.tn.gov/assets/entities/nexttennessee/attachments/List_of_962_transportation_projects.pdf
http://www.tennessean.com/story/news/politics/2017/04/19/house-approves-haslams-gas-tax-proposal-senate-set-vote/100435456/
http://www.tennessean.com/story/news/politics/2017/04/19/house-approves-haslams-gas-tax-proposal-senate-set-vote/100435456/
http://www.tennessean.com/story/news/politics/2017/04/19/house-approves-haslams-gas-tax-proposal-senate-set-vote/100435456/
https://www.fhwa.dot.gov/bridge/nbis.cfm
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Figure 1. Percent of Total Reported Cost of by $1.2 billion in completed projects, $478 million worth of
Infrastructure Improvements by canceled projects, and $102 million for postponed projects
Stage of Development

Five-year Period July 2015 through June 2020 window. Projects totaling $755 million were removed from the

Planning &
Design
32%

Conceptual
45%

no longer considered needed within this report’s five-year

inventory because improved methods of project tracking and
quality control identified duplicates and invalid information.
Moreover, state and local officials reported $620 million in
reduced costs for projects already in the inventory.

The estimated cost of a project can change for many reasons,
including not only the cost of materials and labor but also
specific government initiatives.” For example, the decrease
in existing costs for some projects can be attributed to the
Tennessee Department of Transportation’s (TDOT) Expedited
Project Delivery (EPD) program, which was developed in
2012 to identify and recommend improvement options that
are feasible, cost effective, and provide improved safety and
mobility. In its first two years, the EPD program has saved
Tennessee $366 million on just 13 projects, including one road safety
project in Macon County that initially called for straightening parts of
State Route 262 at a cost of $17.9 million. After traffic studies showed that
only 850 vehicles traveled these sections of road per day, TDOT concluded
that a more cost effective approach would be to add safety infrastructure
like guardrails, signage, and restriping at a cost of only $623,000. Another
nine projects will be added to the EPD program in fiscal year 2017 for an
additional savings of $153 million.

Other utilities, including infrastructure needed to support broadband
internet, accounts for most of the increase in the Transportation and
Utilities category.

Needs reported for other utilities increased by $103 million (48.0%) in
this year’s inventory and now total $316 million. Most of this increase is
attributable to the addition of a $69 million electrical grid modernization
project by the Knoxville Utilities Board. In light of the recommendations in
the Commission’s recently published report Broadband Internet Deployment,
Availability, and Adoption in Tennessee, public infrastructure needed for
broadband has also been added to the inventory as its own project type
within Transportation and Ultilities, which will be reflected in next year’s
report.® As of July 2015, there are two broadband projects in the inventory —
Gibson County reports a $5 million project and McMinn County reports a
$7 million project.

7 US Bureau of Labor Statistics - https://data.bls.gov/timeseries/NDUBCON--BCON-- and https://
www.bls.gov/oes/current/naics4 237300.htm#00-0000.
8 http://www.tn.gov/assets/entities/tacir/attachments/2017 Broadband.pdf.

WWW.TN.GOV/TACIR


https://data.bls.gov/timeseries/NDUBCON--BCON--
http://www.tn.gov/assets/entities/tacir/attachments/2017_Broadband.pdf%20

Enrollment growth and the rising cost of construction
materials appear to be driving the increase in Education
needs.

School systems must comply with the Tennessee Constitution’s guarantee
of the right of access to public education,” as well as with the Tennessee
Education Improvement Act of 1992,"° which places limits on the number
of students in classrooms. School systems with growing enrollment are
faced with the challenge of providing enough space for students while
costs increase. Other school systems need to renovate or replace their
schools because of age, condition, or other situations like consolidation or
school restructuring.

To meet the needs caused by enrollment growth and aging facilities, school
systems can build new schools with extra capacity; build additions onto
existing schools; renovate existing spaces; or use portable classrooms. In
this inventory, the $488 million (34.5%) increase in the need for new schools
was the main reason the total estimated cost for education infrastructure
increased. This year, local officials reported they need $1.9 billion to build
new schools, of which $639 million is for school projects reported for the
first time by fourteen school systems."

Almost half of all school
systems reporting a need for
new schools have growing
enrollments (see table 2 on the

Infrastructure Needs Overview

Figure 2. Total Estimated Cost and Student Enrollment
for the Six School Systems Needing New Schools

July 2010 through 2015 Inventories
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(see figure 2). Five of these six 2010 2011 2012 2013 2014 2015 <

also experienced enrollment
growth from 2010 to 2015.
The lone exception is the new
Lakeland School System in Shelby County —they only have an elementary
school at this time and need to build a middle school so the students can
stay inside the school district.

Estimated Cost

9 Article XI, Section 12, Constitution of the State of Tennessee.

10 http://comptroller.tn.gov/repository/RE/educimproveact.pdf.
! Bradley County, Bristol, Collierville, Davidson County, Hamblen County, Hamilton County,

Knox County, Lakeland, Marion County, Rutherford County, Shelby County, Sumner County,
Washington County, and Williamson County
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Table 2. Change in Student Enrollment 2010 to 2015
for School Systems that Need New Schools

Five-year Period July 2015 through June 2020

Change in Estimated Cost of New Schools
Student July 2015
Enrollment
School System 2010 to 2015 Total Per Student
Davidson County 7,554 § 211,181,000 $2,607
Williamson County 4,474 269,500,000 $7,702
Rutherford County 4,186 154,110,000 $3,720
Montgomery County 2,723 86,822,362 $2,766
Knox County 2,058 58,295,000 $1,012
Hamilton County 1,992 79,000,7000 $1,851
Wilson County 1,708 198,000,000 $11,810
Sumner County 1,314 69,074,167 $2,437
Bedford County 574 36,475,000 $4,376
Cleveland 474 14,000,000 $2,654
Johnson City 419 14,000,000 $1,811
Maury County 323 45,000,000 $3,838
Putnam County 272 26,500,000 $2,475
Robertson County 234 47,800,000 $4,290
Hamblen County 233 10,000,000 $995
Bristol 137 52,000,000 $13,033
DeKalb County 76 42,000,000 $14,636
Pickett County 58 15,000,000 $20,272
Lakeland (27) 17,678,000 $20,934
Van Buren County (30) 500,000 $687
Sevier County (38) 52,600,000 $3,690
Macon County (44) 10,000,000 $2,718
Oak Ridge (56) 10,500,000 $2,385
Collierville (78) 95,000,000 $12,097
Bradley County (85) 16,000,000 $1,602
Dickson County (128) 21,000,000 $2,550
Marion County (198) 19,444,110 $4,769
Benton County (214) 200,000 $93
Fentress County (218) 12,000,000 $5,638
Cumberland County (230) 12,000,000 $1,678
Claiborne County (265) 1,800,000 $411
Overton County (303) 40,000,000 $12,713
Millington (323) 6,659,000 $2,510
Washington County (501) 70,000,000 $8,076
Cheatham County (515) 30,000,000 $4,741
Roane County (585) 50,000,000 $7,454
Shelby County (5,923) 11,579,999 $99
Total 19,046 $ 1,905,718,638 $9,667
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Table 3. Estimated Cost of School Infrastructure Improvements by Type of Need
July 2014 Inventory vs. July 2015 Inventory

July 2014 July 2015 Percent
Type of Infrastructure Inventory Inventory Difference Change
New School Space $ 1,798,560,356 $ 2,434,983,127 $ 636,422,771  35.4%
New Schools 1,417,287,362 1,905,718,638 488,431,276  34.5%
Additions 381,272,994 529,264,489 147,991,495 38.8%
Improvements to Existing Schools = $ 1,965,093,834 | § 2,220,673,623 $ 255,579,789 13.0%
Renovations 1,745,145,342 1,979,735,886 234,590,544 13.4%
Technology* 111,151,588 140,609,469 29,457,881 26.5%
Mandates 108,796,904 100,328,268 (8,468,636)  -7.8%
System-wide Needs $ 15,707,000 - $ 28,942,000 $ 13,235,000 84.3%
Statewide Total $ 3,779,361,190 $ 4,684,598,750 $ 905,237,560  24.0%

*Technology includes school projects with estimated costs below the $50,000 threshold used for other types of infrastructure
included in the inventory. Individual technology projects under the threshold totaled $3,341,937 in 2015 and $3,521,536 in 2014.

The total estimated cost for school additions increased $148 million (38.8%) and now totals $529 million,
while the cost for improvements to existing space increased $256 million (13.0%) and totals $2.2 billion (see
table 3). Some of the additions and improvements to existing space are caused by the condition of the school.
Although just over 8.1% of public schools (142) in Tennessee were rated by their local school officials in fair
or poor condition, 135 of those schools need improvements to existing space and account for 31.5% of total
estimated existing space needs (see figure 3, table 4, and appendix E).

Another reason for the increase in the cost of needed education infrastructure could be the rising cost of
construction materials and labor. The US Bureau of Labor Statistics’ new school construction price index rose
18 points (13.8%) from 2010 to 2015,"* and RSMeans data by Gordian, an industry-leading construction cost
estimating company, shows growth in square foot costs for schools increasing similarly.”® In 2010, the average
cost of a completed new school was $16 million in Tennessee. Six schools were completed since last year’s
report for a total cost of $124 million, averaging $21 million per school. Over the next five years, local officials
report needing 77 more schools at an average of $25 million.

Figure 3. Overall Condition
of Public School Buildings

As of July 1, 2015 Table 4. Renovation Costs by School Condition
Five-year Period July 2015 through June 2020
Number Estimated Cost Average Cost
School Condition of Schools to Renovate Per School
Good or Excellent 862 $ 1,352,782,586 S 1,569,353
Fair or Poor 135 623,253,300 4,616,691
Excellent Total 997 $ 1,976,035,886 $ 1,981,982
37.8% Note: Does not include facility upgrades captured in the school system-wide category

. used for the total renovation cost in Table 3.
~ Fair

7.8%
Poor

0.3%

12 US Bureau of Labor Statistics - https://data.bls.gov/timeseries/PCU236222236222.
3 RSMeans data by Gordian, Square Foot Costs With RSMeans Data 2017.
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Water means business.
Millions of households,
businesses, and
industries depend on
reliable water systems to
function every day. At
the same time, 30 of the
country’s largest water
utilities support up to
$52 billion in economic
output and 289,000 jobs
annually.

Lynn E. Broaddus & Joseph
Kane, Brookings, Amidst
Federal Uncertainty, Five

Steps to Drive Future Water
Innovation at the Regional
Level, March 14,2017

The need for clean water and housing account for most of the
increase in the Health, Safety, and Welfare category.

Tennessee’s water and wastewater infrastructure is aging—some water
and sewer mains are now over a century old“—and as the state’s
population grows—especially around our major cities of Memphis,
Nashville, Knoxville, and Chattanooga—additional capacity is needed. In
this year’s inventory, the estimated cost of needed water and wastewater
infrastructure increased $1 billion (32.6%) and now totals $4.3 billion. This
increase is mainly caused by the addition of large projects in Shelby and
Knox counties. Memphis finalized plans for $250 million to rehabilitate
their sewer system to comply with a 2012 US Environment Protection
Agency consent decree to ensure clean water for their citizens." In addition,
Shelby County needs $118 million to expand their south water treatment
plant. Knox County needs $233 million to replace wastewater mains and
another $83 million for water main improvements, but this just covers the
pipes. Knox County also needs $66 million to make improvements to their
Kuwahee Wastewater Treatment Plant.

The other primary cause of the increase in Health, Safetey, and Welfare
needs in this year’s inventory is a large increase in the estimated cost of
housing infrastructure. An improved survey approach identified needs
for public housing infrastructure not captured in past reports. Last year’s
report only had three projects, and all of those have since been completed.
This year, 49 housing projects are newly identified in the inventory, and the
estimated cost totals $304 million. The largest project is the $167 million
South City housing project in Memphis. The average cost for the other 48
projects is $2.9 million.

The cost of infrastructure continues to increase for projects
that support recreation and cultural assets, public buildings,
and efforts to develop the economy.

The estimated cost for needed recreational infrastructure increased $192
million (19.6%) and now totals $1.2 billion. Recreation comes in many
forms. For some, it can be a ballpark, while others prefer a walk down
a trail. Two of the largest projects in the state causing this big increase
represent both ends of this spectrum. The cost of the Clarksville Regional
Athletic Complex increased to $88 million while a $21 million Great Smoky
Mountain Greenway Trail has been added to the inventory.

In Davidson County, the state and the city came to an agreement about the
site of the new state museum, currently under construction just north of the
Nashville Farmers” market. As with some projects in the inventory, when
a project moves past the conceptual stage and engineering or constructing

4 http://www.npr.org/templates/story/story.php?storyld=91041009.

15 https://[www.justice.gov/opa/pr/us-and-tennessee-announce-clean-water-act-agreement-city-
memphis.
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the project starts, the estimated cost can change. In this case, the cost has
increased from $126 million to $160 million thus increasing the overall
total for Libraries, Museums, and Historic Sites by $43 million (12.7%) to
a total of $383 million. The estimated cost for community development
infrastructure decreased $16 million (7.3%) and now totals $201 million.

The estimated cost of needed infrastructure for public buildings increased
$134 million (30.0%) and totals $581 million after decreasing last year.
The cost for infrastructure needed for other facilities—structures that
are publicly-owned but not typically open to the public like salt bins and
maintenance facilities—increased $48 million (51.1%) to a total of $141
million.

Lastly, the estimated cost of infrastructure supporting business districts
increased $38 million (30.5%) to a new total of $163 million. This was offset
slightly by a $7 million (2.7%) decrease in the estimated cost for needed
infrastructure at industrial sites and parks.

Nearly two-thirds of the estimated cost of the needed
improvements reported in this year’s inventory is not funded.

Information about funding for public infrastructure needs reported by
officials indicates that 64.6% of the funds required to meet those needs
was not available at the time the inventory was conducted, nearly the
same as last year’s 65.3%. Excluding improvements needed at existing
schools and those drawn from capital budget requests submitted by state
agencies, neither of which includes funding information, only $12.5 billion
in funding is available for the remaining $33.9 billion in needs (see table 5).
As always, more of the funding needed will become available as projects
move from the conceptual stage to the planning and design stage, but a
lack of funding will prevent some projects from ever being completed. In
fact, most of the infrastructure needs reported in the July 2010 inventory
that were not already fully funded were still needed five years later. As
in prior years, funding for needs reported in the inventory comes from
federal, state, and local sources.

Table 5. Public Infrastructure Needs Summary of Funding Availability*
Five-year Period July 2015 through June 2020

Funding Funding Total
Available Needed Needed
[in billions] [in billions] [in billions]
Fully Funded Improvements S 12.0 $ 0.0 § 12.0
Partially Funded Improvements 0.5 5.7 6.2
Unfunded Improvements 0.0 15.7 15.7
Total S 12.5 $ 21.4 $ 33.9

*Excludes infrastructure improvements for which funding availability is not known.

Note: Totals may not equal 100% because of rounding.
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The government that owns infrastructure typically funds the bulk of its
cost, and a variety of revenue sources are tapped. For example, the state
collects taxes and appropriates those funds to its own projects but also
provides grants to local governments through programs in various state
agencies. Even so, cities and counties fund most of their infrastructure
improvements with their own property and sales tax revenues, while
utility districts fund their improvements primarily with dedicated revenue
sources in the form of user fees.

Because most of the state’s infrastructure needs are not included in this
analysis, local government sources —mainly counties and cities—provide
the majority of funding for all fully funded needs presented here except
for transportation, which is funded primarily by the federal and state
governments, and public health facilities and community development,
both of which are funded primarily by the federal government (see table
6). It may appear that the state does not help pay for school buildings even
though it does—although counties report funding 100% of new public
school construction, the state provides an equivalent amount through its
Basic Education Program (BEP) funding formula. The formula includes
funds for capital outlay, an amount that topped $700 million for fiscal
year 2015-16.* The state pays more than half of that amount but does not
earmark those funds for that specific purpose, therefore school systems
have the flexibility to use those funds to meet various school needs and for
various reasons generally report using them for operating costs rather than
capital outlay. Counties also report funding all of the reported $2 million
in school system-wide needs.

16 Tennessee Department of Education, 2014. “Capital” worksheet in “FY16 July Final.xlsm”
workbook.
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